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INTRODUCTION 

e 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 I page gives a basic description of the program. The Program 
Description II 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 I and Program Listing II 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 I and 
Program Listing II 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 Deseripfion I 

Contributor's Name C /, a,. L~~ Lv· 601." IN"~ 
Address C:, 't'( Lou; sl.aw ~"/~~ 
City 6I'e""el' -hJ", State tUl48A. Zip Code __ 9Ldi.fL ___ _ 

Operating Limits and Warnings ----- - _____ _ 

UN, 02'1· ~ 4c.k. 1{ <L {&LI AIM) kw /OlPO ~HtCL 0 "IOCl~~-1--0irJ07 _~ ____ _ 

~ ~ 0..../ O,fOOJ UAL • ,/.0· ~ 4<~ ffro..~ 73. ______ ____ _ 

It.~v~t 6IlJ1.o~~ ~lA/IR.. otk. _~ '('0, w.J..~~~~ ~~._.~~-----__ . _ 
C~c.r..9: ~* loss ~~ ~ ~ C"VI.~ ~dAa.iC:r....-Cf)jg~dv~m-..-
f.~ (J..84."6)ClM&. RBI.. ~13/..~):.w~ 04u..CVWI1uo.J ~ .R8i. M SA,t?dt I.JC7u.dl_~_ . .2QCPJL... 
~eJt.u~ fM>-tu.v. ~~ f»u0~~ - d1w I Af~~ /J..rIU a/61./1MIVI. ;:J.ck4PJ3~.s. -k I./d~ o~o 

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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a convert &~~~ nitro~ d~EBV e 't; conc. 1 ON OFF 

!Z I~ , Pv =li on 0 0 ~ DEG Z FIX 
~cl;"~ ua <.a banparison ~ison ICcmnute ill 4 Rk 1 0 121 GRAD 0 SCI 0 r. cone Canpute 
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Program Deseripfion I 
Program Title 

Contributor's Name 

Address 6'1'1 L01tff"sf/ltJlJ,) J)12/uc 

City J3J€eMlil€roN State W,dfN Zip Code 91310 

Program Description, Equations, Variables 

IHIe qAl"f7)IIV~ CG..(Jl4T1()N 16: I..o","to -p; 'H • 

r-Oll c/~C.H Fi6.ENr. Ca1t/oS mAli'S r/{~.,. R~E r:lr.liJlJ.IQ/lI.C- FtJ/2 V4~/OCJS. .r.JG.cNl'S 1'141)1,: . 73£'.€1V 

INcO;e"o~,tJrE/). 'Hs 71IF (.J,SFR FIN1>s H-/oteE FROIM MtJAlur-,tJcTVREt2 oR "LTli1V9.,-uRE'~ 

Hj; CAN R'1>7J 7'Nt:WI 70 THE 7>AVJ:i IS4It1A:S AS Fo 1.1. 0 wS i 

CO((s.rnNr ,11, ?~.<lC.E IN Kl"tI\S7;VJZ i" of rilE ?141~ 70 73E (.J.sE):) F().~ ~7?-I/f1]jJ..(i.Ji.N.f 

(~()(! f4 IVI 2" -Sf) 

COAl()T7!INr IS: J'J1"'l7PI.Y By 1(0) rAKe IAlTFG,Ei'R, !IN''JJ ,sTORE IN' R.., 
CON$rf:lNr C: -:J;(t/II>E 8y 1000.J rt:lKE r:RP3cnoAl AN/) AD/);ro K)o 

1f~?I..~" C,NoS 77JN7S FO/Z. ~71!€1(' Il.e~: ii, 6. '?8S7"1 J 'ii, 'i''79J 'TS-.I C: 220.0 -~. !,or..q 

71115 ~()I,,£ c.u-oS J!Q.4.U.Wl!u. ro LiW/[l2,r .UI4/"()E~ .IN ~ .. Cllttf) K.,llS;SPECn tJe{'1J 

.. ~--

lkl..ll,/;z,ec) CONCGN7if!IJ'T70N ~N"» TIU31..e !tee '1J4Sc(} ON OorP(.I' C(JIV~N'12.t4:170N .t9.H.'lL.~.L07:"li" 

'FL()O), RNP J9teF fh"IoIl,.y Accl,Jt2,tJrr&.,tr 14 nCKJU)u.JI..£~E~ TNI'17 p.€t.!fI~/C'YVI&'jLJ::.I&:..t..E_ 

OIZ 077-fIER SrJCI-I ~Y5"~ .. W./kA ,ql.TEfl C()M:!ENT/?~n.OAL ~"Ut':,c .aRt.:. .F()~ N(J#~ . .LZifi3RII'l 

IN~ "Y§z.tI'Jot. 

IT SO .. ~.fi.V'nf1.&s:. ~J,)I? p~ €.J... _71t~ §~~..J1)~£>&C<'.li.le:R ~71i;;V- T'i ~~~ vrf?<J T. Q.'£_.EL 1/61E9lll.~ eR 

CIJII J3£' /MOtU: 77I~N TWICe lA/Pur As W,-,J./ P"71IIFR. 'YoUV7NE ---;p (.,IUIZ"s B'I4SfC (MV1;I. 

Operating Limits and Warnings 

~'B4~14,t&n!/C: -pgEM.P.IZE u.seD (~~_2kQ,.()~E c:;m~eR ...... v,qI.IJE..1 As.._N~C.,<?SS~-Y_EOl? ;{R..e~,.L{2E._ 

~"J)~FFE6Ji'N'T P~IFVI9.(41A(" 7JS • t=Q~ ('48M,4ro~y ?l~u~A(!Y.'<~IJ'T7NE" J.I1.IL€.. hllv ~t:('!S~I'h.~ 

.t:.().~7C~e BKi>QO!iuel?T.~ ~W6t "'HI:.7- ~E'ii./~TEg. BE~;Z Pv .IfI9L .. 'jJ!OAWCo.~P.u'D=-'l> 

(j) WH~N R. ~rBBi..E of V.4!?t:}j:2 ?~eS.s.<.!££s. HIf~ ;o£'~N "1l.b~~J12or7::> .... TlI.#._?JFmP,tRAI.ryR~ 

UIJ/..t.J£ IN.If'- R~/~'r6ii? (.111M. NI4C1IE B~5N IA/CR~ M.na;)) AND Nc-W ote Me~(/'II2CJ~ utIJt, (/./: ~ 

111 v.s V' 'Be RN7'l?RJ?) FoR AlE W C!14.s Il 

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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Sketch(es) 

Sample Problem(s) _ 

@'""IJ-~ :T~I\I\~LIl~V\Je.: o~ Tl-IF- 0.12. IS "8.~-'F. lJjl-lAr 1~7v~~.1-ho104l.''lA.e? 

(lL~Tft"'t1f,(" U>'7].{ I~·c, /A/cIlE",,6Nrs O~ O. !)OC , w H4.,. R-e~ 'PI' j Q~ C /('()llo~()tZm? 

a-Q~-- n."""'. .LJ ,(.I.~C. f-I.q L OTYiOlIE /,s ]3£/AI(j. €"/I/EI:/ ,AI /Q I<l:rT~(; .W'-TH.. g FULu,l 0': .15" },<A •• '--"])'-~II~T _ 

______ ~K!i.T!:],,§_E~Q_gJ' .. s.. ~l;:Q!!~£» 7Q "2 s: Hoo.. - w 1M r (S Nf!W(!()A/t!!-HJ1?I!9_ T1()N. ? 

@ V\1A"'.E B_ T:t:/OL!f ~o.e J1,1ET7-1Q.)l!,!Fi..L1tf&NE_. __ ~.rQ_£IlN .. _"-'tTY KeTT~l:_ Fl,ow 01 ZQ",,-L_EV!fJ ___ _ 

200Q • ~~p,zo· 

@JF .F'·OW !",7!) K.Ern-1: IS IS-O "' .. J WH,(JT ($ Q()IQNnTV AN]) COA/CEK~,tJn(;H OF 

___ . __ .J._4Ztl15A. T,Ei) vAPOR,) (ST7" "'-11;.T7IOI'YT£.<JIlI4IV") 

Solution(s) 

<Jl. (,8..s:[·t'1Ca.]-::> °c 

'i [B ] ---, 20.3 . 
C 

-"'2'i!:>~(". P ... 

@ . 18' U11_ -> I g ·c 
__ ,,{ (f] o.sLfJl.bJ~ _._,4' .~ 

-... I !.~ Dc. 

- l'i ~.I till 
.ek 

Reference (s) 

~~'QQCtj '6!:.-[c.J - 1.6 "). 

~ SOO(1)4SLC..J -0·'f9 7. 
GJ .<.0 [11] -""> ~o 

S Li31 -- ,0 

-- ~ 21.12_ 

~QOO ["1 zoC.1J zo[~ 1""" zO/!)Q 

de .;:rQ"'1 t /Z,.i')ol,;:> H H! lJ A Poll ?t2£'sSll" /; --ri4 BL~S. ~ li-S l7Ni $1 ()L 0 6<. Y ?, "I: ~(, 'i - '10, 1971 

- ZO 

......., 0. 0 ," 
a~ 

-z..''f''iOJ .. 

--=-"'Js.'t.~~ _~ 

N4.IIIlWI4Cu, I#./.. ~/. Q I: EsnMI'J170N 01= /J,# e-Q()~'T7()101 1,?Fi.,4nll6t SI47VRI4r£)) v~PD4 

?RfI~()I?l~ ro 7;¥MP~R,qn.;RE. 1--:;)./lf&.Sl7-I~S,() 1..0&Y 31: i{~¥- 'If{b, /~'l~ 

7 
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h't Fy-'> %c 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1- L047> 'PR.O ... R,cM <1>1'])' f. CJ [_._.-I 
2 Lt'> At> 7)1O~ .s ,,>F J "IN/> _,,7> • .2 l=-------~ [_~ 

.2 IN?C)'" V,;JP0I2,2SR TPmPER8ruR€ N (!e4SIUS leOe) [~[ I 
u" Fillill eN NF I r r(oF) [£J [ <A I Ti. °C) 

4. /NPVr .sEL~t: T70A.l AlU/l,fBEJ?: 
[ I [ I 

/- ETHJN? b I:SO~t..uR,;JNE n [ i3 II I fCOC) 

2 1!.J.lI.t'JRtl~Di'W1 '? [ j I I 17". 

o? rR'{,f.li.oIZE~VL~#e 8' [ I [ I 
14. 1-1141.. 0 nll'QJ.lc q I I r I 
£. Mento )l.Y~i. uR,cWE 10 r I I I 

.. -

[ -I [ '] 
5' ':nR V4PDR 'P1?E.<~vRE TJ{}~I.F .. I II ] 

INPu r sEl.cc nON NUIllBER n [ £~d:!"'1' j 

/#PC) r I#CRE~Ek7S. o~ -n:MP#,p47VR~ At (oc) [ t' II b j (T (oc) \ 

[ j I ._ ",I \ Tv J 
Go P.a J)E'L 1 /IeI' e2> CONceNTPAJ710N [ , II ,- I 

/NPC;T ~/. UlrAl7 ,t'<'I">W hl ... /I I ff~r.t [R l' I 
/,.,pur '&LtlW T1IROU&. tlAPORI ZE,p ,cv( ... /) I c I L'I 0;" co"'c 

[ I [-'-- - '.J 
7. ;:oR 7J£(..lveR~'}) flnNCeN7;II?AJrlOIV TtI)Ai.£ : [ J r - --- I 

lA/Pur lIn If;. "" FIJ} , h(i'V,/) [k-N d-,f ,,-] 
INPaT ""ow !TJ/Pn """ '" ()/'+ Po~ ( Z £R F" (IM/) [f~,*PI' ] 
lA/Pc) ,.. tNCIi?IZi#1E.Nrs. ~F FLOW TYP"UG,N t./IJPO"/~f ~ L1~. (IM/) [ f j [ C ] ;:1> 

I I [ __ J 7F \ 
[ j I _=_J ~7,.('o .. _) 

g ,cM. CONe eN 'T'PA nil OF S~7ZlR~V7Z); tlAPo4 ANO 
[- I [=:l 

d<JTPcJT OF VAPo,RIi!ER lA/Pur F~ow TJ/Rt)uG, /,/ [~'J [--I 
Ut'JPORIFc£4 rv [p '] [ ,J I. Cv 

[ I L, __ J Fo 

l , I r I 
I I [ I 
I II I 
[ 

, 

II I .. 
LABELS FLAGS SET STATUS 

A B 
V 4PDR -;:?PS.s)"ORc 

C D E 0 
$7'0 ee 0 c '% 7)£',,11'. ("DAle. Cv • Fa FLAGS TRIG OISP 

aCi>"~EKr OF t. b c " d e 1 ON OFF 
-<t; • 6+01" n -t41!<'£ nQ13'E 0 0 5il DEG ~ FIX [gI 

~e?&:A-r?v 'K~p~4n Co~c 2 3 4 te~ ..\" ro ,b 
1 0 I!iJ GRAD 0 SCI 0 

5 6 7 8 9 3 ''': 0 ~ RAD 0 ENG 0 
3 0 ~ n~ 



STEP 

1181 
882 
883 
884 
e85 
8B6 
ee7 
888 
889 
818 
1311 
e12 
B13 
814 
815 
816 
817 
818 
B19 
828 
821 
822 
823 
824 
825 
826 
827 
828 
829 
838 
831 
832 
833 
834 
835 
836 
B37 
838 
839 
848 
841 
842 
843 
844 
845 
846 
fN7 
848 
849 
858 
851 
852 
853 
854 
855 
856 

KEY ENTRY 

2. 

:; 
)( 

9 

*LBLR 
STOE 

RTN 
_LELB 

STaI 
RCLi 

HIT 
EEX 

2 

CHS 
RCLi 

FRC 
EEX 

3 
x 

ReLE 
PRTX 

+ 

X:'r' 
1 

+ 
STaI 

CU:: 
RCL; 

+ 
18)( 

STDD 
PRTX 

SPC 
RTN 

*LBU:. 
STOB 

RJ. 
STaC 

*LEL8 
GSBB 
RetE 
RCLB 

+ 
STOE 
RCLC 
bTD8 

*LBLe 

16 11 
e;; 
82 

-45 
85 

-35 
89 

-24 
~1 11 
35 15 

24 
21 12 

81 
-45 

35 46 
36 45 
16 34 

-23 
f12 

-24 
'-r'-' -.::.::. 

36 45 
16 44 

-23 

-35 
36 15 

-14 
-55 
-24 
-41 

81 
88 

-55 
35 46 

-51 
36 45 

-55 
16 ,j':. 

35 14 
-14 

16-11 
24 

21 16 12 
35 12 

-31 
35 13 
21 88 
23 12 
36 15 
36 12 

-55 
35 15 
36 13 
22 88 

21 16 13 
1 2 

USC (i) 4c 1t.o< f.,<1.< t 
co"'s+-o:.....-!-s 

: 10 )(. lJa.I.J~ i .. T !AI'" 
pr,,.,,r iZ6CA .... o~ 

leo.e.eISSR>I'(-'>IAI" is-11I3G. 

V\ ~ -bred ~Ol' I'e - u..S e 
,v.. ~0-6~ 

REGISICM;:) 
3 4 5 

857 STDB 
858 RJ-
859 STaA 
868 x:r 
861 STDe 
862 PRTX 
863 X:Y 
864 PRTX 
865 fLBLl 
866 GSBC 
867 PRT,'>:: 
868 SPC 
869 DSFI 
878 RCLe 
871 RCLB 
872 RCLA 
873 + 
874 STOH 
875 PRTX 
876 
877 
878 
879 
888 
881 
882 
883 
884 
885 
886 
887 
888 
889 
898 
891 
892 
893 
894 
895 
896 
89? 
898 
899 
188 
181 
182 
183 
184 
185 
186 
187 
18B 
189 
118 
111 
112 

bTOI 
*LBLC 

SF2 
GSBD 

RJ. 
+ 

LSTX 
Rt 
x 

><:1' 

1 
x> 'r'? 
DSP2 

RJ. 
RTN 

*LBLD 
7 
6 
8 

6 

x 
LSTX 
RCLD 

RCLD 
{ 

6 

F2'! 
RTH 

PRTX 
fU 

PRTX 
SPC 
RTH 

11(,,303 - 22'N /3ISoo .• <30 /0 797'1- 2Z~ /.33'j~7_Zl.i IO~""92'. 2/3 

S1 S2 S3 S4 S5 S6 
b. 9032. go 7. 0 z~01!l f,.~'fb~ 7-0~7CJ8 ,."Iz!:'" 

KEY CODE 
35 12 

-31 
35 11 

-41 
35 13 

-14 
-41 
-14 

21 Bl 
23 13 

-14 
16-11 

-63 81 
36 13 
36 12 
36 11 

-55 
35 11 

-14 
22 81 
21 13 

16 21 82 
23 14 

-31 
-55 

16-63 
16-31 

-35 
-41 
-24 

81 
16-34 

-63 82 
-31 
24 

21 14 
87 
86 
8& 

-35 
16-63 
36 14 

-45 
-24 

36 14 
87 

-62 
86 

-24 
16 23 82 

24 
-14 
-31 
-14 

16-11 
24 

7 

S7 

COMMENTS 

pfl'foIr h o~ce ,.4-- k>p 01 

-Io-/,iA. 

G.o +0 c.o .... pun u€~'v­
~ONC_ 

Q-b",,~r u ISP"~Y .4>ib 

'?!2 "v r R /VS wttll 

~e+ +e ... +- dco..r-eJ ~ 
+0 re~"" ~ "")) 
b,W~c fi,"~;"" 

"Bv 50 ,:..') -\u D, 0.c1-vo. I 
o,,+t~<l co.... b~ .:;.dJ~d -W> 
Fl) ~Of lMo'e o.o:eUI'Cl-l-t 

'7oc~ .. c._ 

Is CI!rlA., toM ~ 0. -l.;.,.. .2u~ 
-tt..~ \ O?o 1. d 'lP '_ 1 "'O't 

dec "'-', fl<1.<es 

8 9 

S8 S9 
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Program Deserip'ion I 
Program Title 67 - PULMONARY MEDICINE/RESPIRATOR SETUP, DEADSPACE 

ADJUSTMENT 

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

Address 2045 Oak St. ADt. 3 

City San Francisco State Calif. Zip Code 94117 

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

nomogram, using the following formula: 
. (Cl LOG WT(KG)+ C2)/100 VA alveolar mlnute volume = 10 ml/min., ,,,here 

For Males: 

C ~124 FOR NT. < 8 KG 

= 61 FOR NT. > 8 KG 

C2= 193 FOR NT. ~ 8 Ke 

= 249 FOR WT. ~ 8 KG 

For Females: 

Cl = 124 FOR WT < 8 -
= 61 FOR WT > 8 

= 442 FOR WI >23 

C2 = 193 FOR WT ~ 8 
= 249 FOR WT > 8 

= 272 FOR WT > 23 

KG 

KG BUT ~ 23 KG 

KG 

KG 

KG BUT~23 KG 

KG 

TVA = Alveolar tidal volume = ~ ml, where r = breaths/minute 

*TVbas = Basal tidal volume = (TVA + S) where S = wt (lbs) if no tracheostomy 

present, but = 1/2 wt. (lbs) if one ~ present. 

TVcorr = TV bas + (mechanical deadspace} + (mandatory ventilator deadspace) + 

(tracheostomy deadspace. if one is present) 

TVvent = Ventilator tidal volume = TVcorr + fj. TVcorr ' where to, = corrections, as 

follows: 

to, = sum of following Condition *NOTE: S = upper respiratory 
deadspace, cc . 

1) 
?\ 
'.J 

3) 
4) 

• 05 (T/oF)-99 
2.5 __ In-5 (alt. in Feet) 

.10 

.20 

..!i T(9=) > 99 

If patient has slight muscular activity in daytime 
If metabolic acidosis is present, such as in 

anesthesia 

Operating Limits and Warnings TVbas 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 TVb. s rather than later, at 
the level of TV . The following are the usual ranges or r based on age.: 

Infants 30;gfi
r 

Nomogram may not be applied with confidence to patients 
Children 18-30 with abnormal lung function or muscular activity. 
aou.lts 

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. 



Program Deseripfion I 
Program Title 67-Pulmonary Medicine/Respirator Setup, Deadspace 

Contributor's Name 

Address 

City 

Richard C. Rodgers, M. D. 

2045 Oak St., Apt. 3 

San Francisco State CA Zip Code 94117 

Program Description, Equations, Variables The program /RSO appro?Cimates the nomogram of 
SUWA et. al, 0r deadspace required to normalize PC02 when the patient has a 
low PC02 (respiratory alkalosis) according to the following formula: 

40 +Starting value of PC02 

11 

[mechanical dead­
space] = (TV - mandatory deadspace-tracneostomy deadspace vent 

40 - CY. 

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./IDsJ~ otherwise, it equals wt./lbs.). 

~ ~ 35 if pulmonary function normal; otherwise 

a = (Pal - P ) whprp Pp CO = PC02 in mixed expired 2as. Normal PC02 is 
CO2 'EC°2 ,. 2 

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. (lb) when a tracheostomy was present. This program thus may 

estimate slightly higher dead space ·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 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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Sketch(es) 

Sample Problem(s) 1) Given male, wt. = 170 lb., tracheostomy present, no activity 

(coma), no acidosis, sea level, body temp = 101°F, mandatory ventilator dead space 

25 cc, added (mechanical) deadspace = 0, calculate TV CRespo rate = 15) 
vent 

2) If same pt. has PC0
2 

= 25 later, how much deaospace should be added? Assume 

normal pulmonary function. Use TV = 442 as calculated in problem 1 above. vent 

SOlutiOn(s)l)O[A] 101[CHS] IB]O[f] [B]15[C]25[CHS] lENT t] 

l70[CHS][fJ[C]0[DJ[f][D] ~ 442 TTvVvent 
402 

2) 442 [CHSJ[f][D] 
25 IE] ~ 142 deadspace 

332 (TV -DS) vent 

377 TVcorr . 
292 TVbas . 

4377 VA
A 

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, ~ = 1206 (1968). 
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PULM, MEDICINE: VENTILATOR SETUP & DEADSPACE ADJUSTMENT 

0, ACTIV. ALT. WT. TV ABNORM. l~ 
1, MET-ACID vent 

O:MALEl:F E RES. RATE MECH. D.S. NORM. 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Enter sides 1 & 2 of Card l ] [ .~ 

2 To calculate ventilatory tidal volume: ~c=J 
1) Input sex (O=male; l=female) 0 or 1 [-1\-] I I o or 1 

2) If & only if pt, has slight muscular c=l r=---=-J 
function in daytime, enter "0" 0 [ f I [-a I 0 

-

3) If & onl~ if pt, is in state ov metabolic I _I I I 
acidosis (as in anesthesia) enter "1" 1 [ f II a I 1 

4) Input body temp (_OF or °C) - OF or °c [ B I [ [ OF 

5) Input altitude (m or -f) m or -f r f I r b I f 
-

6) Input respirations per minute n(resp~ I c /I I n 
7) Input either: [ II I 

a) (Tracheostomy + Mandatory ventilator Vent DS [ II I 
deadspace) if tracheostomy present, or [CHS I [ENT tl 

b} (Ventilator mand,deadsp,) if no trach & Vent DS lENT til I 
8) Input wt (Kg or - 1b) Kg or -l~ I f II c I -
9) Input mechanical (added) deadspace cc I D I [ I 

10) Calculate and display: I f II d I 
1) TVu~,+- I 1/ I 
2) TV,..,., ...... I II I 
3) TV"f.,<'IC! [ [ I I 
4) TVa I II I 
5) Va I I [ I 

3 To estimate dead space (mechanical) needed to I II I 
raise PCO: to 40: I II I 

1) Do steps 7, 8, 9 as above [ J I I 
2) Input - (TVvent ) (TVvent> I 1; II d I TY

vent 
-

3) If pulmonary ftn normal, input PC02 I II I 
and calculate results : PC02 I E II I * 

4) If pulm ftn is abnormal, input PC02 I II I 
followed by PEC02 and calculate~ PC02,PECOb I f " e I * 

I II I 
*Results displayed as: I II I 

Deadspace (cc) flashing, followed by ITVvent - I I [ I 
all deadspace values], followed by dead space [ II I 
in steady register. [ " I 

[ I [ I 
I I [ I 
I I [ I 
I I [ I 



STEP 

97 I)r()~ram l.Jis.in~ I 
KEY E~_N~T~R~Y_~K_E_Y_C_O_DE--,...-_.......:C:..:O:.:M:.:M:.:E::.:N.:.:TS=----__ STEP KEY ENTRY 

85 
KEY CODE COMMENTS 

14 

OOl .:LBLH .-, " l~ ? tLBL2 21 82 
,c" 

882 ETOl 35 4£ 858 CHS '-f~' 
-~~ 

863 RTN 24 859 ST04 ~r 84 ,j,J 

a04 .¥:LBLo. 21 16 11 860 x -35 
£105 1 81 861 s,oe 35 13 
886 •...• _i.}--:. 862 *LBLJ 21 83 

-

j",-, : 16-33 
86? SF1 16 21 81 863 RJ· -31 
88B CUi -51 864 X.>8? 16-44 
889 ,\I=Y:? 16-33 865 GT04 22 84 
81f1 BFO 16 21 8[ 866 ., 82 <-

811 RTN 24 867 SH4 35-24 84 

£112 *LBLB 21 12 868 RJ· -31 
£11] ,\' \. B? 16-45 869 *LBL4 21 84 
814 bl08 .... ~r 88 878 HBS 16 31 

'"''' 815 1 €H 871 Sr05 35 85 
816 -62 8"" RTN 24 · {<-

81? & 88 873 *LBLD 21 14 

818 
, 

874 HOD 35 .X -35 i 
14 

819 3 83 875 RTN 24 

820 2 82 876 tLBLd 21 16 14 

021 + -55 8"'" x<e~' 16-45 { r 

8~'~' CHS -2.2 87B GT06 22 86 ,c.,c, 

823 *LBLfj 21 8[; 
8~Q 8 88 ( -' 

824 CHS -22 880 ReLC 36 13 ! 

825 STOI ~r 81 881 lifY? 16-35 
,j,J 

826 RTN 24 882 (;T02 22 82 
8"" *LBU:. 21 16 12 883 GTOi 22 45 ,c.;, 
8~,r. X<;8? 16-45 884 *LBLB 21 88 c.c 
Er'Q GTOI 22 81 885 6 86 ,c,_. 

83(1 · -62 886 1 81 

831 3 83 887 £;TOH 35 11 

832 8 88 888 2 82 
833 5 85 889 4 84 
834 - -24 890 9 89 
835 CHS -22 891 STOB 35 1 ~, .::. 

836 *LBLI 21 81 892 GT03 22 83 

837 CH5 -22 893 *LBLl 21 81 

838 ST02 35 82 894 2 82 
839 RTN 24 895 3 83 
848 *LBLC 21 13 

8Q~ X'" , -41 --to .. r 

841 Sr03 35 83 8Q'7 '} .~ I If"t 16-35 _. I l\~ T :" 

842 ~:TN 24 898 GrOO 22 8(1 

843 *LBLc 21 16 13 899 4 84 
844 · -62 188 4 84 
845 4 84 181 6~' . - a: 

846 5 85 182 ':' 82 <-

847 3 8~ 183 STOA 35 11 
,j 

848 6 86 184 ~, 82 ,c, 

849 X;y -41 185 '7 87 I 

858 X<8? 16-45 186 -:' 82 <-

851 H02 22 82 1f1? S,OB ~r r' ,j,J .::. 

8C;~' sroc 35 13 188 bT03 22 83 
~.~ 

853 :X;;y -41 189 *LBL2 21 82 
854 - -24 118 1 81 
855 5r04 35 84 111 ., 

~r <- .:. 

856 Gr03 22 83 112 4 84 
REGISTERS 

0 1 2 3 Re~p. ANAT(i)MICA ~ TRACR + 6 TV 7 8 TV 
TV,.~~ ... Temp (9F Alt.,.. CfJ TVbas 

9 
VA Rate DEADSPACE VENT. D. S corr A 

50 51 52 53 54 55 56 57 58 59 

A Cl IB C2 lC W'l'(KG) o Mechanical IE II Sex O:=Male 
Deadspace 'l'emp. l=Female 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

- 113 STOH 35 11 
---

169 " 55 ,. 
114 1 81 178 + -55 
115 9 89 171 STD8 35 BO 
116 3 83 172 ~:LBL5 21 B5 
117 SroB 35 12 173 RCLB 36 BB 
118 tLBL3 21 Et3 174 PRTX -14 
119 RCLC 36 13 175 RCL6 36 86 
126 LOG 16 32 176 PRTX -14 
121 RCLH 36 11 177 RCL7 36 8"' ,. 
1 ~,~, 

~c.. x -35 178 PRTX -14 
123 F::CLB 36 r' .:. 179 RCL8 36 88 
124 + -55 18B PRTX -14 
1 ~,r 

.:.~, EEX -23 181 RCL9 36 B9 
126 2 82 182 PRTX -14 
127 -24 183 R.··'S 51 
128 le:·· 16 33 184 Gr05 .... ~, 

.:..:. 85 
129 ST09 ~r 

,j.J 89 185 tLBL6 21 86 
13B RCt] 36 83 186 CHS -22 
131 -24 187 RCLD 36 14 
132 ST08 35 B8 188 - -45 
133 RCL4 36 84 189 RCL4 36 84 
134 + -55 19ft - -45 
135 S107 35 87 191 RCL5 36 B5 
136 RCL5 36 B5 1 c,:., - -45 -.~ 

1~~ oj( + -55 193 ST08 35 88 
138 RCLD 36 14 194 RTN 24 
139 + -55 195 tLBLE 21 15 
148 5106 35 86 196 3 83 
141 RCL2 36 82 1,,7 r 85 _. I ~I 

142 4 84 198 ~:LBL7 21 B~ .. 
143 EEX -23 199 S10E 35 15 
144 ~, 

.:. B·-' .:. 28B RJ. -31 
145 - -24 281 4 84 
146 S100 35 BO 2B2 8 BB 
147 CUi -51 283 - -45 
148 RCLl 36 81 2B4 CHS ~, .... 

-.:..:. 

149 9 B9 285 RCLE 36 15 
158 9 B9 286 - -24 
151 - -45 2B7 ReL8 36 88 
152 X <8-;' 16-45 2B8 x -35 
153 G104 ~:~: B4 2B9 PRTX -14 c..c. 
154 5 85 21ft RCL8 36 88 
155 .x: -35 211 PRTX -14 
156 S1+8 35-55 8B 212 RJ. -31 
157 tLBL4 21 B4 213 PTN 24 
158 CLX -51 214 tLBLe 21 16 15 
159 1 81 215 X:Y -41 
168 8 Bfi 216 ENTt -21 
161 Fe? 16 23 80 21;' ENTt -21 
162 S1+8 35-55 8B 218 Rr 16-31 
163 ~, e·-' 219 - -45 .:. .:. 
164 x -35 228 4 84 
165 F1Q 16 23 B1 221 8 Be 
166 S1+8 35-55 8Et 2":" - -45 ~~ 

167 CLX -51 I 223 CHS -22 
J.68 RCLe 36 88 ! 224 GT07 22 IF 

LABELS FLAGS SET STATUS 
A 

USED 
B USED c USED D USED E USED 0 USED FLAGS TRIG DISP 

a USED b USED c USED d USED e USED 1 USED ON OFF 
0 0 IKl DEG ~ FIX it] 

c USED 1 USED 2 USED 3 USED 4 USED 2 USED 1 0 IKl GRAD 0 SCI 0 
2 0 1KI RAD 0 ENG 0 

5 6 7 8 9 ~OT n_O_ USED USED USED ~----- ------ USED 3 0 Da 
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Program ))eserip.ion I 
Program Title 67 - COPPER KETTLE ANESTHETIC REGULATION 

Contributor'S Name 

Address 

3tate Calif. 

Program Description, Equations, Variables Given anesthetic circuit= 

Where: FT = Total gas flow to patient circuit 
FK Flow out of vaporizer = Fy+FA 
FR Flow into vaporizer (02+N20) 
FA Flow of anesthetic out of vaporizer 
FR FT-FK = remainder flow 
Ro Remainder flow of oxygen 
RN Remainder flow of N20 
Vo Vaporizer flow of oxygen 
VN Vaporizer flow of N20 

f4l-..---

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

FV required to provide A% of anesthetic is: FV=(PA/PV) . FT • (A/lOO) Where 
PA = Atmospheric pressure 
PV = Partial pro of anesthetic _~ 

-1.2421 x 10 , (meters altitude) Atmos. pr.can be estimated by: PA = 760.938 'e 

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 = 
(gra~ molecular weight) . PA . (A/lOO) 

(273.15 + DC) , 62.359 

A h · 1 • . d ( • / 1) (,-=s.p..:;;e.:;:;.c.:;:;.if;;:,;l.:;,;· c::;......s;~;..:...;;;:~-.:;..;;;,....:=-..:;a.;::;:;;=z..-==..;:=..£'---=.=..:;..~ nest etl.C l.qUl. usage rate ml.n m =-

{

mOleCUlar 
Gibbs correction of Pv forPA is: ~s~e~c~l.~l.~C~~~~~~~~ ____ _ 

PV (correction) = exp .. OK' 
PV+PA P +P . 

FK=FV+FA = (PA ) • FV' So = FR=FT - (~) • FV 
Also: Pv is calculated from the Antoine A equation as: log Pv = A' _ B 
where A' (not to be confused with A, above), B & C are constants for a T(OK)+C, 
given anesthetic agent. 
Operating Limits and Warnings: The maximal value 
PV/(PA+PV)' If this is exceeded by the operator, 
flashIng, when one attemps to compute FV' 

of A attainable is: ~ = 

~ will be displayed, 

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. 

of 

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. 



., Skelch(es) 

SampleProblem(s) Given the Antoine constants for enf1urane, or A=6,98840 B=1107.839, 

and C=213.063 ;at an altitude of 4500 feet, at 25°C, given FT = 3000 cc/min and A=3% 

(for induction purposes). Mol wt. of enf1urane = 184.5, Spec. gravity = 1.52. 

Solulion(s) 6.9884[ENT t ]1107 . 839IENTt ] 213.063IA] 184.5[ENT t] 1.52[f] [A] 
4500[CHS] [B) ~ 641.84 PA, mm Hg 

25[C] ~ 216.20 Pv , mm Hg 

3000[D] 3[f]ID] ~ 267.19 Fv , cc/min. 
[RIS] ~ 2642.81 FR cc/min: 
[RIS] ~ 25.20 Amax % 

[E] ~ 2.u5 USE RATE, min/m1. [RIS] ~ 0.19 mg/ml 
[f][E] ~ 216.20 Pv corr., mm Hg. [RIS] ~ 7.710629327-05 
Correction is always minute in practice, showing rigorous nature of Dalton's law 
of partial pressures! 

1) £cientific Tables, Diem & Lent~r, Documenta Geigy, 7th Edition, Reference(s) ~-------

Bas1e (Switz.), 1972, page 252 

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

17 
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COPPER KETTLE ANESTHETIC REGULATION CARD 1/1 

~1 M.W. t SP.Gr. PA PV A% -+ FV, FR PVcorr b % l~ 
At B tC ALT FT 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 If ntoine constants are to be entered CJL_I 
automatically from card, input side 1 of card c=J [ -I 

of any of the specific agent cards ~l ____ I 
written by present author. Author c:::=J[=-~ 

2 Enter card (both sides) " copper Kettle" [ 1 r-~-l 
3 If 111 not done, input A' ,B, & C. A' [~Nt tJ r -] 

B [Em f [ [ --I 
C fA - J [ I 

------

4 If 111 not done, input mol. wt. & specific M.W. [EN-l' tJ I I 
gravity of volatile agent SP. GRAV. I j!~ _I LA.] M. W. 

5 Do either: l -1 [--] 
a. Input altitude in meters or -feet to [ -- ~-1 r-_-] 

f Lli---l f-----
estimate atmospheric pro PA m, -f PA (nm Hg) 

b. Input barometric PA rom Hg PA I [-1 r-It J PA (rom Hg) 

6 Do either: ** [ II 1 
a. Unit T (OC) to calculate vapor pressure T(C O

) [c -] [ ___ J Pv (rom Hg) 

b. Input vapor pressure of anesthetic rom/Hg 1 II . --l 
directly. Pv [i:_J L_c. I Pv (rom Hg) 

--

7 Input total flow to patient circuit Ft [D-=~l C=-J Ft (cc/min) 

8 Input A, % of anesthetic vapor desired in l-~] I I 
fina mixture, calculate FV (flow to vaporizer) A(%) l:{] [12-~J Fv (cc/min) 

9 Display FR 6:'emainder flow)* l~l~J [- ~-] FR (cc/mill 

10 Calculate min/ml of LIQUID ANESTHETIC (USE I I [ -l 
RATE) [r: ~~J L_ I min/ml 

l--] L-] 11 To calculate time remaining, input mI. agent 
------ - ----

left & press X (optional) ml [.;_:_] [--~-l min. 

12 To calculate mg of anesth.vapor per ml final [--l C-1 
- --------

gas mix: I~LS J L __ J mg/ml 

13 To calculate Gibbs - corrected valve of Pv I _.J 1-] 
for PA; [r---] [E I Pv (corr. ) 

14 To calculate % CH from Pv (corr) to Pv [Ris I [ I % corr . 

15 May change data entered in any steps, and red [ ... J l __ J 
Steps 8-14 at will I I [ J 

*16 May display ~dY after Step 9 IR/s J [ __ -J I~AX 
d7 If Pv ~ PA (i. e. , anesthetic is a~at a f I [ ____ I 

given T) program will stop and flash PA f J I j 

I I [ I 
[ 

-
][ 1 

I I l 1 



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 
19 

001 :+:i...B .... F! 
~, of .. 857 18)( 16 33 .:.l .. COMMENTS 

802 8TJ2 ::c: 02 c: + ezy 858 ,:LBLc 21 16 13 --',.,' 
6tG PJ -,j" 859 ~~CL5 36 85 
864 ETDl ~I:" 61 866 X.> 'r"~' 16-34 See if PV > fA ..J ... ; -
8B5 PJ· -", i)+ ClI 861 GT05 -l~' 85 ~'", .::'-
B86 tT00 "",I:" 

.j.J tJJ 862 J/LBL4 21 84 
B07 F..'W .-•• -1 AI + (0) 863 PSE 16 51 Display flashing ':&f 

8B8 :+:LE'L" 21 16 11 864 GTD4 ~, .... 84 "PA" .::.:: 
889 STD4 ~I:" 64 865 tLBL5 21 85 ').J Spec, gray~ + (41 
81€! RJ· ~. 

866 ~.-+'.' -41 -,j~ ....... l 

811 STD] ~r .-.-': 
8'~ STOG 35 86 ').J tJ~r b{ Pv + (6) Mol~ wt. + (3) 812 ~.'TN 24 868 PRTX -14 

81.3 tLBLB 21 r .. 869 RTN 24 
£114 X..:-6? 16-44 878 ,·LBLD 21 14 
B15 GTOi .-.,.: 81 871 ST07 35 87 .::.:: 
016 CHS ~,."', 

872 PTN 24 (7) 
-c..1'; 

FT + 
817 -62 873 *LBLoi 21 16 14 
(He ,j tF ~. 874 PCL6 36 86 
[119 [i 66 875 peLS 36 85 
820 4 04 876 RCL6 36 86 
8~'f .:."' 

C< 88 t. • tP"' , , + -55 
8"" £L A -35 878 - -24 
823 :+:LBU 21 81 879 fE.Ie; -23 
824 1 id AIL is now tn 886 " lr .:: .:: 
8~·r 

~'-; . -62 meters 881 x -35 
826 '. 82 882 .lit')"' -41 '-
€t27 4 t14 883 .~> Y" 16-34 
8~'c, 

~r..., 1 01 884 GT02 ' ..... .::.:: 82 
829 (HE." -22 885 EEX -23 
838 EEX _":'7 

~~. 886 i.1 8·-' .:: 
831 4 64 887 -24 
fie·:' CHS _":''':1 888 ST09 35 89 ... 'i- ... ~ 
833 );: -35 889 RCL5 36 85 (A/IOO) + (9) 
834 - iI' .,7 89€t X -35 t= .. 

tJ ... ' 

835 7 87 891 ReL6 36 86 
€t36 6 66 892 -24 
8.:,..- 8 6tJ 893 RCL? 36 8""' .. 
B38 . -62 894 x -35 
839 9 89 895 PRTX -14 
840 ""' 83 896 R.· .. S 51 ~, 

Fv in X, AMAX €t41 8 8e, 8Q~ RCL5 36 85 t.' J{ 
in 842 x -35 898 PCL6 36 86 

y 

843 PPTX -14 899 + -55 
844 .;:LBU:. 21 16 12 188 RCL5 36 85 
845 BT05 ~r 85 ff-. + (51 181 -24 ,j.J 

846 RTN 24 182 x -35 
847 :;:LBLC 21 13 183 RCL7 36 87 
848 ST08 7r 88 184 - -45 ~'.J T (CO) + (8) 
849 ReL2 36 [;2 1[15 CHS -22 
85€t + -55 186 PRTX -14 
851 RCLl 36 €Ii 107 R/S 51 FR in X 
852 Xt'r' -41 188 R.J. -31 
&53 -24 109 PF.'TX -14 
054 ReLe 36 (lEt 110 RTN 24 

~ in X 
855 - -45 

j 111 *LBL2 21 8" .:: 
856 CHS ._ •• t. 

lP \,-+" -41 -L.:. D.±.L_~_ -
REGISTERS 

0 1 2 3MOL .-WT 
4 Sl't:C.,... 5 PA 6 Pv 

7 
FT 

8 
T(°C) 

9 
A/IOO A 

, 
B C GRAV. 

50 51 52 53 54 55 56 57 58 59 

A IB Ie D IE II T(OK) W 



20 971)rc'~ram lJs.in~ II 
STEP KEY ENTRY KEY CO"E COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 *LBL3 21 83 169 -62 
114 F'SE 16 51 TIi~play flasfiing 

. 
115 GT03 ~,~: 83 "A U 

17ii1 2 Bi: 
t:.t:. MAX 171 3 63 

116 *LBLE 21 15 172 6 66 
11 ? RCL3 36 83 173 EEX -23 
118 Rel5 36 85 174 4 fi4 
119 x -35 175 -24 
12ft RCL9 36 89 176 RCL6 36 86 
121 x -35 177 LN ., -:' 
1 '"'~. RClB 36 88 

.u_ 
t:..=. 1ft: + -55 

123 2 82 179 e A 33 
124 7 87 186 FRTX -14 
125 3 83 181 f:·····S 51 

Display Pv (corr. ) 
126 . -62 182 RCL6 36 fi6 
127 1 81 IB3 ;~CH 16 55 
12B r:- 65 % change from ~I 184 PRTX -14 
129 + -55 185 RTN 24 Py (corr) to Pv 
13ft STOA 35 11 186 f:/S 51 
131 -24 (I'K) + (A) --
p~' ...,.=. 6 fl6 
133 ~. .=. 82 
134 . -62 190 

135 3 fl3 
136 r 65 ..J 

137 9 89 
138 - -24 
139 STOB 35 r' .=. w:; (mg/ml) of 14ft ReL7 36 87 
141 ){ -35 vapor + (B) 

142 EEX -"., ~ .... 
143 3 83 
144 ~1""lj 

..... 1 -41 200 

145 - -24 
146 RCL4 36 84 
147 x -35 
148 PRTX -14 
149 R.,·S 51 Use Rate (min/nl) 
15ft RCLB 36 12 
151 PlnlS -14 
152 InN 24 
153 *lBLe 21 16 15 
154 RCL] 36 B3 210 

155 RCL4 36 84 
156 -24 
157 EEX -23 
158 3 83 
159 -24 
160 f..·CL5 36 6 r 

~I 

161 7 B7 
162 6 86 
163 fi B8 
164 - -45 220 

165 x -35 
166 RClA 36 11 
167 -24 
168 6 66 

LABELS FLAGS SET STATUS 

1 tt' B tC 
B -f'l PA c rCc )+ Pv 

0 
F t 

E w~// W.L 0 
mg ml FLAGS TRIG DISP 

aMW t S.G. b PA 
c Pv dA +FVFAAI1~ epV corr% fj 1 ON OFF 

0 0 XJ DEG 1Kl FIX ~ 
0 1 Used 2 Used 3 Used 4 Used 

2 1 0 ~ GRAD 0 SCI 0 

5 Used 6 7 8 9 3 
2 0 ~ RAD 0 ENG 0 
3 0 ~ n--L 
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Program Deserip'ion I 
Program Title 67 - ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA 

Contributor's Name 

Address 

City 

Richard C. Rodgers. M. D. 

2045 Oak St. 1t3 

San Francisco State Calif. Zip Code 94117 

Program Description, Equations, Variables The lOtoine equation uses the 3 constants A, B, & 

C to express vapor pressure CPv) as a function of temperature CT, °C) = 
B 

Log CPV) = A - T+C 
This can be changed to: 

T . Log(PV) = A • T + (-C) log CPV) + (AC-B) 

which is of the form Z = ao +a
lx 

+ a 2y or a multiple linear regression formula, 

with Z= T • log (P
V

), y= log CPV) and X= T(OC). This program calculates A, B & C on 

the basis of such a multiple linear regression. 

Operating Limits and Warnings 

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. 

21 



22 

Skelch(es) 

Sample Problem(s) 

1) T (OC) PV/nnn Hg 

17.3 151.2 

28.3 250.1 

36.2 349.4 

42.4 449.5 

47.8 551.2 

52.2 649.3 

56.4 752.9 

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

Solulion(s) 1) 17 .3IENT t] 151.2IA] 28.3IENT t] 250.1IA] 36.2IENT t] 

349.4IA] 42.4IENT t] 449.5IA] 47.8IENT t] 551.2[A] 

52.2[ENT t] 649.3[A] 56.4[ENT t] 752.9[A] -+ 7 

ID] -+ 6.98840 A 

IRiS] -+ 1107.839B 

IRis] -+ 213.063 C 

2) 17.3[E] -+ 151.11 T(OC) approx. 

Reference (s) 
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ANTOINE VALUES 

T(OC)tPV LAST 
I- I- A,B,C 

STEP INSTRUCTIONS 
INPUT 

KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

1 Enter Card both sides CJI ] 
2 Initialize registers CO CD 0.00 

3 Input TCC) , then vapor pressure TCC) fENT fJ [_J 
(Pu ) and do sums = display "n", the c=J C-] 
running II of data points Pv C~:=l [~ n 

4 To correct errors, either: r-. =_J [~j 
1) Enter erroneous T & Pv and: T(OC) ~NT~ [ __ ~~J 

or Pv [-S-J L= j n 

2) Cancel out last data set summed: L-C -I r--J n 
[--] [--~ 5 Calculate A, B, C of 
----- ----

Antoine equation: [=-D~ ~-] A 
[R.N-] r--=---] B 
[RlS- ] [-- --1 C 
I --.---) [-- . J 6 Test formula: Given T (OC), estimate 

- -- --- - --
Pv T(OC) [~E- j [_~J Pv (est. ) 

7 Return to 112 if desired, or to steps 3-6. L_ II I 
[ - J [ __ J 
[--- ) [-] 

-- ------

[ ----] r--_-] 
[-- J r-=J 
[ ) L - J 
I I [---1 
L I [ __ J 
[- -_. J [-~ 

- --- --- -----

[ -] L-==-~J 
r----] L --] 

-- --- -- ----r---] [--1 
--- - - ---

L_ J l __ J 
[-- -]1--] 

~ - ----- ------

L_l L __ J 
[ _I l- j 
[ ] L-~] 
[ ----J r-~ 
[ - ] L=-=~ 
[ - ] [-.:=J 

r I [=--.:=1 
1_ J [~ 
L_ JC-] 
r---J LJ 
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STEP 

0 

80 

A 

KEY ENTRY 

@fii :+;L B:'" 0, 

8(12 eLF.:;; 
@O] P:S 
(t@4 eLRG 
@flS UN 
eM *LBLH 
@e? D';P2 
M8 LOG 
f189 GSBe 
810 ST+l 
t111 ~'CLB 

@l2 }( 

813 8T+2 
e14 PCLR 
@15 KLC 
816 ::{ 

817 ST+3 
818 RCLf: 
819 RCLA 
82@ ~ , 

":;T 

f121 RTN 
f1~'~' L,,- *Lf:LB 
€123 LOG 
824 J/LBLl 
8';:.r ..... .1 GSBe 
f126 5T-l 
[127 peLB 
8,=·e. 

""\..' 
)( 

829 ST-2 
83@ RCLA 
831 HLC 
832 x 
8:33 ST-3 
834 PCLf: 
835 ~:CLA 

936 l-
837 ~:TN 

838 *LBLC 
839 RCLR 
84B HLf: 
841 GT01 
842 *LHD 
843 ~:CL3 
944 RCL2 
845 RCLt 
846 P:S 
84? STOl 
848 R.i, 
849 ST02 
85f! Ri, 
851 STD3 
952 Rel5 
853 RCL9 
854 x 
855 RCL4 
056 ~i 

1 
~ 

81 

1ST X 

KEY CODE 
~: i f .- 11 '::'i. .. t· 

16-53 
16-51 
.i.r I:'~ 

It·-.',) 

24 
21 ' t J. .. 

-63 fJ2 
16 ~~. 

... 'i-
~.~ 16 ;r 

".' l.i 

35-55 81 
36 i ~, 

J,': 

-35 
35-55 e2 

36 11 
36 13 

-35 
35-55 f13 

36 12 
36 11 

5'; 
24 

21 12 
16 32 
21 81 

23 16 15 
35-45 81 

36 1 ~, 
L 

-35 
35-45 B2 

36 11 
36 13 

-35 
35-45 83 

36 12 
36 11 
16 56 

24 
21 13 
36 11 
36 12 
22 81 
21 14 
36 83 
36 8~' L 

36 81 
16-51 
35 81 

-31 
35 8':' "-

-31 
35 BJ 
36 85 
36 89 

-35 
36 84 

53 

2 
E' yz 

82 

IB 1ST Y 

97 I)r('~ram I~is'in~ I 
COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

85 ... - 4~ 

858 RCL2 36 82 
859 ~:CL9 36 09 
86@ ){ -35 
861 FCL6 36 f16 
862 PCL! 36 fl1 
863 }:: -35 
864 - -45 
865 ;{ -35 
866 STOD 35 14 
867 ~:CL8 

7~ 
... b OS 

868 RCL9 36 89 
869 )( -35 
87B PCL4 36 f14 
871 PCl6 36 fl6 
e-,r, 

iL }:: -35 
873 - -45 
874 ReL] 36 83 
875 RCL9 36 €19 
876 x -35 
87i RCL4 36 €14 
8n , , t.. ~'CL 1 36 €/1 
879 >;: -35 
88ff - -45 
881 x -35 
882 STOE ~r 

,j.; 15 
88] PCL5 36 €15 
884 RCL9 36 89 
985 x -35 
986 PCL4 36 84 
987 x~ 

r~ 

.;,j 

888 - -45 
889 ~:CL9 36 €19 
99@ RCLf 36 €17 
891 )( -35 
8'1';> J~ RCLG 36 06 
993 X~ 

r~ 

,J,j 

894 - -45 
895 x -35 
896 RCL8 36 88 
9Q7 -' , RCL9 36 @9 
898 .l{ -35 
899 PCL4 36 @4 
18@ ~:CL6 36 €16 
H11 )( -35 
1@2 - -45 
I@] '.,'-':-

{i'" 
r~ 
.;,j 

184 - -45 
1@5 RCLf; 36 14 
186 ReLE 36 15 
le7 - -45 
188 >::;'f -41 
169 -24 
11(1 CHS 

.-,'-, 
-c.~ 

111 STOl ~r 

,: • ..1 46 
112 H:L.i 36 83 

REGISTERS 
3 4 5 6 7 8 9 

~x ? 

83 84 85}:X 2 86 87 l: y2 88 
L:xY 

89 n };x l:y 

Ie 0 jE 11 1ST Z A, B C 



97 I)r()~ram IJs.ing I I 
25 

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

113 PCL9 36 89 169 -24 
114 x -35 176 ~:CLD 36 14 
115 F'CL4 36 fl4 171 - -45 
116 FCLl 36 81 172 CHS ~.J-= -,.;.. 
117 .;.~ -35 173 1€t.( 16 33 
11 e - -45 174 DSF'2 -63 02 
119 ~'CL8 36 68 175 UN 24 
126 ~:CL9 36 89 176 tLBLe 21 16 15 
121 x -35 1"'''' ( ,. STOB 35 12 
122 ~'CL4 36 84 1 "'Co ( .... Xty' -41 
123 ~'CL6 36 66 179 STDH 35 11 
124 }:: -35 186 }~. -35 
125 - -45 181 srDC 35 13 
126 PCLl 36 46 182 RTN 24 
127 .x: -35 183 P ... S 51 
1-:'" &""-' + -55 
1 ;:,,~ --' PCL5 36 85 
13ft H:L9 36 89 
131 x -35 
132 RCL4 36 84 
133 X",· .' ~ 53 
134 - -45 190 

135 -24 
136 STOD ~" ~..J 14 
137 PCL4 36 84 
138 x -35 
139 PCLl 36 46 
146 CHS -22 
141 H:L6 36 86 
142 )( -35 
143 + -55 
144 PCL1 36 81 200 

145 - -45 
146 CHS J-I~' -a:i:. 

147 f.:CL9 36 89 
148 -24 
149 RCLD 36 14 
15€i PCL] 36 46 
151 x -35 
152 CHS -22 
153 + -55 
154 CHS .-.,-. 210 -.:.': 

155 STOE 35 15 
156 PCLD 36 14 
157 DSF'5 -63 85 
15t: ~>"S 51 
159 RCLE 36 15 
166 DSF'3 -63 83 
161 ~' ... c-

•• J' .' 51 
162 PCLl 36 46 
163 PTN 24 
164 tLBLE 21 15 220 

165 RCLl 36 46 
166 + -55 
167 ;;:CLE 36 15 
168 I~"';}' -41 

LABELS FLAGS SET STATUS 
A Used B Used C Used D Used E Used 0 

FLAGS TRIG DISP 
a Used b c d e 1 ON OFF 

Used 0 0 ~ DEG og FIX ~ 
0 1 2 3 4 2 1 0 ~ GRAD 0 SCI 0 

5 6 7 8 9 3 
2 0 ~ RAD 0 ENG

2
D 

3 0 ~ 
n __ 
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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 51-step program is identical with 

the first 51 steps of the other vapor pressure programs. 
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Program Deserip'ion I 
Program Title 67 - ANESTHESIA: VAPOR PRESSURE OF WATER (RODGERS) 

Contributor's Name 

Address 

City 

Richard C. Rodgers, M. D. 

2045 Oak Street, Apt. 3 

San Francisco State CA Zip Code 94117 

Program Description, Equations, Variables 

Antoine equation: 

The vapor pressure of water can be expressed by an 

1716.984 loglO P (nun Hg) = 8.04343 -
TeC) + 232.538 

Atmospheric pressure may be input directly or estimated on the basis of Altitude 
As 2: 

PA (rom Hg) = 760.938 • 
-4 -1.24lxlO (alt. in meter) 

e 

The Gibbs - corrected Pv value is: 

Pv (corr.) 
{ 

mol. wt. (P_ 760) ~ 
exp spec. grav .. 1000 A + In (PV) 

(OK) • 6.236 x 104 

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

calculated valves deviate from the data by < 1%. 

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 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. 

27 
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Skelch(e5) 

Sample Problem(s) 

1) T O°C, find Pv 

2) 

3) 

4) 

5) 

T = 80°C, Find Pv 
Altitude 4500 feet, find PA 
Altitude 1000 meters, find PA 
Calculate Pv + % correction for 35°C and 2500 feet altitude. corr 

Solution(5) 1) OrA] -+ 4.57 rom Hg, [R/S] -+ 0.01 Atm., Pv 
2) 80[A] -+ 354.61 rom Hg, 

[R/S] -+ 0.47 Atm., Pv 
3) 4500[CHS][B] -+ 641.84 rom Hg, PA 
4) 1000[B] -+ 672.13 rom Hg, PA 
5) 35[A]2500[CHS][B][C] -+ 42.24 rom Hg, Pv corr. 

[R/S] -+ 6.439602080-06, % corr. 

Reference (5) 1) Rodgers R. C. & G. E. Hi11, in Prep., 1976 

2) ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner ClBA­

Geigy, Basle, 1972, page 252 
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VAPOR PRESS ORE OF WATER 

ENTER P
A 

ALT -7 P A PVCORR. % 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 of card to store constants for use CJ[~ 
with "copper kettle anesthesia regulation" IlL_I 
program if desired. ~I I 

2 Use "copper kettle anesthesia" regulation c=JL_J 
program as desired. r I l~-=-] 
or I .. J [- __ -I 

l' Load sides 1 & 2 r ][ I 
2' Input temp. & calculate vapor pressure T, DC. I A Ii I PV' {mm Hg 

Optional: convert Pv to Atm. I Rls I r I PV' {Atm. 

3' Do either: I II I 
a. Input altitude (meters +, or feet-) m, or -F t IE II I PA {mm Hg 

b. Input Atm. pressure from barometer PA, mmHg I f I r B I PA {mm Hg 

4' Calculate Gibbs - corrected Pv l.c_11 I Pv {corr. 

5' Calculate % c0rrection I Rls II I % corr. , I II I 
I II I 
I II I 
I II I 
I II I 
I II I 

NOTE: When preparing recorded magnetic card I I [ I 
from program register listings on I I [ I 
following pages, perform the following I II I 
steps: I I [ I 

1 Load registers 0 through 4 with constants show 1. I I [ I 
2 With calculator in "run" mode, press "write da a" [ II I 

key & pass Side 1 of blank card through card I I [ I 
reader. I II I 

3 Record program on Side 2 of card in usual mann er. [ II I 
I II I 
I II I 
I II I 
I I I J 

SET STATUS I I I I 
FLAGS TRIG DISP I II I 

ON OFF 

I II I 0 0 ~ DEG ~ FIX Kl 
1 0 ~ GRAD 0 SCI 0 I II I 2 0 IX! RAD 0 ENG 0 
3 0 llQ n_2_ I I [ I 

, 
I II I 
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STEP KEY ENTRY 

97 I)rc'~ram IJs.in~ I 
KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

-tttll -+:Lt:Li .. j <::1 11 857 .. -24 
8(;2 STD? ~r fi? EEx ,..,~ ,j.J T(OC) -+ (7) (;58 -.::..,j 
983 peL2 36 €l2 859 .3 83 
884 + -55 we -24 
895 peL1 36 81 961 PCL5 36 85 
986 ,:-.:"tir' -41 862 ., 87 i 

897 -24 863 6 86 
88e RCL8 36 86 864 0 86 
8@9 - -45 965 - -45 
91ft tHS -22 066 x -35 
911 18x 16 ~~ 

36 8"" .j~ 867 ReL? ,. 
812 STD6 35 86 868 2 62 
813 R ..... S 51 Pv -+ (6) 

069 ? 8? 
@14 ..., 

€I? 076 3 83 
,. 

815 6 86 ff" -62 I 
,. l . 

816 e 8fj I 072 1 81 
@17 -24 873 5 85 
81e f'TN 24 Display atm. 074 + -55 
819 .,:LBLB 21 12 875 -24 
82€1 X.>I3? 16-44 876 6 86 
821 GrOi 22 01 0"''''' -62 ,. i" . 
8~'~' CHS -22 07 (,,' ~. 82 .::...::.. , '-' .;: 
823 · -62 €I 79 7 83 ~, 

(124 3 83 B8tj 6 86 
825 8 86 881 EEX -23 
e26 4 84 882 4 84 
827 8 88 083 -24 
8~·(..' .x: -35 884 ~'CL6 36 86 "- .... ' 

829 tLBU 21 81 885 LN 32 
83e 1 81 Alt. (in meters) now 886 + -55 
931 ~.-, · -b.::.. 887 e" 33 
832 ~. {F 8BS P,"S 51 "- "-

833 4 84 889 H:L6 36 86 Display Pv (corr. ) 
034 1 81 896 .::CH 16 55 
835 tHS 2~' 891 InN 24 - .::.. 

Display % 836 EEX -23 51 
corr. 84 ';' R'·(,,· .' .... 

837 4 84 r---- -'~ 

838 CHS -22 
939 x -35 
848 eX 33 
841 7 €I? , 
842 6 86 
(;43 8 tlO REGISTER CONTENTS 
844 · -62 
845 9 fJ9 B.[143438888 8 
846 3 83 1716.984888 1 
847 8 88 232.5388888 2 
848 .x: -35 18.62888888 3 
849 ST05 35 85 1.1388889888 4 
85@ RTN 24 PA -+ (5) 6.(;88899999 5 
851 .;:LBLb 21 16 12 0.88@888888 6 
052 ST05 35 85 (1.(;08998888 7 
853 raN 24 PA -+ (5) 8.€f88888888 8 
854 tLBLC 21 13 f..f18Bf1f18888 9 
955 RCL3 36 83 I 
856 F.:CL4 36 84 

REGISTERS 

0" 
1 2 3 4 5 6 7 8 9 

18 :0-4141 1716.984 232.538 18,02 1,000 PA Pv TCOC) 
50 51 52 53 54 55 56 57 58 59 

A 1B J 0 E r , .. 
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Program Deserip'ion I 
Program Title 67 - ANESTHESIA: VAPOR PRESSURE OF HALOTHANE 

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

Address 2045 Oak Street, Apt. 3 

City San Francisco State CA Zip Code 94117 

Program Description, Equations, Variables 

an Antoine equation: 

The vapor pressure of halothane can be described by 

log P (nnn Hg) 1043.697 
6.76799 - T(OC)+218.262 

31 

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

PA (nnn Hg) = 760.938 • -1.241 . 10-4 (alt. in meter) 
e 

The Gibbs - corrected Pv value is: 

{

mol wt. (P 
exp spec. grav, . 1000 A 

(oK)' 6.23 X 104 ---

Pv (corrected) 
760) 

+ In (Pv~ 

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). 

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 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 "Tlaterial. 

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) 

Sample Problem(5) 

l} T ~ 50°C, find Py 

2) T = 20°C 

3) Given altitude = 4500 ft., find PA 

4) Given altitude = 1000 m., find PA 

5) Calculate Py corr & % corr for halothane at 35°C, 2500 ft. 

Solution(s) 1) 50[A] -+ 754.05 mm Hg, IRiS] -+ 0.99 Atm. (Py ) 

2) 20[A] -+ 244.08 mm Hg, [RIS] -+ 0.32 Atm. (Pv) 

Reference (5) 

31 4500ICHSJIB] -+ 641.84 mm Hg (PA} 

4} 1000IB] -+ 672.13 mm Hg (PA) 

5} 35IAJ 2500[CHS]IBJIC] -+ 443.58 mm Hg(PV corr) 

IRiS] -+ 3.740016511 - 05% corr. 

l} Rodgers, R. C. & G. E. Hill, in preparation (1976). 

2) lCAO Std. atm. table, in SCIENTIFIC TABLES, Diem & Lentner, ClBA -', 

Geigy, Basle (1972), page 252. 



STEP 

1 

2 

l' 

2' 

3' 

4' 

5' 

1 

2 

3 

VAPOR PRESSURE OF HALOTHANE 

~1 
G 
~ T -+ Pv 

ENTER P
A 

ALT -+ PA P
v 

corr.% 

INSTRUCTIONS 

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 
Load sides 1 & 2 

Input temp. & calculate vapor pressure 

Optional: Convert Pv to Atm. 

Do either: 

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

b) Input atm. pressure from barometer 

Calculate Gibbs - corrected Pv 

Calculate % correction 

NOTE: When preparing recorded magnetic 

card from program register listings 

on following pages perform the 
following ste?s: 

Load registers 0 through 4 with constants sho 

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 

manner. 

. 

INPUT 
DATA/UNITS 

T, °c 

M, or-Ft 

PA, mmHg 

~. 

a" 
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KEYS 
OUTPUT 

DATA/UNITS 

CJ[ .~ 
~[ I 
[m J I I 
c=J[=~ 
r 

1[--] 

I J' 
-I 

[ J I J -
[A I [ I PV, {mm HE ) 

IRIS [ r I PV' (Atm. ) 

I II , 
[ B I r I PA (mm Hg) 

I f I r B I PA (mm Hg) 

[_c~1 r I Pv (corr. ) 

IRIS " j % corr. 

I II I 
[ II ) 

I I r ) 

I II I 
[ I [ ) 

[ II I 
I " I 
I II I 
I II I 
I I [ I 
I ) I I 
I II I 
[ It I 
I It ) 

[ II I 
I II I 
I [ [ I 
[ ) [ I 
I I[ I 
I II I 

SET STATUS 

FLAGS TRIG DISP 
ON OFF 

0 0 l» DEG l» FIX tXI 
1 0 l» GRAD 0 SCI 0 
2 0 5a RAD 0 ENG 0 
3 0 rn n~ 
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~TE'P KEY ENTRY 

971)r()~ram l~is'in~'1 
KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS eel :+:LBLPI '::1 11 ~ .. 

857 -24 ge:? STD? 35 (17 -

f.!!),:: .~:CL2 36 f1~' 858 EEX -23 "':: 
TC'C) (7) 859 3 (;3 804 -55 -+ + 

885 ~ICLl 36 01 8tS9 -24 
88tS :=<:.y -41 861 PCLS 36 as 
M7 -24 862 7 8? 
888 PCL6 36 O[j £163 6 86 

864 B flfi 809 - -45 
865 -45 -elf! CHS -22 
866 .:'!.' -35 Bll 1 f!x 16 33 
867 F:CL7 36 O? 812 ST06 35 86 

Pv -+ (6) 868 2 8':-913 P .·r· 51 " ... .;:; 

(;69 7 fJ7 814 '? 67 .' Display mm Hg 079 7 83 ~. 815 6 86 
871 -62 8 tiff . 816 
B72 1 B1 017 - -24 
0n S 05 818 PHI 24 
874 + -55 819 *LBLB 21 12 Display (atm. ) 87.5 .-, .of 

829 .<'::.>9? 16-44 -.::..,. 
876 6 fl6 821 GTOl ~r~' 81 LL 
€I?? -62 CHS ~,~. . 822 -'-C-
£17B ~. 02 -62 L £123 · 824 .'3 83 fF';:; I _0" .'3 (;3 

825 @. eo 8Se 6 t16 
826 4 84 881 EEX r:,,!, -""oj 

882 4 04 fj"'~ 8 08 C.( 

883 -24 82B x -35 
884 ReL6 36 86 9~'Q *LBLl 21 81 L_· 
885 LN 32 839 1 81 

831 -62 Alt. in meters now B86 + -55 
887 e:": .,., 

832 ~ 62 ~ . ., 
L 

86'8 p····s 51 933 4 (j4 
889 RCL6 36 86 Display PV(com. ) 

834 · 81 l 
Bge .:~CH 16 55 835 CHS -22 
891 F:TN 24 Display % CR. 

836 EEX -23 
8t2 F'/S .:~ 

B4 I 
.. H 837 4 

1 838 CHS -22 , 
i139 }:~ -35 , 

94(1 e:( 33 
84i ., B7 ( 

842 6 B6 REGISTER COMMENTS 
843 €I BO 6. 76;'99E10ElO fi 844 · -62 1043. 697t10[1 1 B4'5 9 09 218. 2620flEl€i 2 946 oj 83 197. 48fif1fliW :3 947 t: B8 1 . 869flfifj6fiEi 4 84B x -35 e.f1008Bf1BBfi c 

..J 849 ST05 35 05 £j. Bf18eBBOBO 6 950 RTN 24 
PA (5) i3.B@8ef1f1f1f1E1 7 -+ 851 tLBLh 21 16 12 €i. Elf18Bflf1t.lf18 8 

852 ST05 35 B5 f:I.Begef1BBf16 9 
8S3 PTN 24 

PA (5) 8S4 *LBLC 21 13 -+ 

955 RCL3 36 93 
856 F..'CL4 36 

,----
84 I 1 

REGISTERS 
1 2 3 4 5 6 7 8 9 

°6.76799 1,043.697 21,8.262 1,9].4 1,.86 PA Pv :r COc 1 
50 51 52 53 54 55 56 57 58 59 

A IB Ie 0 IE JI 



, Program Deserip'ion I 
Program Title 67 - Anesthesia: Vapor pressure of diethyl ether 

Contributor's Name 

Address 

City 

Richard C. Rodgers, M. D. 

2045 Oak Str., Apt. 3 

San Francisco State CA 

35 

Zip Code 94117 

Program Description, Equations, Variables 

by an Antoine equation: 

The vapor pressure of diethyl ether can be described 

log P (nun/Hg) 1109.577 
7.02683 - T(OC) + 233.155 

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

PA (mm!Hg) = 760.938 • -1.24 X 10-4 (alt. in meters) 
e 

The Gibbs - corrected Pv value is: 

Pv (corrected) exp spec grav. 1000 A ~
Ol wt. (P _ 760) 

(oK) • 6.236 X 104 

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 t constants for stora2e in reeisters arp In~~~~ 

on Side 1, Program on Side 2. 

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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Sketch(es) 

Sample Problem(s) 

1) T 30°C, find Pv 
2) T = 10 o e, find Pv 
3) Given altitude = 4500 ft. find PA 

4) Given altitude = 1000 m, find PA 

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

Solution(s) 1) 

2) 

3) 

4) 

5) 

30[A] + 646.24 mm Hg, [RIS] + 0.85 Atm., Pv 
10[A] + 290.79 mm Hg, 

[RIS] + 0.38 Atm., Pv 
4500[CHS][B] + 641.84 mm Hg, PA 
1000[B] + 672.13 mm Hg, PA 

35[A] 2500[CHS] [B][C] + 774.48 mmHg, Pv corr. 

IRIS] + 3.632113697-05, % corr. 

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

2) lCAO Std. Atm. Table, in Scientific Tables, Diem & Lentner, Ciba 

Geigy, Bas1e (1972), page 252. 
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VAPOR PRESSURE OF DIETHYL ETHER 

ENTER P A 
ALT + PA Pv corr.% 

INPUT 
KEYS 

OUTPUT 
STEP INSTRUCTIONS 

DATA/UNITS DATA/UNITS 

1 Side 1 of card to store constants for use CJ[ ~ 
with "copper kettle anesthesia regulation" c=J[ 1 
program if desired. ~l_ I 

2 Use "copper kettle anesthesia regulation" [:=J C--=-J 
program as desired. 1_ _.IL~J 
or I ---J[~ 

l' Load sides 1 & 2 r-- ~ l ____ J 
2' Input temp. & calculate vapor pressure T, °c I-A~] [---I Pv , (mm H ) 

Optional: Convert Pv to Atm. IR/S] I- I Pn, (Atm. 
3' Do either: I I [ J 

A) Input altitude (meters +, or feet-) m, or-Ft [ B -1[- -] PA (mm H~ 
-- f-

B) Input atm. pressure from barometer PA' mm lIj [ f I r __ 1' J PA (mm Hg 

) 

4' Calculate ~ibbs - corrected Pv [ C_J [ I Pv (,:orr. 

5' Calculate % correction I R/S II I % corr. 
[ Il ] 
I ] r I 
I I I --I 
[ II I 
l --I [ I 
I II I 

NOTE: When preparing recorded magnetic card I -II I 
from program register listings on I ][ I 
following pages perform the following l Il I 
steps: I I [ I 

1 Load registers 0 through 4 with constants sho m. [ J I I 
2 With calculator in "run" mode press "write da a" [ -I I I 

key and pass Side 1 of blank card through l- I [ ] 
card reader. L I [ 1 

3 Record program on Side 2 of card in usual man er. r I [ I 
I --Il- I 
I I [ I 
[ Il J 
I II _J 
I II l 

SET STATUS 

FLAGS TRIG DISP 
ON OFF 

0 0 ~ DEG Qll FIX iii 
1 0 Gil GRAD 0 SCI 0 
2 0 Qll RAD 0 ENG

2
0 

3 0 IJiI 
n __ 



KE;YCODF 97 
··f "T COMMENTS STEP KEY ENTRY KEY CODE COMMENTS In LH '::'J. ~ .. 

8B2 STeil 35 it"" .- a57 -24 
a83 RCL2 36 02 T(OC) -+ (7) 858 EEX -23 
884 + -55 859 3 83 
885 ~:CLl 36 81 8613 -24 
886 ~<;y -41 861 RCL5 36 85 
8a7 -24 862 .,. 

67 . .-

888 ReL8 36 80 863 6 (16 
889 - -45 864 a 8fi 
8W CHE> -22 865 - -45 
811 ! ft:o· 16 33 866 x -35 
812 STOG 35 86 867 RCt? 36 87 
813 R/$ 51 Pv -+ (6) 868 ~, 02 .:. 

814 7 87 Display mm/tg 869 7 87 
815 6 86 87ft 3 83 
816 fI fiB 871 . -62 
817 -24 87 ':' .<- 1 81 
818 ~:TN 24 873 r 85 ~. 

819 *LBLB 21 12 Display Atm. 874 + -55 
828 X)8? 16-44 875 -24 
821 GT01 22 81 876 6 86 
822 CHS -22 877 . -62 
823 · -62 e78 2 82 
824 ~ 

~ 83 87 c; . ~ 3 83 
825 fj 80 080 6 fl6 

826 4 84 881 EEX -23 
827 8 fiB 882 4 f14 
828 x -35 8e'7 ~~, -24 
829 tLBL1 21 81 884 RCL6 36 06 
838 1 81 Alt. in meters now 885 LN .j~ 

831 · -62 886 T -55 
032 ~, 82 887 eX 33 .:. 
833 4 84 888 R.···S 51 Display PV/corr.) 
834 1 Ell 889 RCL6 36 86 
835 CHS -22 898 ~~CH 16 55 

Disp. '" 
836 £EX -23 891 F..'TN 24 ,~ corr. 

837 4 84 ~92 R.·· .. ;; 51 
838 CHE: -22 I 

839 x -35 
1 I 

848 eX 33 
841 7 87 REGISTER CONTENTS 
842 6 86 
843 8 8(1 

, 

844 · -62 
845 9 89 7.826838880 l1 
046 3 83 1189. 5778[j0 i 
847 8 88 233.1558888 2 
848 ..... -35 74.188@8888 ~, 

849 BT05 35 85 8. 7288B88013 4 
850 ~'TN 24 PA 

-+ (5) [;.888808888 5 
851 tLBLb 21 16 . ~, 8.888888808 6 J": 

852 BT05 35 85 8.888888808 7 
853 RTN 24 PA 

-+ (5) I 8.888888888 8 
854 tLBLC 21 13 i 8. 88080880B 9 
855 RCLJ 36 83 
856 RCL4 36 64 I I I 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 
7~02683 1109.577 233.155 74.1 .72 PA Pv T(OC) 

80 81 82 83 84 85 86 87 88 89 

A IB Ie D IE II 



Program Deserip'ion I 
.. Program Title 67 - Anesthesia: Vapor pressure of 

Contributor's Name 

Address 

City 

Methoxyflurane 

Richard C. Rodgers, M. D. 

2045 Oak Street, Apt. 3 

San Francisco State CA 

39 

Zip Code 94117 

Program Description, Equations, Variables The vapor pressure of methoxyflurane can be describec 

by an Antoine equation: 

log P (mm Hg) l336.579 
7.08219 - T(OC)+213.480 

Atmospheric pressure for the Gibbs-corrected calculation of Pv may pe entered 

directly or estimated as : 
P = 760.938 • e-l •24 x 10-4 (alt in meter) 

A 

The Gibbs-corrected Pv value is: 

Pv (corrected) ~
l. wt. 

ex spec; gravity' 1000 
(oK) • 6.236 X 104 

:.PA - 760) :1 
+ In (Pv~ 

OperatingLimitsandWarnings 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 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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Skelch(es) 

Sample Problem(s) 

1) T = 100°C, find Pv 
2) T=40°C, find Pv 
3) Given altitude 4500 ft. , find PA 
4) Given altitude 1000 m., find PA 

5) Calculate Pv carr at 35°C and 2500 feet altitude. 

Solution(s) 1) 

2) 

100IA] + 658.43 mm Hg, [RIS] + 0,87 Atm., P
v 

40[A] + 64.46 mm Hg, 

3) 

4) 

5) 

[RIS] + 0.08 Atm., Pv 
4500ICHS][B] + 641.84 mm Hg, PA 
1000 [B] + 672.13 mm Hg, PA 
35[A] 2500ICHS][B][C] + 50.49 mm Hg, Pv carr. 

Rls + 4.104123050-05 % carr. 

Reference(s) 1) Rodgers, R. C. & G. E. Hi11, in preparation (1976). 

2) ICAO STD. Atm. Table SCIENTIFIC TABLES, Diem & Lentner, Ciba- Geigy, 

Basle (1972) Page 252. 



STEP 

1 

2 

I' 
2' 

3' 

4 
5' 

1 

2 

3 

" 

VAPOR PRESSURE OF MeTHOXYFLURANE 

ENTER P
A 

T + Pv ALT + PA Pv corr.% 

INPUT 
INSTRUCTIONS DATA/UNITS 

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 

Load Sides 1 & 2. 

Input temp. & calculate vapor pressure T, °c 
Optional: Convert Pv to Atm. 

Do either: 

A. Input altitude (meters + or feet-) m, or_Ft. 
B. Input atm. pressure from barometer PA. mm H.g 

Calculate Gibbs - corrected Pu 
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 
shown. 

With calculator in "run" mode. press "write 

data" key & pass Side 1 of blank card througll 
card reader. 

Record program on Side 2 of card in usual 
manner. 

0 
1 

2 
3 

41 

KEYS 
OUTPUT 

DATA/UNITS 

CJ [=.J 
c=Jc=J 
c=J[ ) 

c=J[_~ 
[ )[~~ 
[ J [_ ~-) 
[ J l_ J 
I A- j L __ - ) P", (mm Hg) 

[ R.l_S ) r 
- -) Pv, (Atm. ) 

r I r ~ _ I 
[ _ B ) [--1 PA (mm~) 

[ 
- - II-- I f B P (mm H~) 

[ __ Jl ) 

I-c I r - I Pv (corr.) 
[ R/S I [ I % corr. 

L I [ J 
I - j [ -l 
[ II J 
[ I L-] 
r j [ =J 
[ I L I 
I IL I 
l Jl I 
I _J I J 
[ -J [-_] 
[ ---=J I -1 
I-- I [ ---1 
I J [ J 
r ) ,-- I 
I I r 

-

J 
r I [ J 
[ II J 
[ Jr J 
1 I j I 

SET STATUS 

FLAGS TRIG DISP 
ON OFF 
0 ~ DEG IX! FIX m 
0 ~ GRAD 0 SCI 0 
0 IKI RAD 0 ENG

2
0 

0 «J n __ 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 tLBLi1 ::::1 11 857 - <:4 
B82 ST07 35 f(' T (OC) (7) 85B EEX -23 " ~ 

883 ~:CL2 36 82 859 7 63 .' 884 + -55 86fl -24 
885 RCL1 36 81 861 I<:CL5 36 85 
986 Xt'( -41 862 ? 6"" . ,. 
887 -24 863 6 &6 
888 HLe 36 fJfj 864 €I 88 
8€/9 - -45 865 - -45 
81& CHS -22 866 oX -35 
811 1£('; 16 33 867 RCL7 36 07 
812 STD6 35 @f Pv ~ (6) 86B ~, iP L. ... 
813 R .. ~. 51 Display (mm Hg) 869 7 &7 .. -;;, 

814 '( 87 87@ 7 83 .' 
815 6 86 871 . -62 
816 6 €I€1 87 'J ,i.. 1 81 
€/U - -24 1Z173 I:' as .' €/18 RHI d Display (atm. ) 1Z174 + -55 
€/19 tLBLB .21 12 875 -24 
826 X>f1? 16-44 8?f 6 il6 
821 GTOl ~.~: 81 877 -62 L.L. . 
8~'~' c..: CHS -22 878 L. a';. ... 
823 · -62 €":>'~ ,_. 3 83 
824 3 @3 BB@ 6 B6 
825 @ /218 881 EEX -23 
826 4 84 882 4 84 
827 8 1:1'" 883 -24 c' -
828 x -35 884 RCL6 36 /216 
829 .LBLl 21 61 A1y. in meters now 885 LN 32 
83€/ 1 81 886 + -55 
831 · -62 887 e" 33 
032 ~, 82 €/8S ~·./S 51 Display Pv (corr. ) L. 

833 4 84 889 RCL6 36 86 
834 • 81 898 ~:CH 16 55 Disp. % 6 

1 

835 CHS '-1--' 

891 RTN .-, .1 -~.: 
L."t 

836 EEX -23 892 P.·-S 51 
8~~ 4 84 l 'J""'T<7"'tn> J. .j( 

838 CHS .-.... , J -r ·w 
-I:.'{; 7. @8219fi68fl @ 

839 x -35 1336. 579f18& 1 84fJ e A ~~ 

~~ 213. 488608B ~, 

L. 841 ? 87 165.8888800 3 842 6 86 1.428888888 4 
843 8 fift B.888888f1f18 5 844 . -62 8. 888888fJfJfJ 6 845 9 €IS 8.888888888 7 846 3 83 8.888888888 8 847 8 88 8.888888888 9 948 x -35 
849 ST05 35 65 PA 

~ (5) 
958 RTN 24 
951 tLBLh 21 16 12 
852 ST05 35 85 PA 

~ (5) 
953 RTN 24 

110 854 *LBLC .-. 'f 13 L.J 

955 I<:CLJ 36 fJ3 
856 RCL4 36 il4 

- REGISTERS 
0 1 2 3 4 5 6 7 8 9 

7.08219 1336.579 213.480 165.0 1.42 PA Pv T (OC) 

so Sl S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie D IE I I 



Program Deserip'ion I 
Program Title ANESTHESIA: VAPOR PRESSURE OF ENFLURANE 

Contributor's Name 

Address 

City 

Richard C. Rodgers, M. D. 

2045 Oak Str., Apt. 3 

San Francisco State CA Zip Code 94117 

Program Description, Equations, Variables 

an Antoine equation: 

The vapor pressure of enflurane can be described by 

1107.839 log P (mm Hg) 6.98840 - TCC)+213.063 

43 

With < .3% 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): 

PA = 760.938 • 
-4 -1.24 x 10 (meters altitude) 

e 

Gibbs correction of Pv for PA = 

Pv (corrected) fmol. weight 
exp spec· grav 

(DK) • 6.236 
lUOO 

• 104 
(PA - 760) + In (PV~ 

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 loade< 

on Side 1, Program on Side 2. 

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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Sketch(es) 

Sample Problem(s) 1) T = 50°C, find Pv 
2) T = 20°C, find Pv 
3) Given altitude = 4500 ft., find PA 
4) Given altitude = 1000 m, find PA 

5) Calculate PVcorr • for 35°C & 2500 feet altitude. 

Solution(s) 1) 50IA] -+ 598.54 mmHg, [RIS] -+ 0.79 Atm., Pv 

Reference (s) 

2) 20IA] -+ 171.80 mm Hg 

IRiS] -+ 0.23 Atm., Pv 
3) 4500ICHS]IB] -+ 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. 

[RIS] -+ 4.285311567-05, % corr. 



45 

VAPOR PRESSURE OF ENFLURANE 

ENTER P
A 

T + Pv ALT + PA PVcorr.% 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Side 1 of card to store constants for use c=J r_~ 
with "copper kettle anesthesia regulation" I I C~=] 
program if desired. ~l I 

-" 

c::=J [=-_~ 
2 Use "copper kettle anesthesia regulation" [ 1[----] 

program as desired. [ I r I 
or [ I [ I 

I' Load Sides 1 & 2 [ ] r I 
[ I r I 

2' Input temp. & calculate vapor pressure T, °c I A II I rV' Cnnn Hg 

Optional: Convert Pv to Atm. IRIS II I rV' (Atm. ) 

r II I 
3' Do either: [ 

- - II I 
A) Input altitude (meters +, or feet-) m, or Ft- I B I' I PA (nnn Hg) 

B) Input atm. pressure from barometer PA, nnn Hg I f II B I PA (nnn Hg) 

[ I [ I 
4' Calculate Gibbs - corrected Pv I C I [ ] Pv (corr) 

I I' I 
5' Calculate % correction I Rls I [ I % corr. 

I II I 
I II I 
[ ] [ I 
I II I 
I II I 
[ II ] 

NOTE: When preparing recorded magnetic card I 1/ I 
from program register listings on [ ) [ I 
following pages, perform the following I II ] 
steps: , II I 

1 Load registers a through 4 with constants I 1/ I 
shown. I ) [ I 

2 With calculator in "run" mode press "write [ II ) 

data" key and pass Side 1 of blank card throu ~h [ II I 
card reader. [ II I -, 3 Record program on Side 2 of card in usual SET STATUS 

manner. FLAGS TRIG OISP 
ON OFF 

0 0 !XI DEG IX! FIX Xl 
1 0 ~ GRAD 0 SCI 0 
2 0 !Xl RAD 0 ENG

2
D 

3 0 !Xl 
n __ 
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STEP KEY ENTRY 

97 I'rc'~ram I~is.in~ I 
KEY CODE 'COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

9ftl *LBLR 21 11 . 
957 -24 -

BB2 STD7 35 87 T(Oe) ..... (Z} B58 EEX -23 
BEt:! RCL2 36 iJ2 859 3 83 
B84 + -55 86e - -24 
8B5 RCLl 36 81 861 I':CL5 36 B5 
Be6 xtly' -41 062 '7 fJ7 I 

B87 -24 863 6 B6 
8B8 RCL6 36 60 864 (1 86 
B69 - -45 865 - -45 
81B CHS ", .-, 

866 x -35 -,;;..:. 
Bl1 18" 16 33 867 RCL7 36 87 
812 ST06 35 86 Pv -+ (6) 868 ~, B2 ... 
813 F,' "c' 51 869 0"> ........ ... 1 

814 ... 87 Display (mm Hg) 870 ~, 83 
i115 6 B6 ft71 ~ .-. . -b~ 

816 8 B6 8">?' 1 ill f';' 

017 - -24 873 r 85 ,J 

fl18 HN 24 874 + -55 
819 *LBLB 21 .. .-, 

Display (atm. ) t175 -24 J.L 
I 828 X'>0'? 16-44 876 6 86 

821 GT01 .-.. ", 81 877 -62 .:..:. . 
iP-:' CHS .-,,-, 

8""r, 2 [;2 ...... -.:..:. 
10 

623 · -62 879 3 83 
824 '7 83 886 6 86 ..., 
825 (f 8il 881 ££X -23 
826 4 fJ4 982 4 84 
8?'" 8 08 883 # -24 ':'i 

828 x -35 084 pel6 36 86 
829 *LBLl 21 6~ 885 LN 32 
836 1 81 Alt. in meters now. 886 + -55 
831 6?' 887 eX 33 · - .:. 
832 ?, B2 088 R,,''5 51 .:. 

Display Pv (corr. ) 833 4 84 889 ReL6 36 86 
634 1 81 898 ,;CH 16 55 Disp. % A 935 CHS ~''-I 

891 RTN 24 -.:..:. 

936 ££X -23 9Q ?' 1'>'$ 51 _' c. 837 4 84 ...1 ~ .1 
838 CMS 2~' ~~l.~Hf4(?J1~~~ I - L 

839 x -35 
B40 e" 33 11137.839i1(ifj 1 

213. 8638Bf1B oJ 841 ? 6? ;... 

842 6 86 184. 5888fl66 3 
643 6 8(1 1.528888888 4 
844 -62 8. 98Bfl8888B 5 · B45 9 89 8. 8888888B6 6 
846 3 83 0. 89888B8B8 7 
847 S BS L1. t:tu8888880 8 
848 x -35 8. 088888fl88 9 
849 ST05 ~c 

,j,J 85 8. 8B88,8~ 8Ber A 
858 RTN 24 PA -+ (5) 
851 *LBLh 21 16 12 
852 8r05 35 85 
853 RTN 24 D -+ (5) A 110 
854 *LBLC 21 13 
855 RCLJ -~ 83 ,jt; 

856 RCL4 36 84 
REGISTERS 

~ 1 2 3 4 5 6 7 
T (Oe) 

8 9 
6.98840 1107,839 213.063 184.5 1,52 PA Pv 

so S1 S2 S3 S4 S5 S6 S7 S8 S9 

A t lC 0 IE r 
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Program Deserip'ion I 
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 

Program Description, Equations, Variables 

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

136.8463 10g10 P(mm Hg) = 4.25274 - T(°C) + 56.1910 

Atmospheric pressure may be input directly or estimated on the basis of 
a ltitude as ::: 

-4( P
A 

(mm Hg) = 700.938 . e-1•241 x 10 alt. in meters) 

The Gibbs - corrected Pv value is: 

{ 

mol. wt. 
P (corrected) ~ exp sp. gray .. 1000 
V (Ok) • 6.236 x 

Operating Limits and Warnings 

(P/I-760) 
104 

47 

94117 

Antoine constants were fit to data from 20 to 43.2 ac, 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. 

This program has been verified only with respect to the numerical example given in Program Description 11. 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) 

Sample Problem(s) 

1. T = 40°C, Find Pv 

2. T = 20°C, 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] ----------->0.89 Atm., Pv 
2. 20[A] -----------> 286.18 mm Hg, [R/S] ----------->0.38 Atm., Pv 
3. 4500 [CHS] [8] ----------> 641.84 mm Hg, PA 
4. 1000 [8] ----------------> 672.13 mm Hg, PA 
5. 35[A] 2500[CHS] [B][C] --> 565.05 mm Hg, Pv corr. 

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

Reference (s) 

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

(1972), p. 252. 



STEP 

1. 

2. 

l' 

2' 

~, 

4' 

5' 

VAPOR PRESSURE OF FLUROXENE 
Enter PA 
ALT + PA Pv corr.% 

INPUT INSTRUCTIONS DATA/UNITS 
Load side 1 of card to store constants for use 
witl:L~'CQPperkttl e Anesthes i a RegulatiDn" ___ 
program if desired. 

Use "('()nn~Y' Kettle Anesibesia" t'PQlI1rItinn 
n ... nn ... "m "e' rlaC'; ... arl 

OR 
Load sides 1 & 2 

Input temp & calculate vapor pressure T,oC 
Optional: convert P to Atm. 

~nn "'i+h"' ... • 

a) Input altitude (meters +, or feet -) tn. or ft-
b) InDut Atm nt'PC::C::lJrp frnm h,":lY'nm",+",Y' PlP mm Hg 

Calculate Gibbs - Corrected P 
• 

Calculate % correction 

NOTE: When preparing recorded magnetic card 
from program register listings on 
following pages perform the followinq 
c:::tpnc:::· 

1. Load registers 0 thru 4 with constants show h. 
2. With calculator in "Run" mode Dress "Writp h.-=lt.-=l " 

It",v R. n,":lC:C: c:irl", 1 of hl,":lnL ",.",rI +h"" """,rI '" ,,.rla,,, 
-" 

11 Record program 00 s.ide 2 Df (,.-=Irei ;n 11C:::II.-=I1 m Innpr 

0 
1 

2 
3 

49 

KEYS OUTPUT 
DATA/UNITS 

CJI~ 
C=:J C- I 
~[- I 
c=1 [-=-=-~J 
[ I [--l 
I j I I 
[ 

- Il I 
I .. J [ I 
I I r I 
I I [ I 
I A II I p\!, (mm Hg) 
r R/S II I P (Atm ) 
I -'I I v 

-

I 1/ [ 

I B II I PA(mm Hg) 

I f II B I PI\(mm Hg) 
I II I 
I C II [ P ,( rnt'r ) 
I I [ I 

y 

I R/S II I % corr 
[ II [ 

I I [ I 
I II I 
I [ I [ 

I II I 
I II I 
[ I [ I 
[ I [ I 
I 1/ I 
I [ I I 
I I [ I 
[ II I 
I II I 
I J1 I 

SET STATUS 

FLAGS TRIG DISP 
ON OFF 
o Kl DEG IKl FIX IKl 
0 ~ GRAD 0 SCI 0 
0 IiV RAD 0 ENG 0 
o 19 n---2-
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STEP 

801 
982 
003 
9ft4 
88S 
8B6 
887 
888 
8B9 
81@ 
811 
912 
813 
814 
815 
916 
817 
(118 
819 
828 
821 
922 
823 
824 
8~·r 

'::'~I 

826 
827 
828 
829 
830 
831 
8J2 
83J 
834 
835 
836 
837 
938 
8J9 
846 
841 
842 
843 
844 
84S 
846 
947 
848 
849 
850 
851 
852 
853 
854 
855 
856 

0 
4.25274 
50 

A 

97 I)rc)~ram I~is'in~ I 
KEY ENTRY KEY cnnF COMMENTS STEP KEY ENTRY KEY CODE 

*LBLA 21 ; ; (Oe) (7) 
8S7 -24 

JJ T -+ 
STD7 35 fJ7 858 EEX -23 
f;:CL2 36 B2 859 3 OJ 

+ -55 f16fj - -24 
PCLl 36 01 861 RCL5 36 05 
xty -41 862 "7 07 I 

-24 863 6 B6 
PCL6 36 BO 864 @ 00 

-45 865 - -45 -
CHS -22 966 )( -35 
lex 16 33 867 RCL7 36 87 

STel6 35 86 Pv -+ 16 ) 868 -j 02 .... 
p/c; 51 Display mm Hg 869 7 fJ? 

7 €l7 87(1 3 B3 
6 86 871 . -62 
@ 98 872 1 81 

-24 873 5 85 
RTN 24 Display Atm. 974 + -55 

*LBLB 21 r' 875 -24 .:. 
:x:.>8? 16-44 876 6 86 
GT01 22 81 67? . -62 

878 2 tY CHS 2~' -.::. - .::. 
-62 879 3 83 · 3 B3 88e 6 86 

B 80 881 £EX -23 
4 84 882 4 04 
8 88 883 -24 

x -35 Alt. 
884 RCL6 36 86 

in meters now 
*LBLl 21 81 885 IN 32 

1 81 886 + -55 
-62 887 e:-: 77 

w," · 2 B2 888 F.:--S 51 
4 B4 889 RCl6 36 06 
1 81 896 ;~CH 16 55 

CHS 2~' 891 UN 24 - .::. 

EEX -23 892 R--'S r. 
.JJ. 

4 B4 
CHS -22 

x -35 
eA 33 REGISTER r:ONTENTS 7 B7 
6 86 
8 BfJ 4.25274@0[10 if 

· -62 136.8463030 1 
9 09 56.19106000 ~, 

.:. 
3 1:13 126. [,Mf106[i ,:. 

8 08 1.1J0fJfJf1fJfjO 4 
x -35 PA (5) @. BOf1886ftfifJ 5 -+ 

ST05 35 85 @. 8BBMBOftfi 6 
RTN 24 8.@fl88fJfJeffO 7 

*LBU, 21 16 r' PA (5) @.888888fJ@0 8 .::. -+ 
ST05 -I:" B5 oj.J B.@88BfJf1BOB 9 

RTN 24 
tlBLC 21 13 
Ren 36 83 
RCL4 36 84 REGISTERS 

1 2 3 4 5 p 6 7 

136.8463 56.1910 126.0 1.13 A Pv T(°c) 
51 52 53 54 55 56 57 

IB Ie D IE 

COMMENTS 

Display PV(corr.) 

Display % corr. 

-
-
-
-
-
-
-
-
-
-

-
-
-

8 9 

58 59 

11 



Program Deserip'ion I 
Program Title 67 - ANESTHESIA: VAPOR PRESSURE OF CYCLOpROPANE 

Contributor's Name 

Address 

City 

Richard C. Rodgers, M. D. 

2045 Oak Street, Apt. 3 

San Francisco State CA Zip Code 94117 

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

by an Antoine equation = 

6.64481 -
723.3158 

Other programs in this series calculate a correction for Pv based on atmospheric 

pressure. However, since the boiling point of cyclopropane is so low (-33°C), this 

is not done in this program. 

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. 

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. 

51 
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Sketch(es) 

Sample Problem(s) 

1) T = -33°C, find Pv 
2) T = -60°C, find Pv 
3) Given altitude = 4500 feet, find PA 
4) Given altitude = 1000 meter, find PA 

Solution(s) 1) 33[CHS] [A] -+ 778.41 mm Hg, IRIS] -+ 1.02 Atm., Pv 
2) 60[CHS]IA] -+ 190.36mm Hg, IRIS] -+ 0.25 Atm., Pv 
3) 4500ICHS]IB] -+ 641.84 mm Hg, PA 
4) 1000 [B] -+ 672.13 mm Hg, PA 

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

2) ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner, CIBA-Geigy, 

Bas1e (1972), Page 252. 



STEP 

1 

2 

l' 

2' 

3' 

1 

2 

3 

VAPOR PRESSURE OF CYCLOPROPANE 

ENTER P A 

ALT -+ P A 

INSTRUCTIONS 

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 

Load Sides 1 and 2. 

Input temp. & calculate vapor pressure 

Optional: Convert Pv to Atm. 

Do either: 

A) Input altitude (meters +, or feet -) 

B) Input atm. pressure from barometer 

NOTE: When preparing recorded magnetic card 

from program and register listings on 
following pages, perform the following 
steps: 

Load Registers 0 through 4 with constants 

shown. 
With calculator in "run" mode, press "write 
data" key and pass Side 1 of blank card throul 

card reader. 

Record program on Side 2 of card in usual 

manner. 

INPUT 
DATA/UNITS 

T, °c 

m, or Ft-

PM mm Hg 

h 

53 

KEYS 
OUTPUT 

DATA/UNITS 

c=J I~~ 
c=J L_J 
~l_ I 
c:=J r=~_J 
r I [~ __ -l 
[ I r -I 
r - II J 
I If I 
[A II I P~, (mmHg) 

IRIS II I Pv, (Atm. ) 

I I [ I 
I If I 
I ~_I [ I PA (mm Hg) 

I f II B ) PA (mm Hg) 

[ II I 
I I [ I 
I I [ I 
I II I 
I I [ I 
I II I 
I II ) 

I II I 
I II I 
I ) I ) 

I II I 
I ) I I 
I II I 
I II I 
I II ) 

I II ) 

I II I 
I II I 
I II ) 

L J L J 
SET STATUS 

FLAGS TRIG DISP 
ON OFF 

0 0 [Ja DEG Gil FIX iii 
1 0 ~ GRAD 0 SCI 0 
2 0 ~ RAD 0 ENG 0 
3 0 Iil 

n __ 2_ 
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STEP 

8fil 
e82 
B8? 
BB4 
885 
8f16 
887 
888 
889 
818 
1111 
812 
813 
814 
815 
816 
817 
818 
819 
828 
821 
822 
823 
824 
025 
€I26 
827 
828 
829 
83fl 
831 
1132 
033 
834 
835 
836 
837 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
848 
849 
8S0 
851 

06.64481 

80 

A 

KEY ENTRY 

.nBLA 
STa7 
ffL2 

+ 
RCLl 
XtY 

f:[L@ 
-

CHS 
lei( 

ST06 
R/S 

7 
6 
8 

PTN 
.tLBLB 

:x:.>8? 
!;TO 1 

CHS . 
3 
€I 
4 
8 

x 
*LBU 

1 

2 
4 
1 

CHS 
EEN 

4 
CHS 

x 
eX 

7 
6 
8 
. 
9 
3 
8 

x 
BTOS 

RTN 
R/S 

1 723.315( 

81 

IB 

KEY CODE 

21 11 
35 87 
36 82 

-55 
36 81 

-41 
-24 

36 08 
-45 
-22 

16 33 
35 86 

51 
87 
86 
80 
2" - "t 

24 
21 12 
16-44 
22 81 

2~' - .:. 
-62 
83 
8B 
84 
88 

-35 
21 01 

81 
-62 
8~' .:. 
84 
81 

-22 
-23 
84 
2~' - .:. 

-35 
33 
87 
86 
8f1 

-62 
89 
83 
88 

-35 
35 85 

24 
51 

2225.699 

82 

97lJrc)~ram I~is'in~ I 
COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

I 
I 

1--- -T(OC) -+ (7) REGISTER CONTENTS _ 
~ I I 

6. 64481888fJ fJ 
723.3158808 1 
225.6998888 2 
42.881308888 3 
1.458€t88888 4 
6.888888688 5 
8.888088888 6 

p -+ (0) fl. 8€t88B8888 7 
V 8.808888888 8 

Display mm Hg 8.888888888 9 
" 

Display atm. 

080 

Alt. in meters now 

090 

100 

p -+ 
A (5) 

110 

REGISTERS 
3 42.08 

4 
1.45 5 6 7 8 9 

83 84 85 86 87 88 89 

lC 0 E J 



Program Deserip'ion I 
Program Title Anesthesia: Vapor Pressure of Trichloroethylene 

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

Address 

City 

2045 Oak Street #3 
San Franci sco 

Program Description, Equations, Variables 

State California Zip Code 94117 

The vapor pressur~of trichloroethylene can be described by an Antoine Equation: 

1198.477 log P (mm Hg) = 6.83694 - T{°C) + 276.436 

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): 

-4 ( P
A 

= 760.938 . e -1.241 x 10 alt. in meters) 

Gibbs - corrected Pv is: 

Pv(corrected) 
spec. grow .1000 A - 760 /mol. weight (P ) 1 

= exp {Uk}. 6.236 x 10q + In (Pv) 

" 

Operating Limits and Warnings 

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 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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Sketch(es) 

Sample Problem(s) 

1. T = BO°C, find Py 
2. T = 40°C, find Py 
3. Given Altitude = 4500 ft., find PA 
4. Given Altitude = 1000 m, find PA 
5. Calculate Pv corr. & % corr. for 35°C & 2500 feet Altitude. 

Solution(5) 

1. BO[A] ---------> 622.2B mm Hg, [R/S] ----------------> 0.B2 Atm., Pv 
2. 40[A] ---------> 145.66 mm Hg. [R/S] ----------------> 0.19 Atm., Pv 
3. 4500[CHS] [B]--> 641.B4 mm Hg, PA 
4. 1000[B] -------> 672.13 mm Hg, PA 
5, 35[A] 2500[CHS] [B] [C] -----------> 117.60 mm Hg, Pv corr. 

[R/S] -----------> 3.171743266-05, % corr. 

Reference (5) 
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VAPOR PRESSURE OF TRICHLOROETHYLENE 

Enter PA 
Pv Alt PA 

INPUT KEYS 
OUTPUT 

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS 

1. Load side 1 of card to store constants for C][- ~ 

luse with "(oDDer Kpttlp Anpc:thpc::i;:! Re>n ,,::.r;nn" c=J[ I 
program if desired 

-,OJ [-- J I I 
CJCJ 

2 Use "Cnnnpr Kpttlp Anpc:thpc:i;:!" "'e>n ,'::.·Hnn r ____ ~] [~~J 
program as desired 

." r ~ J [ -l 
OR r- _] [ J 

1 ' I n~rl drlpc: 1 ~nrl ? [ __ J [ I 
[ II J 

2' Inout temo & calculate vaDor DrpC:<:Ilrp T,oC [ A J [ ___ -I Pv , (1TI11 Hg 
Optional: Convert Pv to Atm. lRls Il J P (Ll+m , 

[ I r -] , 
3' Do either: l -][ - I 

a) Input altitude (meters +, or feet-) m, or ft- I B I [ I PA . (mm Ha 
b) Input Atm. pressure from Barometer PA mm Ha [ f J [s 1 PLl (mm !-In 

r - J [ _ 1 
.., 

4' Calculate Gibbs - correct P I C I [ ] P" (r:nrr _ ) 
[ ~_l[ ___ J 

- .. 
5' Calculate % correction [R/s-l [-l % corr. 

[ ][ --- J 
[ -l[ --- -I 

l - J [ I 
l --

J [ J 

I Jl] 
l J L __ J 
[ _ J [ 

--1 
~OTE: When preparing recorded magnetic card fr m program [ Jl _I 

register listings on followinq oaqes oer orm L -I [ J 
thp fnllwni no c:tpnc:· [_~ ___ l L ] 

l. Load reqisters 0 thru 4 with r:nnc:t~ntc: c:hnw I -][ - _I 

[ I [ I 
2. With calculator in "Run" mode press "Write ata" [ I L J 

kev Po Dass side 1 or hl~nk r:~rrl thrll r;:!rrt [ -] [ __ J 
reader. I If l 

SET STATUS 

3. Record ·program on side 2 of card in usual m nner. FLAGS TRIG DISP 
ON OFF 

0 0 I)Q DEG ij FIX IKl 
1 0 ~ GRAD 0 SCI 0 
2 0 ~ RAD 0 EN~O 
3 0 1211 

n __ 



58 
97 I)rc)~ram IJs.in~ I 

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

et81 tLBLA 21 11 
T(°e) (7) 857 -24 

002 STO? 35 Cd? -+ 858 EEX -23 
08.3 RCL2 36 82 859 3 83 
884 + -55 B6e -24 
885 F:CLl 36 81 IV' bl F:CL5 36 85 
886 x;\"· -41 862 7 87 I 

887 - -24 863 6 86 
888 RCU~ 36 88 864 8 88 
8B9 - -45 865 - -45 
ell 8 CHS -22 866 x -35 
811 Ufo( 16 33 Pv -+ (6) 86? RCLf" 36 8? 
812 ST06 35 86 86B 2 82 
813 F:.-'S 51 Display (mm Hg) 869 "' 8? .. 
814 7 8"' 870 3 83 I .. 
815 6 86 871 . -62 
816 0 88 872 1 81 
817 - -24 873 5 85 
B18 RTN 24 Display (Atm) 074 + -55 
819 nBLB 21 12 075 -24 
82f1 X)8? 16-44 876 6 86 
8r 

.. ,cr GTOI 22 81 877 . -62 
822 CHS -22 878 2 82 
823 · 6 r

• - &. 87q ,_" 3 83 
824 3 83 888 6 86 
825 8 88 881 EEX -23 
£126 4 84 882 4 84 
827 8 88 883 - -24 
828 x -35 Alt. in meters now 884 RCL6 36 86 
829 tLBLi 21 81 885 LN 32 
8313 1 81 886 + -55 
831 · -62 88? e A 33 

(corr. ) 832 2 82 888 R/S 51 Display Pv 
83.3 4 84 889 RCL6 36 86 
834 1 81 89@ .:~CH 16 55 Display % b, 

835 CHS -22 891 PIN 24 
836 EEX -23 84 ::' J~ 

(····8 51 
83? 4 84 
838 CHS -22 
839 x -35 
84@ eX 33 
841 7 87 I 

842 6 86 
843 9 88 RFGISTFR r.oNTFNTS 
844 · -62 
845 9 89 6.f369400e0 0 
846 oj 83 1198.4??8ee 1 
84? 8 88 216.4368888 2 
848 x -35 131.40£188&8 3 
849 ST05 35 85 PA -+ (5) 1.468&89@88 4 
85@ RTN 24 0.@ete@88880 5 
851 tLBLb 21 16 12 [1. 088888888 6 
852 5T05 35 85 PA -+ (5) [j. €t8e888888 7 
853 RTN 24 0.8138888888 8 
854 *LBLC 21 13 e.888M8888 9 
855 RCU 36 83 
856 RCL4 36 84 I 

REGISTERS 

0 1 2 3 4 5 PA 
6 P 7T(°e) 

8 9 

6.83694 1198.477 216.436 131.4 1. 46 V 
50 51 52 53 54 55 56 57 58 59 

A IB Ie D IE II 



Program Deseripfion I 
Program Title 67 - ANESTHESIA: VAPOR PRESSURE OF ETHYL CHLORIDE 

Contributor's Name 

Address 

City 

Richard C. Rodgers, M. D. 

2045 Oar St., Apt. 3 

San Francisco State CA Zip Code 94117 

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

described by an antoine equation: 

1296.620 
loglO PCmm Hg) 7.39046 - TCOC) + 269.157 

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

as: 

PA(mm Hg) = 760.938 • 
-1.24 x lO-4 Calt • in meter) 

e 

The Gibbs-corrected Pv value is: 

Pv C corrected ) exp 
{

mol wt. (P A - 760) 
sp. grav • 1000 

Operating Limits and Warnings Antoine constants were fit to data from 12.3 to l87.2°C, and 

calculated values deviate from data by < 3.0%. This is an unusually large error 

59 

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. 

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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Sketch(es) 

Sample Problem(s) 

1) T 15°C, find Pv 

2) T = -10°C, find Pv 
3) Given altitude 4500 ft., find PA 
4) Given altitude 1000 M., find PA 
5) Calculate Pv corr for 10°C and 2500 feet altitude. 

Solution(s) 1) ISlA] -+ 836.44 mm/Hg, IRiS] -+ 1.10 Atm., Pv 
2) 10ICHS]IA] -+ 310.04 mm Hg IRiS] -+ 0.41 Atm., Pv 
3) 4500ICHSJIB] -+ 641.84 mm Hg, PA 
4) 1000IB] -+ 672.13 mm Hg, PA 
5) IOTA] 2500ICHS]IB]IC] -+ 695.68 mm Hg, Pv corr. IRiS] -+ 2.695202564-05, 

% corr, 

Reference(s) 1) Rodgers, R. C. and G. E. Hill, in prep. (1976) 

2) ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner, Ciba -

Geigy, Basle (1972), Page 252 
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VAPOR PRESSURE OF ETHYL CHLORIDE 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load Side 1 of card to store constants for use CJ i-----=:J 
with "copper kettle anesthesia regulation" l=:J L I 
program if desired. [-~--] I 

- I 
2 Use "copper kettle anesthesia regulation" c=J [==-J 

program as desired. I I [-- I 

or I I' I 
l' Load Sides 1 & 2 I II I 
2' Input temp. & calculate vapor pressure T, °c IA I r I Py, (rom H~ ) 

Optional: Convert PJl to Atm. IRIS I I I Pv , (Atm. 

3' Do either: [ II I 

A. Input altitude (meters +. or feet-) m, or Ft- I B I I I PA (mm Hg 
B. Input atm. pressure from barometer PA' mm Hg I f I r B I PA (rom Hg 

4' Calculate Gibbs - corrected Pv I _~_II I Pv (corr. 

5' Calculate % correction IR/S I [ I % corr. 

I II I 
I II I , 

II I 

I II I 
I II I 

I II I 
I II I 
I I I I 

NOTE: When preparing recorded magnetic card I II I 
from program and register listings on I II I 
following pages, perform the following I II I 
steps: I II I 

1 Load Registers 0 through 4 with constants I II I 
shown. I II I 

2 With calculator in "run" mode press "write I II I 
data" key and pass Side 1 of blank card I " I 
through card reader. I II I 

3 Record program on Side 2 of card in usual I II I 
manner. I II I 

I II I 
SET STATUS 

FLAGS TRIG DISP 
ON OFF 

0 0 51! DEG ~ FIX lKI 
1 0 ~ GRAD 0 SCI 0 
2 0 Iil RAD 0 ENG 0 
3 o ~ n __ 2_ 
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STEP KEY ENTRY 

. '-r('gram '~is'ing I 
KEY CODE 97 COMMENTS STEP KEY ENTRY KEY CODE 

0€tl *L8LA 21 11 857 -24 
8B2 ST07 35 87 858 EEX -23 
883 RCL2 36 82 T(OC) -+ (7) 859 3 83 
884 + -55 860 - -24 
885 RCL1 36 81 861 RCL5 36 85 
886 g;'y' -41 862 7 87 
887 -24 863 6 86 
888 RCL0 36 88 864 8 86 
889 - -45 865 - -45 
810 CHS· 2~' - .:. 866 x -35 
811 18X 16 33 867 RCL7 36 87 
812 ST06 35 86 Pv -+ (6) 868 2 82 
813 R/$ 51 869 7 87 
814 7 87 Display mm Hg 878 3 83 
815 6 86 871 . -62 
816 8 88 8",r, 

i'::' 1 81 
817 - -24 873 5 85 
818 RTN 24 Display Atm. 8?4 + -55 
819 *LBLB 21 12 075 -24 
820 X.>0? 16-44 876 6 86 
821 GTOl 22 81 8"'"' ,. i . 6r, - .:. 

822 CHS 2r, - .:. 878 r, 
.:. 82 

823 · 6r, - .::. 879 3 83 
824 3 83 880 6 86 
825 8 88 8B1 EEX -23 
826 4 84 882 4 84 
8r

'7 .:., 8 88 883 - -24 
828 x -35 884 RCL6 36 86 
829 *LBL1 21 81 885 LN 32 
830 1 81 Alt. in meters now 886 + -55 
fBl · 6r, - .:. 88? eX 33 
832 ') 

'- 82 888 R .'C-
.' oJ 51 

833 4 84 889 RCL6 36 86 
834 1 81 898 ;~CH 16 55 
835 CHS 2"'1 - .:. 891 RTN 24 
836 EEX -23 BQ::' J~ R/$ 51 
837 4 84 
838 CHS -22 
839 x -35 REGISTER CONTENTS 
848 eX 33 
841 ? 87 
842 6 86 7. 39f1468f1f1f1 €I 

1269.628888 1 843 [1 88 269.1578888 r, 

844 -62 .:. 

· 64. 5288888f1 3 
845 9 89 0.921888888 4 
846 3 83 &.080888888 5 
847 8 88 8.&88088888 6 
848 x -35 0.088888888 7 849 ST05 35 85 P -+ (5) 8.888888888 8 85& RTN 24 A &.888888888 9 
851 *LBLb 21 16 12 
852 ST05 35 85 
853 RTN 24 P

A 
-+ (5) 

854 *LBLC 21 13 110 

855 RCL3 36 83 
856 RCL4 3684-

REGISTERS 
1 2 3 4 5 6 7 

07.39046 1269.620 269.157 64.52 .921 PA Pv T (OC) 

50 51 52 83 54 55 56 57 

A IB Ie 0 E 

COMMENTS 

Display Pv (corr. ) 

Display % corr. 

I 

j 

8 9 

58 59 

J1 
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Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

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. Everyone 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 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

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 compl iment 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 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Coiumns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
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 I 

ANESTHESIA PARAMETERS II 

PULMONARY MEDICINE: RESPIRATORY SET UP AND 
DEADSPACE ADJUSTMENTS 

COPPER KETTLE ANESTHETIC REGULATION 

ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA 

VAPOR PRESSURE PROGRAM COMMENTS 

ANESTHESIA: VAPOR PRESSURE OF WATER 

ANESTHESIA: VAPOR PRESSURE OF HALOTHANE 

ANESTHESIA: VAPOR PRESSURE OF DIETHYL ETHER 

ANESTHESIA: VAPOR PRESSURE OF METHOXYFLURANE 

ANESTHESIA: VAPOR PRESSURE OF ENFLURANE 

ANESTHESIA: VAPOR PRESSURE OF FLUROXENE 

ANESTHESIA: VAPOR PRESSURE OF CYCLOPROPANE 

ANESTHESIA: VAPOR PRESSURE OF TRICHLORETHYLENE 

ANESTHESIA: VAPOR PRESSURE OF ETHYL CHLORIDE 

HEWLETT~PACKARD 
1000 N.E. Circle Blvd., Corvallis, OR 97330 

Reorder No. 00097·14019 Printed in U.S.A. 00097·90194 



 
 
 
 
 
 
 
 
 

Scan Copyright © 
The Museum of HP Calculators 

www.hpmuseum.org 
 

Original content used with permission. 
 

Thank you for supporting the Museum of HP 
Calculators by purchasing this Scan! 

 
Please to not make copies of this scan or 
make it available on file sharing services.


