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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for

the HP fully programmable calculator user. This service is designed to save you time and programming effort.

As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in

terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first

handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs

and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs

were accepted and made available. This overwhelming response indicated the value of the program library and a

Users’ Library was then established for the HP-67,97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed

to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting

in substantial savings for our valued HP-67/97 users.

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

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program

Description |l page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to

the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-

lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent

information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
‘“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and

Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program

was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97

keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but

some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,

several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s

Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your

program, review the status section and set the conditions as indicated before using or permanently re-

cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have

recorded the program. This simple step will protect the magnetic card and keep the program from being

inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Description, Equations, Variables .

Hc{yb, U—*uyw wnd age Cam (,LMX‘M.J Adn {MSLSL or wadue terwa. Fo CO'W?QM—(/O aveldango

eatumalid moo& UO‘Q-U’W—CJM MS/ZJ o 3/10-«79 (Mowcm filo7gw oU), _

é,u'»u e  Aodiuma /wl&o/o/wxwdc due hi meg fuia 20 well 04 vanded

solution a\Z/LWJ ) /QMQU&V( ond) admunio \[/uzt«au Adke i c&o/o(o/w&———

\ +€e A.W\é,z/u’ 4,~/4.At4k5 Ve (’ZA-W ond ot amice LaidApudabe, usuall Mcflu}fi})

{QJszw codeu (Hen ,50&7 Aunfare amea aud) parwal fLuid wirewenk (I:ioq%«,‘,éfl)

and) o 4 "’, ‘f‘éflu Me A.«.«Agmaj /L?«memem/ (,?S"OOM//W' zy‘) w-pUé,um A,u«té,gc,d

%:M%ATM&TQQLWo) blsod) UMQMJ&,,&;M&M_J%

pretrence o Jyoa calloulabed and odred s E Snder Het oud BV am LBLL.
For aquat cases, of A,/ no Ao boradery valve avoilalts , eudkaHet.audLBLD_

Whar .c«iws deliverad aouctudration Zxfim‘ bive, yaz o/ AvutiiaABLe willstane

v we fan ogent o uar . fead  @rfonmauess wire.owd,dhvend

flm/&u{; :j:;i E, tuleas w%m%#flc@u?wLwo

 

 

 

Operating Limits and Warnings - , oe

Une 24 hawun elack . Jf o patsut hao beee PO siuce 0400wuishadof0a00, and
Aunsing wo a¥ 0800, uar 4.0 4o enka boaliw T, - | .

I /ww.qulw.J écmow{/w: praeune a)t/vfl vé'za.« 760, adven [ MM/QMMfouae

Clindend: Aeecphlle loss aanimen aud deppoda ow fult Audnaton .Chusbivindraticia
@fim (U8B and ABL GBLD): when awovud 2goad 4o ABL s shed, HCTunlt be30%:

| Dewm P/w‘flm mweaoured /Qb‘u'ocfi&c'aaw] - alzjflw//u/oéuca w. alboamsn . flcé«{ RBC5 dor /Jf/‘%O‘?o
 
 

   ( )

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

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

Shhand s 685L, 1757 oge 41 enben dota

5 Singeny begrins ok 005, PRk NP0 aince widuglh . ol s sdadluiy defaait
egorawenk © WA o He aldtun at 101257 DY has recuced 700 wl /Vil«wu«owa(.b

_how 15 his h«’c(rc{t"cru 7

®Pbinds hewmakoenit o 45T . What <o acuf)M Rogs ? ’leuzu.'ms fflou&wm, heaatoenit is

fovnd to be 25% . H-‘Jmfluw (s 300&. Howo Uedirs wal. crf Faulcuo 2BC 4o hamse ?

.(\Acsc:w 1gu udicabes o FRrence bedween a(‘CC{-\“‘fl()(L loss and RBC + m’,fuse)

® A+ Ha lw»{amlu&, He vapsn pressure of WonderHave o 170, Diduowd 2500w, IaHly %w/lo.

What o delisened concambralion ? how Pow leckgue: Ay i 2000 Wl , keH jflm g0

B \whovewsws anbs adbudnis ba 12 &Ao‘u/ww How <o 0l MWW&% G—eg‘«u%?

 

Solution(s) @ «s [Db) > 1852 wl. AGL

D685t 1354 LPILa]  — ssse (a4, 25 ] — — 228 wl R8¢

9.5 (8] —> .99 TR m*? @ 2500t 1201 110lfel = 1.4 T
— 2 ‘Werr no»m(.‘.‘\ 20001t 80 (€] —> 1.2%

— -2z S4anhix defieit wl. -

e 202 SMS:CA-Q EFR @ 1 i?lb] —2 (92 /,ui'/m(u  |0 25 i?/sj — 228" waé(«c'u defiet — 0.01000 } sl

- — - 1358 Totud c/;flz‘u'/ — 23 JrOfs/M|k

| oo 147 — ~ 288 Rewaining deficd )
  
     

 

Reference(s) M&‘,’e, (Z‘JAMQ T [ubuopuuflé& f’fl.mo ‘f'&/flfh] - ASHA fifm[u flowtse - /1976 w

Lavosew N.w. ef. 0. A &osaal nowog for sodrn - M'A/-’LQPJIMSJI'QL - mdluced 1\7/%‘6»“:&14

~under  amesHlesia . Hues ¢ MJ S5t Sny-579, 1976 |

e mme M, dward Ti Fluid mplace mend i whinds ad elildren = APefieshe (ourse 1976

IWW«, 2\(1 3. flfcefiln“z- é(aoc{ ‘oss cowlflulufiai« —fe"soua./ Come(c‘afia:u.   J
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

@81 ¥iBie 1 ic 1l Store & convert 857 Z bz Campare dose with
gez  ST0C 33 13 patient data as8 Y7 16-35 constants to deter-
ae3 R -31 @523  GT0! 22 @1 mine proper con-
Ba4 Z b aéa CLX =51 centration
aas . -6 a6l 2 8z
8ée 2 gz acs I 83
a67 & aé BEZ  R=Y? 16-35
ees 9 g5 B64  ETOZ 22 8z
aag z -24 B6S EEX =23
eig  STOE 35 ic 86¢ 5 5
811 v -31 867 z -24
eiz 2 b B6E xiBLE Z1 e
813 . -6 869  DSFPS -63 85
814 I 5 87e FPRTX -14 Display concentra-
615 4 a4 871 DSFa -63 86 tion in percent.
8le X -3& 67z CLR =31
817  ET0Z 22 83 873  LSTX 16-63 Determine proper

g e G|owemeaa B0 SRR
28 R -31 876  PRTX -14
21  STCE 39 1z 77 SFC le-11
22 R4 -31 ar8 RTN 24
23 %LBL3 2l 83 879 xiEBELI 21 81
824  STOA 35 11 8se 1% 9
825 RCLC 36 13 B81  ETOé 22 Be
82¢ 1 bl Is the patient olde: 882 xLBLZ 21 8z
27 é bé than 10 years? 833 2 8z
28 XLYY 16-35 as4 -35
29 FRC Ie 44 Yes, eliminate 885 EEN -23
a3e 7 i addend. (wt. x 70) a8e 3 K
831 é ae 667 z -z
83z + -55 agg  EToe Z2 8k
833 RCLB & 12 889 RTH 24
834 ¥ -33 B98 xLEBLEB 21 1:
835  STCOE 39 15 851  HMS» le 36
835 RTH 24 a3z  ST08 35 @@
837 xLBLb 2! 16 ic 893 RCLB 36 12 Campute body surfacg
838 RCLC 36 13 as4 . -6Z area.
839 RCLE Je Ic Campute dose of sod. 89s 4 a4
a4 z -24 introprusside based 89¢ z az
841 2 bz on age/wt. 8s7 5 85
842 . -6& asa s 31
6842 & aé 8938 RCLA 36 11
844 g 63 188 . -6&
845 CHS -2 181 7 a7
846 X =35 182 g a:

848 r ar 184 yX 31
8439 4 a4 165 . -6
gsé g 8& 186 € a&
851 . -6 1e7 g aé
esz 7 a7 168 7 ér
853 X =33 189 1 81
854  FRTX -14 lie & 86
a9 RND it 24 111 4 a4
856 EE¥ -23 2 X -35

REGISTERS
0 gtart |' Vapor |2 3 4 5 6 7 8 9

time/dec Jpressure
SO hrs, |S! S2 S3 S4 S5 S6 S7 S8 S9

A . B__ . D I
Height (cm) Weight (bg) Age (yr ) BSA (MZ) EBV (ml) Used       
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5
STEP KEY ENTRY KEY CODE‘ COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

112 -35 168 - -43 Does pt. have less
114 DSP2 -63 &: 178 %<8  16-45  |than HCT 30% - jump
115 PRE7TH -14 171 ET04 22 84

116 DSPE 63 @d 172 RCLI 36 46 |pivide acceptable
117 S5TGD 35 14 173 : -24 red cell loss by HO

118 ! 81 |Normal EFR is 174 FRTA -14  lto find ABL
119 5 85 1500m1/m2/240 175 RTN 24
128 @ ae 176 *BL4 21 84 |agjust figure for

22 X -35 178 z 8z . s

123 2 8: 179 = _pq [|dSTiCIt
124 4 a4 186 PRTX -14

128 = -24 181 RTHN 24

126 FRTY -14 182 xLBLe 16 15

27 RCLE 36 88 183 STo1 35 81 |STOTe Vapor pressun
128 ® -35 184 R& -31

129 CHS -2 185 «xLBLE 2! 15 Calculate delivered

138  PRTX -14 186 RCLI 36 81 concentration
131 RCLDO 36 14 187 X -35

132 z e Surgical EFR is 188 oY -4]

132 5 85 |2500ml/m2/240 189 7 a7
134 a e 194 6 ée

135 é b 191 a aea

136 i -35 182  RCLI 36 41

137 Z a8s 182 - -45

138 d 4 194 X -35

139 < -24 195 < -24

148 PETE -14 186 EESN =23

141 SFPC 16-11 197 2 8s

147 K-S i 198 X -35

143 HMS+ 16 35 |pind duration of 199 DSPI 63 8l
144 RCLE 356 66 288 FPRTY -14

145 - g5 |SirIeTY o present 261 DSPE  -63 @6
146 X -35 282 SPC l16-11

147 FSE 16 51 Show deficit gener- 283 RTHN 24

148 . 43 ated since start of
148 ETH 24

15¢ WLELC 2113 |piooied toral defi
151 STCI 35 46 cf’cp ay to et

1;:: . ;;’. Mean arterial

154 : _zq  |pressure: 210
155 RCLI 36 4€ §xS%Di""—smias
156 + -35

57 RTHN 24

158 ¥LBLd 21 16 14
158 STOE 33 135 Store est. blood
168 R{ =31 vol. from labora-
161 »#LBLL £1 14 tory determination
162 g701 39 46

163 RCLE 36 15 Find est. red cell
164 X -35 mass 220

165 3 63

166 é 86
167 RCLE 36 15 Subtract est. red

168 w -35 cell mass @ HCT 30%
LABELS FLAGS SET STATUS

Store datal° BSA EFR [ M.A.P. [°A.B.L. 3 conc FLAGS TRIG DISP
a b 1 e d e & CONC, |1 ON OFF
ciff;?;’egjtj Pgs M I2BL BBV [*py supplisg o 0| DEG & FXx &
ubr. condCamparison écmparison éanpute EBY' Campute QZBC ; g g gESD S SEG 8

5 ®) |6 7 8 9 3 5 O o n 6          
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Program Title Anesrwesia Maeamerizes L

 
 

Contributor’s Name CHAGAES W. _5044/,\/6,5,2

  
 
 

 
 

Address 6vyY  Lowesomw DrRIVE . [

City "BrEmeko State (WA4 Zip Code $¢#'s/0
\_

( )

Program Description, Equations, Variables 3

THE flNfD/’Vf E qQuaTion 15 Loa,o P= 7+t ErC wreee H, B, axp C are consraxrs

roR £dcH AeenxT . Consmaanrs THAY RRE AVRILARE FOR VARIOUS AGEMNTS HAvE TBEEN

INCORPORATED . Hs 7TWHE USER F/NDS MORE FROM MWANUFACTURER OR LIZERATURE,

HE CAN RAdD 7HEM 70 THE DAVR BANKS AS FOLLows

Consranr A : Picce v KransrEnr £, of THE TRIR TO TZ3E OSED FoR THATAGEAN

(socn ne %, 67)

Cou,snv,vr B: Mounpiy By 100 , TAKE (MTEGER, AND STORE (a /?4

Consranr C: D/U/Df By (000, 7AKE FRACilon AND RADD 70 R

Examtb : (pusranrs ror Erwer Aec: [Heb. 20574 , B 799./95 , C < 220.0 — _4¢e#ows

THIS RUAE (UAS Fok4oWED 70 (ASERr UALUESa0 S, and) () RESPECTIVELY.

DVeED CONCENTIATION AND THBLE RRE TASED ON OUTPUT COMLENTRATION AND_TO7AL

FLOW , AND RRE H1&HLY RCCURNATE . !T (5 ACKNOWAEGEDTHAT DEKIVERY UrAACIeciF

OR OTHER SUCH SYSTEM Wikh RTER COMAEAN7ZRTION. VALUEs ARE FOR NON :KE&FI&I?#/-

ING SYSTEmM.

1T SomevmuesSurPRISES THE STUDENT70 DSCOUER THATTHEOurPor 0FGVAPORIZER

CAN TBE WORE THAN TWICE 1NPOT, RS W17k ETHER. pouvine D @ivES BASC DATRA .
 

Operating Limits and Warnings I

(DBAomETRIC PRESSORE USEd 13260. UsE ormeRwALUES ASNECESSARY(FoR HARENSOF

DIFFERENT PREVRItiNG PB. [oR (ABoRATORY ACCURACY, Rouriwe L8B4Emay e vsen

T0 Sroee ANDConverT ME Wi twe T- RESSTER [AFIER A HASBrea COmPurI=d

@ WHaEy A7ABE oF VAPog PRESSURES HAS BEEN GEMERRAVED, THETEmPERATVRE

URKUE N & REGISTIER Wlke HMAUE BEEN INCREMENTED [IND NEW OR EUIQUSVRLYL  kmusv‘ BE ENTERED FOR MNMEW CASE )

 

 
 ( )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)
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2 )
Sample Problem(s)... : - -

OThe TEMPERATURE of THE 0R. 15 G8.S'F . WhHar 15 Pvok Halothaue 7

@STARYING W /9%, wcREMENTS oF O.S°C , wwAT ACE 15 or cworororm’

QROTeEm® 15 Ri°% . HOwoTHANE 1§ BEMNG GIVEN 1N R KETTLE WITHA FLOW 0F PS5 wl Ditvenr

CFeow  4s  R.5 A, Wugo s DELIVERED  ConeENTRR TION OF RO THANE

 KerneFiow 15 REDUCED TO 2§ me ~ WHAT 15 NEW CONCENTRATION2

&WAke A 7038« FOR METHOXQFLURANESTQRTING U2 1TH KEFTLE FLow ok 2QulA~

 IMCREASme(NRO wil NCREMENTT ?musw Feow 158 2000 . |FaR 20°

@ lF FLow n7D kETTLE /s /SO me, WHAT (S QURANTIZY FAND CONCENTRRTION 0~ -

 _JATURATED V,APOP,) ( ST7ee meryo,yf-z.wz;a,vE)

Solution(s) . @ z1rRI — 21 °¢ , - 20

@ ¢85 [(f1[a] — “c 4gel — 24 — 0.03

4 [B] — 20.3 T - 253.2 — YO

—> 245 ¢ R 2500(t]8s[el—=> 1.6 D — o.ao:

@ 18[A1_ —a8 ¢ zs00[1) 25le]J=049 % (@ 150[d] = —>299 %

_2(1t] osUHle)—> w12 « (@ z20[A] — =20 15462w]

— 145.9 Pv SIB] ™ =20 .

- - 185 , - 22,72 B e

= ':L’ " | 2000 Tr] 20(1] 20l{Te T~ zooo

~ )
Reference(s) A ,

de \’l'oufi,TZ@o@n H: Uaror /P/wsscee “TABLES . HursiHASI0c0ay 3I4: SE9-70, (971

Nawkwnsd , m.&. ef.al: Esivmarion oFf AN EQUATION RENTING SATVRRTED VAPOR

PRESSVRE TO TEMPECRTVRE . IHNESTHES,0 LoaY 3T Y%y - 996, /1973

- )
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LABELS SET STATUS
B

Sro ee °c \Varoe Porsor Dewiv. conc. v Fo FLAGS TRIG
AlovverRT °F to bfl, ¢ c ,e d ON OFF

‘ QBLE TOBLE O DEG [

Rerear Py . 2 3 GRAD O
7

x]
x) RAD O

£ 
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COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

86! ¥Eia 21 16 1} 857 STOB 35 12
28z 3 83 Covverr °F 4 °¢ 858 Ri -31

paz z 8z 85¢  STOA 35 11

864 - -45 8sca 2y -4]

£8s 85 gel  sToc 35 13

86c X -35 B6Z  PRTX -14 DeinT Fo once ot fop of

ger g 85 863 2y -4 +odla

gas z -24 864  PRTS -14

885 xLELA 21 Svpes rEmP T 865 xLBLI 21 61

aie  STOE 35 @866  GSBC 23 13 |Go 4o compoTE DEWI.

811 TH 24 867  FPRTY -14  |cenc.

@12 ¥LELE 2112 Mnrome EQUATION 858 SPC 16-11

613 : 81 89  DSF! -63 81 Moausr DSPeRy AND

6i4 - -45 aze RCLE 36 13 PRINT RAMSWER

gis  STal 35 46 OSE (i) 4o extract 871  RCLE 36 12

gic RCLi 36 45 Coustomts 72 RCLA 35 11

817 INT 16 24 873 + -55

B1g EEX -3 874 STOA 35 11

816 2 @z 875 PRTN -14

gze z -24 87¢ 670! 2z 81
8r1 CHS -oz 77 xLBLC 21 13

622 RCLi 36 45 876 SF2 15 21 gz [e+ test-cleared Dog
823 FRC 16 44 879  GSBD 23 14 [fo redern f;.m\b
24 EEX -23 age R ~31  [oefere PUIMTYS

25 3 83 681 + =55 [By qowg ‘oD, actva |

82¢ X -35 88z LSTx 16-63 outpud can be added +o

27 RCLE 36 15 ags Rt 16-31 Fp Yor wmore accurate

26 PRTH -14 884 X -35 % couc .
az6 + -55 e8s XY -41

a3a z -29 a8c z -24

a3l Ay -41 887 1 a1

83z i G1 10 x valve 1« T wie 868  X>Y? 16-34 Is coucembatisn Russ
133 @ ga Pelmir RECALL OF 889 DSF2 -63 82 Heaw 19 7, dcspl..1 wore

834 + -55 !CD@P&SFONZM(G S-REG 9@ K -31 deciu..ql f-"&ces

835 §TOI 3i5 46 891 RTN 24

Azé CLE -51 892 xLBLD 21 14

837 RCL: 36 45 893 7 ar

aze + -55 894 & 86

839 1@* 16 33 895 b ga

g4g  STOD 35 14 896 X -35

a4} PRTY -1g 897 LSTY le-63

eqz2 SFC 1E-11 898 RCLLC 36 14

g43 RTH z 899 - -45

644 xLBLE 21 i6 IZ 1688 z -24

845 STOB 325 1 181 RCLD 36 14

a4c Ri -31 182 7 er

gs7 stoc 3513 N 3o Yor re-use 163 ] -62
848 xLEL® Zi aa igi 6 es

849  GSER 23 iz z -2

5 | 35 15 186 2% 16 23 82  |Flog 2 set’ .

oit RUE 36 12 187 RIN 24 [et bsfane prctig
852+ -55 188 PRTX 14 |Wo- priwt resolds
853 STOE 35 15 189 Ré -3i

854 RCLC 36 13 118  PRTX -14

@55 CT0e 22 ae 111 SPC ie-11

85¢ »LBLc 21 16 13 T 112 RTN 2%

0 1 2 3 4 5 6 7 8 9

949920. 220 116303. 2274|/31500.R30 |10?7974.22Z /33F9Y7.2/13p /105926 . 2/3

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

& 78574 6.9o32°% ?7.02%0% é,?‘{(,g ?2.08798 .92549¢

A FV B/A'CIZGMFA/r Aow C D l‘ E I

FLow THE L VaPoREEA a4 R, AA: sfffcno” ,w:.z:, VAPoR plessog; TEmr () USED     
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Program Desecription 1
 

 N

Program Title 67 - PULMONARY MEDICINE/RESPIRATOR SETUP, DEADSPACE

ADJUSTMENT

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

  
 
 

 

 

Address 2045 0Oak St. Aont. 3

City San Francisco State Calif. Zip Code 94117

>
/

- N

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

nomogram, using the following formula:
LOG WT (KG)+ C2)/100

V, alveolar minute volume = 10 1 ml/min., where

For Males: For Females:

C =124 FOR WT. < 8 KG C1 = 124 FOR WT < 8 KG

= 61 FOR WT, > 8 KG = 61 FOR WT > 8 KG BUT < 23 KG

= 442 FOR WT >23 KG

|
ACZ= 193 FOR WT. 8 KG C, = 193 FOR WT < 8 KG

= 249 FOR WI. > 8 KG 249 FOR WT > 8 KG BUT<23 KG

= 272 FOR WT > 23 KG

TV, = Alveolar tidal volume =-z$ ml, where r = breaths/minute

*TVbaS = Basal tidal volume = (TVA + B) where B = wt (1bs) if no tracheostomy

present, but = 1/2 wt. (1bs) if one is present.

Veorr = IV bas + (mechanical deadspace) + (mandatory ventilator deadspace) +

(tracheostomy deadspace, if one is present)

TV = Ventilator tidal volume = TV + A TV , where A= corrections, as
vent corr corr

follows:

A= sum of following Condition *NOTE: B8 = upper respiratory

1) .05 (T/°F)-99 If T(9=) > 99 deadspace, cc.

2 2.8 ¢ 105 (alt. in feet)

3) .10 If patient has slight muscular activity in daytime

4) .20 If metabolic acidosis is present, such as in

anesthesia

 

Operating Limits and Warnings TVi,q AND  ALL VALUES listed below it (see above)
are interpreted slightly differently than in the Radford paper, in that the 
 

 

 

 

correction for tracheostomy is applied at the level of TV,  rather than later, at

the level of TV . The following are the usual ranges of°r based on age.:

Infants 305 Nomogram may not be applied with confidence to patients

\ Children 18-30 with abnormal lung function or muscular activity. )
Adults 8-18 ~

-

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.     
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Program Deseription |
1

 
 

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

Address 2045 Oak St., Apt. 3

City San Francisco State CA Zip Code 94117

r

Program Title 67-Pulmonary Medicine/Respirator Setup, Deadspace W

\_ J
 

  

 
—

Program Description, Equations, Variables 11e program /RSO approximates the nomogram of
et. al, or deadspace required to normalize PCO2 when the patient has a

low PCOy (respiratory alkalosis) according to the following formula:

space] = —_— (Tvvent - mandatory deadspace-tracheostomy deadspaced
40 - a

anatomical deadspace)

Note that "mandatory deadspace'" is that deadspace which cannot be eliminated from

the ventilatory apparatus; if a tracheostomy is present, anatomical deadspace =
1/2 wt./1bs); otherwise, it equals wt./1lbs.).

a = 35 if pulmenary function normal; otherwise

o = (Pa1CO - P’ECO

assumed to“be 40,

) where P% co. = PCO2 in mixed expired gas. Normal PCO2 is

2 -2

This program part does not store the resulting mech,deadspace estimate for use by

the previously described program part.

 

Operating Limits and Warnings The original SUWA et al, paper assumed that anatomical

deadspace = 2/3 wt, (1b) when a tracheostomy was present. This program thus may

estimate slightly higher deadspace values when a trach.is present. The part of the

program described on page 1/6 may give slightly lower estimates of TV vent than

those in the original Radford paper.

T

 

   ( )

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

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

 

 

Sketch(es)

\ ' |
 

 
 

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

(coma), no aeidosis, sea level, body temp = 101°F, mandatory ventilator deadspace =

25 cc, added (mechanical) deadspace = 0, calculate Tvvent (Resp. rate = 15)

2) 1If same pt. has PCOZ = 25 later, how much deaospace should be added? Assume

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

 

1)0[A] 101[CHS][B]O[£][B]15[C]25[CHS][ENT + ]

170[cus]L£1[CIO[D][£]1[D] » 442 TV

402 TV

377 TVEZ:r'
292 TV, "

A
4377 VA

Solution(s)

vent

2) 442 [CHS][f]ID]

25 [E] - 142 deadspace
332 (TVVent -DS)   
 

 
 .
Reference(s) Based on 2 programs in HP-65 Library: (193, 194);

1) Radford, J. Appl. Physiol., 7-451 (1955)

2) Suwa et al., Anesthesiology, 29 = 1206 (1968).     
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User Instruetions 13

PULM, MEDICINE: VENTILATOR SETUP & DEADSPACE ADJUSTMENT

(1): M%%E?c’in . WT. TV,one  ABNORM. c

A RES. RATE__ MECH., D.S. NORM,

STEP INSTRUCTIONS DATAIUNITS KEYS DATAIUNITS
1 Enter sides 1 & 2 of Card [::::][;;:]

2 To calculate ventilatory tidal volume: [:::] E:Am_

1) Input sex (O=male; l=female) 0 or 1 LA|| 0 or 1

2) If & only if pt. has slight muscular [] []

function in daytime, enter '"0" 0 | £ || a| 0

3) If & only if pt. is in state ov metabolic [ , | [ "]

acidosis (as in anesthesia) enter "1" 1 | £ || a | 1

4) Input body temp (-°F or °C) -°For °c|l | B || | °F
5) Input altitude (m or -f) m or ~f | f || b ] f

6) Input respirations per minute n(resp/fii | ¢ || ! n

7) Input either: |, II l

a) (Tracheostomy + Mandatory ventilator Vent DS [ || |

deadspace) if tracheostomy present, or |CHS | [ENT ¢

b) (Ventilator mand deadsp,) if no trach &| Vent DS [ENT 4| | |

8) Input wt (Kg or - 15) Kg or =14 | £ || ¢ |

9) Input mechanical (added) deadspace cc | D || |
10) Calculate and display: | £ ]| a |

) TWeoane L
2) corr, l ' [ l

3) thaq l I l I

4) TVa [ | |

5) Va I
3 To estimate deadspace (mechanical) needed to | ] I l

raise PCO: to 40: | | |

1) Do steps 7, 8, 9 as above | || I

2) Input - (TVyept) i "(Tvvent) £ | al “Vyent

3) If pulmonary ftn normal, input PCO, [ | l

and calculate results : PCO) | E || | *

4) If pulm ftn is abnormal, input PCOjp | | |

followed by PECO) and calculate), PCO,PECOp | £ || e | *

I
*Results displayed as: l ]1 I

Deadspace (cc) flashing, followed by [TVyept— | || |

all deadspace values], followed by deadspace | | [ ]

in steady register. | ]l ]

o
| I
o
]      
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14
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

061 wlELE 1 @57 sLBLz 21 2
g1 x»LELA 21 1i i o -

gz STOl 35 46 g CHs -z
663 RTN 24 @5¢  §T04 35 @4
e cr i za B6o X -35
5 oD = 4 i

ouy e sl de L @61 STOC 35 13

= Tere g a1 md @63 R -31
ber oL el @64 %387 16-44
GES w=yo 16-33 @65 CT04 2z o4
5 oFa 16 21 BE BEE 2 6z

grg he dedl E 667  5T:4 35-24 @4
s ELE 21 1 868 Ri -31
o Y iees @65 xLBL4 21 B4
i eTOE o G 676  ABS 16 31
i enm e a7t 105 35 65
B16 _6Z @7z RTN 24
617 ; c @73 #LBLD 21 14
gis x _3¢ . 674 ETOD 35 14
616 2 P ers  RTN 24
T z 4z 676 *LBLd 21 16 14
a1+ == @77 X<@7  16-45
62 [HS 2z g GTOE 22 66
R -1 86 879 g a
o e 4Y age  RCLC 36 13
g5 ST01 35 61 gsl  xev?  16-3u
26 RIN 24 gs2 6702 22 82
827 #LELk 21 16 12 gz ET0:i  zc ;E
@z5  K<B7 16-45 884 *LEL@ €l o
8z ETO1 2z o1 883 6 o
636 -62 oéc ! _
631 3 63 8g7  STOA 35 11
63z o 8@ 058 £ o
633 5 5 BE: 4
@34 = -24 asa g a5

635 CHS az @s1  STOE 35 12

@3 #LBL1 21 Bl eaz  Cras 2z 4
837  CHS -2z 637 yLBLI -zl 8l
838 ST02 35 6C O < o
839 KTN 24 9:;4- 5:_; _4‘1’

@40 ¥LELC 21 13 Py e 16-3t
@41 ST03 35 63 =rooasl o7y
w4z RETN 24 Bse GT06 22 ad

= ’ - GG 3 .

843 *LBLc 21 16 13 83s ¥ gj
844 : -62 1aa 4 :
845 4 64 ; igi . 'gg

g < < L

Si? 3 2§ 183 STOA 35 11
@48 6 66 os < o
g5 N2y -41 . : o
@56  K<@? 16-45 © craE e
@51  ET0Z ez 8z 167 STUE 35 12
g5z STOC 35 13 lee  £T03 22 87
853 N2y 4] 1a9  ¥LELZ 21 @z

o T e 1ol
655 5T 35 64 iii : o
@56  GT03 22 @3 —=GISTERS

0 1 2 3R . ANATOMICAJs TRACH +|6 7 8 9

TV, ... Temp CF) Ale-(f) RZE‘; DEADSPACE| VENT. D. SP 'corr has TVa Va

SO S S2 S3 S4 S5 S6 S7 S8 S9

A B C D Mechanical Igex 0=Male

“1 ©2 NI (KG) Deadspace Temp. 1=Female      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

— 112 5TOA 35 1t 169 % 55
114 1 ai i7a + -55
115 g a5 171 SToe 35 @é
116 3 a3 172 ¥LELS 21 65
117 5TOE 35 1z 173 RCLe 36 a6
115 *LBL3 Z1 83 i74  PRTX -14
115  RCLC 36 13 175 RCLé 36 a6
126 LGE 16 32 176  PRTX -14
121 RCLA 36 11 177 RCL? 36 &7
12z X -35 178 FRTX -14
123 ECLE 36 1z | 179 RCLS 36 88
124 + -55 | 188  FRTX -14
125 EEX -23 181  RCLS 36 69
126 z 6z 182 PRTN -14
127 2 -24 182 k-5 51
125 1@* 16 33 164 ET05 22 @5
129 5709 35 as 165 xLBLé 2i 86
138 RCL3 36 @3 186 CHS -22
131 z -24 187  RCLD 36 14
132 sTO8 35 &5 185 - -45
132 RCL4 3¢ 84 189  RCL4 36 64
134 + -55 196 - -45
135 5707 35 67 191  RCLS 36 85
136  FCLS 36 85 19z - -45
137 + -55 183 SsTO8 35 @6
138  RCLD 36 14 194 RTN 24
135 + -55 195 «xLBLE 21 15
ide  STO8 35 66 18¢ 3 63
141  RCL2 36 6z 197 5 ']
142 4 84 198 ¥LBL7? 21 67
143 EEX -23 199  STOE 35 15
144 z ez 206 R -31
145 z -24 261 4 84
146 5708 35 @6 2az é@ 66
147 CLX -51 2@3 - -45
148 RIL1 36 81 204 CHS -22
14% 9 65 285 RCLE 36 15
156 g as 206 z -24
151 - -45 287 RCLS 36 66
152 x<@% 16-45 288 x -35
153 GT04 2z a4 269  FRTX -14
154 5 @5 21é8  RCLS 36 86
155 X -35 211 PRTX -14
156 §T+@ 35-55 @@ 212 Ri -31
157 xLEL4 21 64 213 FTN 24
15¢ CLX -51 214 xLELe 21 16 15
155 1 él Z15 N2y -4]
166 é G 216  ENT?t -2i
161 Fa> 16 23 @& 217 ENTt -21
162 S5T+4 35-55 8E 218 KT 16-31
163 z 8z 218 - -45
164 X -35 2z@ 4 84
165 Fi7 16 23 @1 221 é 6o
166 ST+@ 35-55 @6 222 - -45
167 CLX -51 223 CHS -2z

_16& RCLé 36 @6 224  GTO7 22 87
LABELS FLAGS SET STATUS

Aussp P usep [© usep [° vusep USED °  ysED FLAGS TRIG DISP
a b 1 N FUSED USED ¢ USED d  USED USED USED 0 OD 0 DEG EX B

¢ USED 1 USED 2 USED 3 USED USED 2 USED 1 0 K GRAD O scl O
5 6 7 8 2 0 K RAD O ENGOD

USED USED USED ====== == NoT USED |3 O ® n            
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Program Deseription 1
 

 ~

Program Title 67 - COPPER KETTLE ANESTHETIC REGULATION w

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

 

 

 

 

Address 2045 Oak St. # 3

City San Franciscc State Calif. Zip Code 94117

~

fi

T
r     
Program Description, Equations, Variables Given anesthetic circuit=

Where: Fp = Total gas flow to patient circuit
Fg = Flow out of vaporizer = Fy+F
FR = Flow into vaporizer (02+N20)A R
Fpo = Flow of anesthetic out of vaporizer -0
FR = Fr-Fy = remainder flow
Rpo = Remainder flow of oxygen )
RNy = Remainder flow of N20

Vo = Vaporizer flow of oxygen
VN = Vaporizer flow of N0

A = Anesthetic, by 7%, desired in final mixture of gases (F{) then, the value of

Fy required to provide A% of anesthetic is: Fy=(PA/PV) *+ Fp + (A/100) Where
PA = Atmospheric pressure
PV Partial pr. of anesthetic

Atmos. Pr.can be estimated by: PA = 760.938 -e

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

-4
-1.2421 x 10 , (meters altitude)

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

(gram molecular weight) * PA « (A/100)
(273.15 + °C) * 62,359

 Anesthetic liquid usage rate (min/ml)=(§Pe01flc gravity of liquid, gm/ml) - 1000

 

molecular WeygfigT (Pp 760L

Gibbs correction of Pv forPp is: '%Spe%ificgrav. r10027“A ln(Py)
PV (correction ) = exp Og) * 6.236x 10

Fg=FytFp = (ggigA) + Fy, So = FR=Fp - EgifA) . FV

Also: Py is calculated from the Antoine A equation as: log Py = A' —-——EE——-
where A' (not to be confused with A, above), B & C are constants for a TCKR)+C,
given anesthetic agent.

Operating Limits and Warnings: The maximal value of A attainable is: =

PV/ (P +Py). If this is exceeded by the operator, AMAX will be displayed,

flashing, when one attemps to compute Fy.

 

 

 

 

 

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

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

\_ _J/   
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Sketch(es)

\ .

 

 
 s

Sample Problem(s)

and C=213.063 j;at an altitude of 4500 feet, at 25°C, given Fy

Given the /Antoine constants for enflurane, or A=6,98840 B=1107.839,

3000 cc/min and A=3%

(for induction purposes), Mol wt. of enflurane 184,5, Spec. gravity = 1,52,

 

Solution(s) 6.9884[ENT + ]1107.839[ENT+ ] 213.063[A] 184.5[ENT +] 1,52[f][A]

4500[CHS][B] ~ 641.84 P, mm Hg
25[C] + 216.20 Py, mm Hg
3000[D] 3[f][D] - 267.19 Fy, cc/min,

[R/S] - 2642.81 FR cc/min:

[R/S] > 25.20 Amax %

[E] > 2.85 USE RATE, min/ml. [R/S] - 0,19 mg/ml

[f][E] » 216.20 Py corr., mm Hg. [R/S] > 7.710629327-05

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

of partial pressures!  
 

    \_( . . . .
Reference(s) 1) ic1entif1c Tables, Diem & Lent ger, Documenta Geigy, 7th Edition,

Basle (Switz.), 1972, page 252

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

. _  
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'8 User Instruetions

COPPER KETTLE ANESTHETIC REGULATION CARD 1/1

‘1 M.W. ¢+ SP.Gr. PA PV A% >~ FV, FR  Pycorr A% z}

% ALT T(°C) Fp »USE RATE

STEP INSTRUCTIONS DATAUNITS KEYS DATAURITS

1| If ntoine constants are to be entered L]

automatically from card, input side 1 of card L

of any of the specific agent cards L]

written by present author. Author [:::] [i J

2 Enter card (both sides) "copper Kettle" ]

3| If #1 not done, input A',B, & C. A’ [ENT 4| |

B EnT4| |
- C la |l ]

4| If #1 not done, input mol, wt. & specific M.W. lEnT 4 | |

gravity of volatile agent SP. GRAV. | £ ] | M. w

5 Do either: |A ’[ J

a. Input altitude in meters or -feet to | R

estimate atmospheric pr. Pp m, —-f | B|| | P, (mm Hg)

b. Input barometric P, mm Hg Py | £ | | P, (mm Hg)

6 Do either: ** [ | |

a. Unit T (°C) to calculate vapor pressure T(C®°) [ C J[ o ] Pv (mm Hg)

b. Input vapor pressure of anesthetic mm/Hg [ | |

directly. Pv £ |lc | Pv (mm Hg)

7 Input total flow to patient circuit Fe - [D ||7:” J Fe (cc/minf

8 Input A, 7% of anesthetic vapor desired in | | |

fina]l mixture, calculate FV (flow to vaporizer) A(Z) £ || I Fv (cc/min)

9 Display Fp (remainder flow)* R/S || | [FR (cc/minf

10 Calculate min/ml of LIQUID ANESTHETIC (USE [ Il]
RATE) |E |[ | |min/ml

11 To calculate time remaining, input ml. agent | J

left & press X (optional) ml [~§ l|[ ] min.

12 To calculate mg of anesth,vapor per ml final [fl ] [”Hfiw

gas mix: IR/S || | |mg/ml

13 To calculate Gibbs - corrected valve of py | ] |

for Py; | £ || E | Pv (corr.)

14 To calculate % CH from Pv (corr) to Py R/S || | |% corr.

15| May change data entered in any steps, and redq [ ] [ J

Steps 8-14 at will lr '|| |

*16 May display Ayay after Step 9 R/S || | Ayasc
¥x17 If PV 3-PA,(i'e" anesthetic is a gas at a [ I | I

given T) program will stop and flash Pp [ || |

L
L
]   
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STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 19
B RLELH 11t as;  1@x 16 33
goz T4z 35 8z c -~ (2) @58 #LBLe Z1 16 13
@3 Fi 31 853  RCLS 36 85
ga4  STOI 35 81 @éa YT 16-34 See if PV > PA
aes Fi -31 B> Q)L @61  GTOS 22 85
ags  STOE 35 6 @6: #LBL4 Z1 84
867 FTH 24 A' 7 (0) 863 FSE 16 51 Display flashing
@ag  ¥LELe Z1 16 i1 @64 ET04 22 64 "PA"
aps  STO4 35 64 . 865 *LELS z1 85
616 Ri -31 Spec, grav. (4] @66 NV -41
@ii  STGZ 35 63 @67 STO6 35 a6
@iz RTN 24 Mol. wt. ™ (3) BEE  FRTS -14 By > (6)
@13 *LELE 2112 @69  RTN 24
@14 s:@7 16-4- @78 ¥LELD 21 14
@15 6T 22 8! ari  STO7 35 &7
BlE  CHS -2z @72 RTN 24 FT - (7)
617 i -6Z 73 ®LBLd 21 16 14
a1z 3 63 @74  RCLé 36 86
B15 & G @75  RCLS 36 85
626 4 a4 @76  RCLE 36 86
821 & a5 877 + -55
@z X -35 878 z -24
@23  ¥LELI z1 81 @7%  EEX -23
az4 i Gi Alt. is now In BaG z 6z

5 . -6 meters agi X -35
aze z 6z gg2 N -41
az7 4 84 ag3 X Y? 16-34
azg i 61 ag4  ETOZ 22 8z
29 CHS -2k 885  EEX -23
@3 EEX -23 8geE z 8z
@31 4 G4 agy 2 -24
@32 CHE —zz ggg  STOS 35 89
@23 X -35 659  RCLS 36 @5 A/100) ~ (9)
@34 e 3z aga X -35
G35 7 &7 @31 RCLE 36 86
aze & & aaz 2 -24
a3y @ ae 893  RCL7 36 87
azg i -6Z #94 x -35
A7 G g @95  PRTX -14
@46 3 &3 #96  R-S i
@41 § & §97  RCLS 36 @5 iz ;“ Xs Ayax
G4z X -35 838  RCL6 36 @6
@43 FRTH -14 854 + -55
@44 %LELb Z1 16 iZ 166 RCLS 36 85
@45  STOS 35 &5 PA > (5) 161 z -24
@46 FTN z 16z X -35
847 ¥LELC 2113 163 RCLT 36 67
g4s  STOS 35 6& 0 184 - -45
649 RCLZ 36 B2 T (%)~ (®) 165  CHS Y
a5 + -55 166  PRTY -14
@51  FCLI 36 @i 187 RS 51 Fpin X
g52 K2y -41 165 R+ -31
53 z -4 185 FRTX -14
@54 RCL# 36 ae | 116 RTN 24 in X
@55 - -45 | 111 xLBLZ 21 &z Amax
@5¢  CHS -z J 117 X3 -4

REGISTERS

0 Al 1 B 2 C 3M0L ~WT 4 (S;EE‘C,T > PA ® Py ! FT ® T(°C) ° 'A/100

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

D E I

A 1K) W ¢
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 #LBL3 z1 &3 ~ .
114 FSE 16 51 Display flashing ;t-c.@ g"
115 6703 22 63 "Ayax" i < o
116 *LBLE 21 15 . : o
117 RCL3 36 63 177 EEX 53
118  RCLS 36 85 s . o
TR -35 e g4
126 RCLY 36 @ o rre el
121 x -35 A -
122 RCLE 36 @& i:; LA 3z
123 2 @z e ] T

124 ¢ 67 i;i FRTX 14il L ‘L 6 -1 .
1_;; 3 _g‘; 181 FE- 5: Display P, (corr.)

1.?:'?" 1 tf: 1_82 F’L:LE .:\6 a6

176 . p 162 %CH 16 55 % cha .
co ? - 164  FRTH -14 ° change trom
128 + -39 185 FTN 24 PY (corr) to PV
136 STOA 35 11 186 RsS <
131 z -24 C°K) »> (A) — & 0 i
132 6 ac

1332 z 6z
134 . -6Z 190

135 3 @3
136 S a5

137 g a5

138 s -24

38 STOEB 35 12

i4a Rgf? §§ ér W= (mg/ml) of
141 ¥ _35 vapor - (B)

142 EEX -23

143 3 83
144 X&Y -4] 200

145 z -24
146  FRCL4 36 @4
147 X -39

146  FRTY -14
145 k<8 51 Use Rate (min/nl)

156  RCLE 36 12
151 FRTX -14
152 RTN 24
153 ¥LELe 21 16 15
154 RCL3 36 83 270
155 RCL4 36 84
156 < -24

i57  EEX -23
158 3 83
159 2 -24
168 RCLS 36 65
161 7 87
162 & aé
163 @ 86
164 - -45 220

165 X -35
166  RCLA 36 11
167 z -24
168 & a6
— _ LABSLS et FLAGS SET STATUS

A Brc Pt} By Crco)py° F mg/ml | FLAGS TRIG DISP
"MW+ S.6.° Py [° Py ‘A >FyFsA, J°Py corrZ A c N ke = ex m

0 ' Used 2 Used |3 Used Used 1 O GRAD O scI O
eed 5 = 5 5 - > O ®| RAD O ENG O

3 O X n           
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Program Desecription 1
 

 ~

Program Title 67 — ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA 1

Contributor’s Name RiChard C. ROdQeI‘S. Mo D.

 
 

 

 

Address 2045 Oak St. #3

City San Francisco State Calif. Zip Code 94117

> J
-
Program Description, Equations, Variables The Mtoine equation uses the 3 constants A, B, & j

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

Log (Py) = A - %

This can be changed to:

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

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

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

the basis of such a multiple linear regression.

 

Operating Limits and Warnings

 

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

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

\__ _/    
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Program Deseription 11
 

 f
Sketch(es)

 
 

 

 

2) Given T = 17.3, estimate P

\_

a

Sample Problem(s)

1) T (°C) P,/mm 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

v from equation,

 

  
 

 

   
Solution(s) 1) 17.3[ENT +] 151.2[A] 28.3[ENT +] 250.1[A] 36.2[ENT +]

349.4[A] 42.4[ENT 4] 449,.5[A] 47.8[ENT 4] 551.2[A]

52.2[ENT +] 649.3[A] 56.4[ENT +] 752,9[A] > 7

[D] > 6.98840 A

[R/S] = 1107.839B

[R/S] » 213.063 C

2) 17.3[E] - 151.11 T(°C) approx.

.

Reference(s)
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      ANTOINE

T(°C)*P
5o v

  

    

VALUES  
T(°C)AP

s+ Y

   

 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

INSTRUCTIONS DATA/UNITS KEYS DATAUNITS
Enter Card both sides [:][

Initialize registers ][a 0.00

Input T(°C), then vapor pressure T(°C) ENT ||

(Py) and do sums = display "n", the [ -

running # of data points Py [A][] n

To correct errors, either: ]]

1) Enter erroneous T & Py and: T(°C) [ET\ITj [ AfiJ

or Py LB][]
2) Cancel out last data set summed: [iC ] [m ]

Calculate A, B, C of [7 ] [ 7J

Antoine equation: |o||| A

R/S||] |[B
R/SJL ] ¢

Test formula: Given T(°C), estimate L] -

Py T(°C) | E ]l | Py (est.)
Return to #2 if desired, or to steps 3-6. ]

L
L L
I
.
L]
I
I—
L]
I
[I ]
I
I—
L]
S
I
[ 1L ]
L
1]
I
I
I
I
1]
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STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS

881 #lEBLe i 16 1i @57 - -45
ez CLEG 16-33 @38 RCOLZ 36 82

gez ‘25 16-51 @59  RCLYS Jo 8%
gas  CLRG le-53 a6 kY -33

a6z ETH 24 g6l FCLe 3& @6
g@5  #LELA £i il 6z FRCLI 36 @l
wg7  [SFZ 63 & a6z X -33
aac LOG le 32 @64 - -45
ges  GSBEe £33 16 15 @65 ¥ -35

@i ET+1 35-55 41 @66 STOD 35 ji4
@11  ECLE 36 1 a67  EKCLE 36 a5

@1z -35 BeE  RCOLS 36 @5
g1z BT+ 35-55 é: @cs X -35

ais ‘CLA Jo 1i g6  RCLY 26 @4

a1 CLE Je 13 871 RCL& 36 86
ai1e X -33 biz B -33

@17 5T+3 35-55 82 873 - -4

B1& FRCLE Je 12 874 RCLZ 36 83

819  ECLA Je 11 7S RCLS Jo &5
Gz2d I+ G are X =35

621 RTN c4 877 RCL4 36 @4
azz  ¥LBLE £l 1z 7& ECL1 36 @i
az3 LGE ie 3& b7G X =35
624 xLELI £l 8l aga - -45
25 ESBe 23 1b 15 aci K -35

azeé  &£7-1 35-45 6l 8&:  STOE 35 15
8z7  RCLE Jo 1 a8z  RCLS 36 @5
28 X =33 ag4  ECLS 36 a%
azs  5T-2 35-4%5 6: gs X -35

@38  RCLA J& 11 a&t  FECL4 36 64
431  ECLC 36 13 a&7 KE a3
a3z X -33 ags - -45

833 £7-3 35-40 €3 @8%  ERCLS Jo 6%
834 FCLE 30 12 8%  RCL7 36 &7
@35  RLCLA Jo 11 891 -35

636 i- 16 56 8%z KCLe Jo 86
asr KTN 24 K KE 53
a2g  xLELC 21 13 @s4 - -45
835  RCLA 3o 11 95 X 35
B46  KCLE 36 12 #9¢  RLOLE 36 a§

641 &T01 2z 81 857 RCLS do 85
@4z xLELD Z1 14 s X -35

843  RCLZ Jo 83 @ss  RCL4 36 84

#44  RCLZ 36 6z 1aa  RCL6 36 86
845  RCLI 3o 81 141 X -35
@4¢ F&S 16-31 1@z - -45

@47  STO1 35 61 163 HE 53
a4t F+ -31 1684 - -45

B4s  STOZ 35 8z 165  RCLD 36 14

a5d ki =31 186 RCLE 36 15
@s1  STO2 35 &3 167 - -45
a5z ECLS Jo 85 1a& ¥ -41

833  RCLS 3o @89 165 = -24

604 X =33 114 CHS -2
835  ECL4 36 84 111 SToi 23 46
@ase Hhe 23 - 112 kRCL3 36 @3

REGISTERS

0 1 2 3 4 5 6 7 8 9
Ez z yz IX Z

) S1 S2 S3 S4 T x SSZXZ S6 Ty S7zy2 S8 5 XY SO 4

A o I
LST X LST y LST Z A B C      
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STEP  KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY KEY CODE COMMENTS

113 FCLS 3o 6% 168 = -24
114 X -33 178  FCLD 3o 14
115 ECL4 36 84 171 - -45

116  FCL1 36 4. 172 CHS £
117 X =33 173 1a+ le 33
11& - -43 174  DSFz -63 6z
112 RCLE 36 6& 175 ETN o4
12& FCLS 36 65 176 xLBLe 21 16 135
121 X -39 177 5TOB 39 1
2z KRCLY 36 84 178 Ay -41

122 ERlLe 36 éc 179 STOw 35 11
124 X -33 168 X =33
125 - -45 181 STOC 35 13
1ze  ECLI 36 4¢ 187 KTN <4
127 X =33 183 | al
128 + =35
23 KCLS 36 85
138  FCLEA 36 &%

131 X -33
132 ERCL4 3o 64

133 X< K
134 - -45 190
135 < -Z4
136 STOL 35 14

137 FKCL4 Jo 84
132 X -35

135  ERCLI 36 4¢&
146 CHS -

141 KCLE 3o be
142 X -33

142 + -35
144  K(CLI 3o @i 200
145 - -45
146 CHS -2

147 ECLS 36 85
14& < -24

14%  RCLD 3c 14
158 ECLI 36 46

151 X =35
152 CHS =22

[ &2 + -95

154 CHS - 210
155 STOE 35 14
15¢  FCLD 36 14

157 [OSFP& -63 85

15& K-S al
15¢  RCLE 36 15
166  DSF3 -63 83

161 kR-& a1
165 FECLI 36 4o

162 FTN 24
164 ¥LELE Z1 15 220
165  FKCLi 36 46
166 + =53

167 KCLE 36 15
16¢& HeY -41

LABELS FLAGS SET STATUS

A Used Used Used Used Used 0 FLAGS TRIG DISP

a b c
Used d Used 1 0 OS' OF DEG FIX

0 1 2 3 2 1 0 R GRAD O scl O

5 5 = 5 3 2 0 ® RAD O

[

ENG,O
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 Deseription 1
 

 r

Program Title 67 — ANESTHESIA: VAPOR PRESSURE OF WATER (RODGERS) T

Richard C. Rodgers, M. D.

2045 Oak Street, Apt. 3

Contributor’'s Name

 

 

 

 

Address

City San Francisco State CA Zip Code 94117

\_ J

( The vapor pressure of water can be expressed by an
Program Description, Equations, Variables

Antoine equation:

1716.984

T(°C) + 232.538

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

10810 P (mm Hg) = 8.04343 -

| " |

Pp (mm Hg) = 760.938 . o~-1.241x10

°

(alt. in meter)

The Gibbs - corrected PV value is:

mol. wt., (P

(corr.) = exp spec. 8rav. - 1000 A
(°K) * 6.236 x 104

 - 760)
PV + 1n (PV)

 

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

calculated valves deviate from the data by < 17%.

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

loaded on Side 1, Program on Side 2.

\. J
 

 

 

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

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

MATERIAL.

\. _J     
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Program Deseription 11
 

 

 
 

 

 

 

  
 

 

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

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

Geigy, Basle, 1972, page 252

 

Sketch(es)

\ _J

s )
Sample Problem(s)

1) T = 0°C, find Py

2) T = 80°C, Find PV

3) Altitude = 4500 feet, find PA

4) Altitude = 1000 meters, find PA

5) Calculate PV corr + 7 correction for 35°C and 2500 feet altitude.

Solution(s) 1) O[A] » 4.57 mm Hg, [R/S] -+ 0.01 Atm., PV

2) 80[A] - 354.61 mm Hg,

[R/S] > 0.47 Atm., Py

3) 4500[CHS][B] -~ 641,84 mm Hg, PA

4) 1000[B] - 672.13 mm Hg, Py

5) 35[A]2500[CHS][B][C] - 42.24 mm Hg, Py corr.

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

\__ J

-  
 

 



    

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  

 

 
 

  

 
 

SET STATUS

FLAGS TRIG DISP

ON OFF

o0 ®| DEG ® |FIX K
1 0O®| GRaD O |sc O
> O ® |RAD O |ENG O
3 0 & n—2       

Y °

User Instruetions 2

VAPOR PRESS ORE OF WATER

ENTER PA

PyCORR. %

STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS

1 Load side 1 of card to store constants for use [::::][;;:j

with "copper kettle anesthesia regulation" L

program if desired. L]

2 Use "copper kettle anesthesia'" regulation 00]

program as desired. ]

or I
1'| Load sides 1 & 2 [

2'| Input temp. & calculate vapor pressure T, °C A| ] Py, (mm Hg)

Optional: convert Py to Atm. [R/S || | Py, (Atm.)

3'"| Do either: [ || |

a. Input altitude (meters +, or feet-) m, or -F; | B || | Pp (mm Hg)

b. Input Atm. pressure from barometer Pp, mmHg [ f || B ] P, (mm Hg)

4'| Calculate Gibbs - corrected Py I*Q__II ] Py (corr.)

5'| Calculate %correction |R/S || | % corr.

I .
]
I .
]
IR
o

NOTE: When preparing recorded magnetic card [ ][ l

from program register listings on [ | |

following pages, perform the following I | |

steps: e
1 Load registers 0 through 4 with constants showp. | || |

2 With calculator in "run" mode, press '"write dafa" ‘ || ]

key & pass Side 1 of blank card through card [ | |

reader. | || |

3 Record program on Side 2 of card in usual mannpgr. | | |

| I
I
]
]
]
]
I
I
o
0]   
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

Ui ¥LELA 21 1i G557 = -24

ea:  S707 35 a7 o 55 EEx -23
iz gz ez tCCo T ) e i
agg + =393 GBSe = -24

o3 RCL1 36 bl @i RCLS 36 65
gec  i7Y -41 B> 5 i
ar = m2d 863 6 @6
86s  RCLA 36 66 0E4 i Ag
oz - 4 85 - -45
a1é CHS -2Z BEE X -35

ary 1e° 16 33 @7 RCLT 36 87
81z STUE 35 8¢ o Z z
@13 RS 51

|

By > (6) o : o
a1 : o7 #76 2 @3
@15 6 @6 | > _ ez
416 4 e o7z ! é1
brr % -24 @73 5 85
a1 RTN 2‘} Display atm, 74 + -93
619 ¥LELB 21 12 2 % Yy

821 6T01 2z 8i a7 _ I

o3 : ~6Z @7a 3 @3
624 3 63 age . BE
8z3 é b @81 EEX -23

az7 5 65 451 - >y
bzt x =39 @94 RCLE 36 86
az9 xLELI 2l ai @55 iN 3z

a3e 1 ai Alt.(in meters) now @&e + -55

931 ; ~6z gy e 33
@32 2 6z BeE RS 51
i3 4 o4 @gs  RCL6 36 @6 Display Py (corr.)

634 1 61 @ap  uCH 16 55
35 CHS -2z . - . . ]

a3é EEX -23 g;‘}: ;T? g'; Display 7 corr.

637 4 84 ——
@38 CHS -2z
@3¢ X -35
846 ex 33
641 7 a7
642 6 @6
a4z a ai REGISTER CONTENTS

644 . -6
845 9 85 5. @43430008 @
84¢ 3 83 1716.984068 1
847 & 66 237,5300006 2
@48 x -35 15. 62060008 3
@45 STOS 35 65 1. BARAABEEE 4
656 FTN 24 BPa” ) o, BEBEARAAE S
@51 ¥LELb 21 16 1Z @, AREAABERE 6
@52 ST05 35 85 ¢.a60060008 7
@53 RN 24 Py, > (5) é. 0aABERBEE 8
@54 ¥LELC 21 13 G, ADBAB0EEE 9
@55  RCL3 36 83
@5¢  RCL4 36 64

REGISTERS

0 1 2 3 4 5 6 7 o 8 9

04343 1716.984232,538 18,02 1,000 PA Py T(°C)
SO St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I       
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Program Deseription |
 
 ~
Program Titte 67 — ANESTHESIA: VAPOR PRESSURE OF HALOTHANE h

i d C. Rodgers, M. D.
Contributor's Name

~

Richar gers,

 
 

 

 

Address 2045 Oak Street, Apt. 3

City San Francisco State CA Zip Code 94117

~ )
-
Program Description, Equations, Variables The vapor pressure of halothane can be described by T

an Antoine equation:

1043.697log P (mm Hg) = 6.76799 -

"oy

18,762

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

4
PA (um Hg) = 760.938 e‘1'241 « 10 (alt. in meter)

The Gibbs - corrected Py value is:

 

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

(og)* 6.23 X 10%
 

 

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

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

loaded on Side 1, Program on Side 2.

 

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

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

\. _/   
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Program Deseription 11
 

 

 
 

 

 

 

  
 

 

   

N

Sketch(es)

q J
~

Sample Problem(s)

1) T = 50°C, find Py

2) T = 20°C

3) Given altitude = 4500 ft., find Pp

4) Given altitude = 1000 m., find Pp

5) Calculate Py corr & 7% corr for halothane at 35°C, 2500 ft.

Solution(s) 1) 50[A] > 754.05 mm Hg, [R/S] -+ 0.99 Atm. (PV)

2) 20[A] » 244.08 mm Hg, [R/S] ~ 0.32 Atm. (P,)

3) 4500[CHS][B] ~ 641.84 mm Hg (Pp)

4) 1000[B] - 672,13 mm Hg (Pp)

5) 35[A] 2500[CHS][B][C] - 443,58 mm Hg(Py corr)

[R/S] - 3.740016511 - 05% corr.

. J

r . . . )
Reference (s) ) Rodgers, R. C. & G, E Hill, in preparation (1976).

2) ICAO Std. atm. table, in SCIENTIFIC TABLES, Diem & Lentner, CIBA -,

Geigy, Basle (1972), page 252.

\ _/ 
 
 

 



 

   
  

  

   
       

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 

 
 

 

 

  

Y ®

User Instruetions .

VAPOR PRESSURE OF HALOTHANE

ENTER PA

ALT » P, Py corr.’

STEP INSTRUCTIONS DATAIUNITS KEYS DATAUNITS

1 Side 1 of card to store constants for use [:::] [;;:]

with "copper kettle anesthesia regulation" [::::][::::]

program if desired. [;:::][ o

2| Use "copper kettle anesthesia regulation" 0]

program as desired. [ ; ][Wv_vw

or I
1'l Load sides 1 & 2 [ Il

2'l Input temp. & calculate vapor pressure T, °C la || | Py, (mm<fig

Optional: Convert Py to Atm. [R/S || | Py, (Atm.)

3"l Do either: [ || |

a) Input altitude (meters +, or feet-) M, or-Ft [»B I[ l Py (mm Hg)

b) Input atm. pressure from barometer Pp, mmHg [ f I[ B ] P, (mm Hg)

4' Calculate Gibbs - corrected Py | c|| | |Py (corr.)

5' Calculate % correction IR/S || | |% corr.

e
I
]
]
I

NOTE: When preparing recorded magnetic | | | |

card from program register listings I l[ ]

on following pages perform the l ][ l

following steps: ! Il I

Load registers 0 through 4 with constants shoyn. | | |
With calculator in "run'" mode press 'write data" [ | |

key & pass side 1 of blank card through card [ || |

reader, [ Il l

3| Record program on Side 2 of card in usual | || |

manner. [ | |

L
T
.
]
| L |

SET STATU

FLAGS TRIG DISP

ON OFF
o O @ DEG & FIX X
10U GRAD O SCI O
2 0O ¥ RAD O ENG O

3 0 3 n       
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

i #LELA 21 11 — —
gez  ST07 35 @7 o Enx 24
@63 RCLZ 36 b2 . S - €

; . _cc T( C) -> (7) 835 ) 62

ool L ce -24
e  ECLI 36 @1 o e e
- Y 4 #61  RLLS 36 85
ac EEY -4 BEx - e

aar - e #63 6 86eec  RCle 36 66 >4 70
ges - —45 gy 0 -
@16 CHS -zE ” i} o
e1: 18 16 33 e 2

; - - - - FCLY ig1z ST06 35 @6 867  KLL/ 36 b7> TR ~ Py > (6) 13 2 6zB13 RS 51 P - o
ol . o. Display mm Hg &7e 3 635 6 6 : - o
aic @ T ol } bc
g17 = -z4 e :

, - . 473 S 15@1s RN 24 o, &
19 LBLE 21 1Z : >
oy - . Display (atm. 7S z -Z4@26 s2e7  16-44 splay (atm.) oo ] o

g21 GO 2z a1 oo e
6z:  CHS -2z G : o
823 : -6Z oo < o
o : ’ 856 é i
£ ‘ ae 681  EEX -23B¢ 4 64 s ; o
I % agz - —24
@z ¥LELI 21 @l oes RUs e
836 1 1 , - , 3<
-4 ey Alt. in meters now 85c + -5
o : - BEv e* 33
s o o68 RS 51 .
633 4 84 GES RCLE 36 GE Display Py(com.)
834 1 61 oo S e
835 CHS -2z g M & o Display % CHo7 v = @1 RN 24 spay 4 LH-836 EEX -z3 s R -
63'-‘ 4 94 L o - ot l wid 1

@3¢ CHS -ZE —
@38 x -3
g3 e 33
841 7 87
G4z & aé REGISTER COMMENTS

843 é bu €. FETESEEEE 6
844 . moc 1647, 637000 1
643 3 87 216, 2620060  F
846 3 8. 197, 4666668 3
847 & es 1. 860600666 4
g4 * "9 o, beeeaaaas S
45 ST05 39 @0 b, BEGAABAGE 6
@x¢ RIN < > b, BOGOBBEDD 7VB 2 e 1o Py (5)
831 ¥LBLk 21 16 iZ i, ABORBBEDE
3z ST0s 39 #5 6. 6006BBGEE S
@53 RTN 24
654 sLELC 2113 Fp ™ )
855 RCL3 35 62 : A :

@5  FCLY 36 @4 [ | |
REGISTERS

0 1 2 3 4 5 6 7 9

6.76799 1043.697|218.262 197.4 1.86 Pa Py T(°C)
SO St S2 S3 S4 S5 S6 S7 S8 S9

         
A B C D E I       
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f

Program Title 67 - Anesthesia: Vapor pressure of diethyl ether h

 
 

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

  
 
 

 

City San Francisco State CA Zip Code 94117

=
J

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

by an Antoine equation:

_ _ 1109.577log P (mm/Hg) = 7.02683

-

T/oty 533155

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

.~1.24 X 1074 (alt. in meters)Py (mm/Hg) = 760.938 °
The Gibbs - corrected P, value is:

fnol wt. (P

Py (corrected) = expdspec grav ® 1000 A
Z(’oK) - 6.236 X 104

- 760)

+ ,ln(Pv),

 

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

calculated values deviate from data by < .77%.

When preparing magnetic card; constants for storage in registers are loaded

on Side 1, Program on Side 2, 
 

 
 

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

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

_

r

Sample Problem(s)

1) T = 30°C, find Py

2) T = 10°C, find Py

3) Given altitude = 4500 ft. find Py

4) Given altitude = 1000 m, find Pp

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

Solution(s) 1) 30[A] - 646.24 mm Hg, [R/S] > 0.85 Atm., PV

2) 10[A] - 290.79 mm Hg,

[R/S] > 0.38 Atm., Py

3) 4500[CHS][B] - 641.84 mm Hg, Pp

4) 1000[B] - 672.13 mm Hg, Pp

5) 35[A] 2500[CHS][B][C] - 774,48 mmHg, Py corr.

[R/S] - 3.632113697-05, % corr.

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

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

Geigy, Basle (1972), page 252.

\_
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User Instruetions 7

VAPOR PRESSURE OF DIETHYL ETHER

ENTER P

ALT - PA Py corr.%

STEP INSTRUCTIONS DA}':?S,I.TS KEYS olei\T/SthuTTs

1 Side 1 of card to store constants for use [:::] [;;:]

with "copper kettle anesthesia regulation" I

program if desired. L;::J L,, ]

2 Use '"'copper kettle anesthesia regulation" 10]

program as desired. {7 7][q—_i]

or ]
1' Load sides 1 & 2 [ B ,VJ

2" Input temp. & calculate vapor pressure T, °C [7AJ[ I Py, (mm Hg)

Optional: Convert Py to Atm. [R/S ][W 7] PV’ (Atm.)

3'| Do either: | I | |

A) Input altitude (meters +, or feet~) m, or-Ft| i B )[ J | Pa (mm Hg

B) Input atm., pressure from barometer Py, nmHg [ £ || B | P, (mm Hg)

4'| Calculate gibbs - corrected Py lc| Py (=orr.)

5'| Calculate % correction IR/S | | ] % corr.

e
1]
L
I
I
I

NOTE: When preparing recorded magnetic card [ 77][ 7]

from program register listings on [ ] [ ]

following pages perform the following l 1 II I

steps: | B |
Load registers 0 through 4 with constants shoyn. [ 1 |

With calculator in "run'" mode press 'write data" [ ]I |

key and pass Side 1 of blank card through [ I[ 1

card reader. [ ‘[ l

3 Record program on Side 2 of card in usual manfer. | ]I ]

I I
]
]
I
L

SET STATUS

FLAGS TRIG DISP

ON OFF
0 0O & DEG FIX &
1 0 GRAD O SCl O
2 O RAD O ENGZD

3 O n        



 

Program Listing |
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STEPa1CLERTRY  KEY CODF COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS

@z STGT 35 &7 857 s K
@ez RcLz 36 ez

|

T(°C) > (7) 858 EEX ~£d
Bed + -55 632 3 b3
8es  RCLI 36 81 bey * <4

a7 : -24 a6z ; b7
@@z RCLE 36 @@ b63 6 do
AR - -45 @64 é a6

@@ CHS -2z b N -4
g11 e 16 33 | gég cCL 7 o
g1z STO6 35 @6 67 RCL7 36 87
TER 51 |Bv > (6) - o

i 7 =
BS 7 7

g:; ; 3;5 Display mm/tg az@ 3 €§

@16 g @@ a:l : -6L
@17 : -24 bz 1 8i
@15 RTN 24 b7s - g5
@15 xLBLE 21 12

|

Display Atm. g7 ¢ m93
azé K@% 16-44 7a s ~ed
gz1 G101 2z a1 bre 6 bo
@zz  CHS -22 s - —bs
823 . -62 678 < 6z
az4 3 3 ) 3 b3

625 @ 86 b5d & b6
826 4 B4 @61 EEX mes
6z7 8 86 bsz 4 g4
628 x -35 b : -ed
825 *LEL1 21 @1 684  RCLE 3€ do
a3a 1 al Alt. in meters now USS LN 3z

631 : -62 b&e ' ~9s
83z z 6z ger e 33
@33 4 f4 BEE RS 51 Display Py/corr.)

@34 1 6i @85  RCLG 36 96
135 “HE -pz asa %CH 16 35 i o
gaé 'é_g.\ _2‘3 o1 ETN 24 Disp. % corr.

@37 4 64 a5z K3 ol

@38 CHS -2z | |
839 X -35
8486 e* 33
84! Q ar REGISTER CONTENTS

04z 6 @6
843 o 66
@44 : -62
645 g 65 7.B26530068 &
@46 3 63 i189.577888 |
847 & Be £33.1558068 2
a4 -35 74. 1080888080 =

B4e  STOS 35 @5 4.720aaavBe 4

8se  RTN 24 P, > (5 5.06ABGARGE 5
651 xLELb Z1 16 iZ 6.800008608 &
@52 5705 35 85 6.860000060 7
@53 RTN 24 P > (5) 6.880000000 S
654 WLELC Z1 13 A | 6.8e0000008 9
855  KCL3 36 63
856 RCL4 36 &4 , 1 |

REGISTERS

0 1 2 3 4 5 6 7 8 9

7,02683 |1109.577| 233,155| 74.1 .72 P Py T(°C)
SO St S2 S3 S4 S5 S6 S7 S8 S9

         
A B C D E I      
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)

Program Title 67 - Anesthesia: Vapor pressure of

Methoxyflurane

Richard C. Rodgers, M. D.

2045 Oak Street, Apt. 3

Contributor’s Name

Address

City

.

San Francisco State CA Zip Code 94117

 

 

 J)
L

-
Program Description, Equations, Variables Lhe vapor pressure of methoxyflurane can be describe Q

.

by an Antoine equation:

1336.579log P (um Hg) = 7.08219 - $rsi2rim—ms

Atmospheric pressure for the &Gibbs-corrected calculation of Py may be euntered

directly or estimated as :4

P, = 760.938 e—1.24 x 10 (alt in meter)

The Gibbs-corrected Py value is:

mol, wt. p )

Py (corrected) = exp{speci gravity ° 1000 A + 1n (Pv)

(og) * 6.236 X 104

 

oOperating Limits and Warnings Antoine constants were fit to data from 6.27 »> 104.65°C, and

calculated values deviate from the data by < .02%,

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

loaded on Side 1, program on Side 2.

 

 
 

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

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

\_ _J    
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Sketch(es)

.

a )
Sample Problem(s)

1) T = 100°C, find Py

2) T=40°C, find Py
3) Given altitude = 4500 ft., find Py

4) Given altitude = 1000 m., find Pp

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

Solution(s) 1) 100[A] - 658.43 mm Hg, [R/S] > 0,87 Atm., PV

2) 4O0[A] > 64.46 mm Hg,

[R/S] +~ 0.08 Atm., Py

3) 4500[CHS][B] - 641.84 mm Hg, Pp

4) 1000 [B] + 672.13 mm Hg, P,
5) 35[A] 2500[CHS][B][C] - 50.49 mm Hg, PV corr,

R/S -+ 4.104123050-05 % corr.

. _J

(" ] . i W
Reference (s) 1) Rodgers, R. C. & G. E. Hill, in preparation (1976).

2) 1ICAO STD. Atm, Table SCIENTIFIC TABLES, Diem & Lentner, Ciba- Geigy,

Basle (1972) Page 252.

_ _J
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User Instructions “

VAPOR PRESSURE OF METHOXYFLURANE

ENTER P

STEP INSTRUCTIONS DA'T'}'SS,I.TS KEYS DI(\)TLZS:ITTS

1 Side 1 of card to store constants for use [::::]Lf:::]

with "copper kettle anesthesia regulation" LJr
program if desired. [:::]l, l

2 Use '"copper kettle anesthesia regulation" 10]

program as desired. [7,it1[fjj

or L]
1' Load Sides 1 & 2. | |

2'| Input temp. & calculate vapor pressure T, °C LAl ] Py, (mm Hg
Optional: Convert Py to Atm, [ r/s| ] P&, (Atm,)

3"l Do either: I”,fwll,, J
A, Input altitude (meters +, or feet-) m, or.Ft. s Il ] Py (mm Hg)
B. Input atm. pressure from barometer Pp, mm Hg [ 7fW][WWB ] |Pp (mm Hg)

I
4 Calculate gibbs - corrected Py ¢ |l ] Py (corr.)

5'| Calculate % correction | R/S || ] |% corr.

L
L]
L]
LI
I
N
I

NOTE: When preparing recorded magnetic [ II ]

card from program register listings | ,][ ';]

on following pages, perform the [ 7 Jl ,J

following steps: | :”][ 7J

1 Load registers 0 through 4 with constants [ 7 ][ I

shown: [” J[, }

2 With calculator in "run'" mode, press ''write L

data" key & pass Side 1 of blank card through N

card reader. l ][ l

3 Record program on Side 2 of card in usual l : }I, J

manner. 10

[ I ]
SET STATUS

FLAGS TRIG DISP
ON OFF

o O X DEG KX FIX X
1 0 K GRAD O SCI O
2 O RAD (O ENG O
3 0 g n_2       
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

gl  ¥LELA 21 1i ’ @s? - -24
gaz  5T07 35 &7 T(°C) » (7) @5 EEX -23
663 ROLZ 36 8z @53 3 X
B@4 + -55 BE6 : -24
ges  RCLI 36 i @61  RCLS 36 @5
gac  NIY -41 1% 7 a7
ae? : 24 863 € b6
6us  ROLA 36 86 B64 @ @6
Bes - -45 @ES - -45
g1é  CHS -zz 56 % -35
@11 16" 16 33 @67  RCLT 36 &7
@1z sToé 35 @€ Py > (6) 86 2 6z
@13 RS 51 Display (mm Hg) 663 7 o7
@14 7 a7 aré 3 @3
815 6 b6 @71 : -62
@1¢ @ 66 @7z 1 61
@17 z -24 @73 5 as
615 RTN 24 Display (atm.) @74 + -55
@15 #LELE i1 1z 75 z -4
6zé X287 16-44 67é 6 é6
621 GTO1 2z o1 érv 62
@z CHS -2z @78 z 8z
bz3 : -6& @7 3 83
824 3 83 BE6 6 @6
25 é @@ 6e1  EEX -&3

626 4 a4 B&z 4 4
Bz7 g Gé @g3 5 -24
B2s X -35 gg4  RCLE 36 @6
629 xLBLI Z1 81 Aly. in meters now BEs LK 3z

a3@ 1 1 aee + -55
83! . -6 aa7 e ¥ 33

B3z : bz BagE f5 al Display Py (corr.)

@33 3 &4 @65  RCLE 36 @6
634 1 @1 6%6  %CH 16 55

|

pisp. % &
KN CHS =2< 891 FETN 24
636 EEX -23 8sz RS 51
837 4 @4 -
635 LCHS -es 7L HEZ1SB68E @
635 X ~33 1336.5759006 |
b4t e* 33 213, 4506608 2
f41 . a7 1€5. 6600066 3
b4z & bo 1.426806000 4
@43 @ b 0. BAEABABEE 5
@44 - bz @, 0B600006E 6
845 g b5 . 000000006 7
b46 g b3 8.a006000000 &
847 & és é.000606068 O
648 X -35
@45 STOS 35 &5 P, > (5)
656  RTN 24
@51 #LELb Z1 16 1Z
§52 5105 35 &5 P, > (5)
853  KTN 24 —
@54 *LELC 21 13
655 RCL3 36 63
as5¢ RCL4 36 0-14 SEGISTERS

7 9

° 7.08219|'1336.579 [ 213,480 |° 165.0 || 1.42 | Py ° Py T(°C)
) S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I      
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Program Title ANESTHESTA: VAPOR PRESSURE OF ENFLURANE

 
 

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

 
 
 

 
 

Address 2045 Oak Str., Apt. 3

City San Francisco State CA Zip Code 94117

~
/

- N
Program Description, Equations, Variables The vapor pressure of enflurane can be described by

an Antoine equation:

1107.839log P (mm Hg) = 6.98840 - oy7737063

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):

A _
P, - 760.938 - e-—l.24 x 10 (meters altitude)

Gibbs correction of Py for PA =

mol. weight

Py (corrected) = exp spec - grav * 1000

©x) ° 6.236 * 10%
A — 760) 4 10 (oy)

 

Operating Limits and Warnings NO warranty of accuracy can be made for temps outside the

above range.

When preparing recorded magnetic card; constants for storage in registers are loadeq

on Side 1, Program on Side 2.

 

 
 

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

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

\_ _J    
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Sketch(es)

.
 

 

 —

Sample Problem(s) 1)

2)

3)

4)

5)

T

T

50°C, find P

20°C, find P

v

v
4500 ft., find P,

1000 m, find Py
Calculate PV,gy, for 35°C & 2500 feet altitude.

Given altitude

Given altitude

 

  
 

 

    
Solution(s) 1) SO[A] -+ 598,54 mmHg , [R/S] > 0.79 Atm,, PV

2) 20[A] - 171.80 mm Hg

[R/S] - 0.23 Atm,, Py

3) 4500[CHS][B] - 641.84 mm Hg, Py

4) 1000[B] - 672.13 mm Hg, Py

5) 35[A] 2500[CHS][B][C] - 333.00 mm Hg, PVcorr

[R/S] > 4.285311567-05, % corr.

. J

Reference(s)

\_ _J
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User Instruetions 45

VAPOR PRESSURE OF ENFLURANE

ENTER PA

ALT > Pp_ Pycorr.%

STEP INSTRUCTIONS DA’II’T:S;ITS KEYS Dl?lesleTS

1 Side 1 of card to store constants for use 0]

with "copper kettle anesthesia regulation" 0

program if desired. L_;:][ |

]
2 Use "copper kettle anesthesia regulation" ] |

program as desired. | J[ 7 7|

or I
1'| Load Sides 1 & 2 | | | |

L
2" Input temp. & calculate vapor pressure T, °C | A || | Py, (mm Hg)

Optional: Convert Py to Atm. |R/S || | Py, (Atm.)

]
3'| Do either: | |

A) Input altitude (meters +, or feet-) m, or Ft- | B || | P, (mm Hg)

B) Input atm. pressure from barometer Pp, mm Hg | £ || B | P, (mm Hg)

I
4'| Calculate Gibbs ~ corrected Py ¢ || | Py (corr)

I
5'| Calculate % correction IR/S || | F corr.

o
]
D .
o
I .
I

NOTE: When preparing recorded magnetic card [ ][ ]

from program register listings on | )[ ]

following pages, perform the following l ][ ]

steps: [ || |

1 Load registers 0 through 4 with constants | | |

shown. | Il |

2 With calculator in 'run'" mode press "write , || |

data" key and pass Side 1 of blank card throupgh l | | |

card reader. l | |

3 Record program on Side 2 of card in usual SET STATUS

manner.
FLAGS TRIG DISP
ON OFF

o O ® DEG ® FIX g
1 0 X GRAD O SCI O
2 0O RAD (O ENG O

3 0 K n_2      
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STEP KEY ENTRY KEY CODE - COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@il FLELFA £1 11 ' £z -z4
gez  STO7 35 &7 T(°C) = (1) Ssg EEX -23
gez  RCLZ 36 @& @55 3 63
aa4 + -55 GG 2 -24
ees  RCLI Je &1 @61  RCLS 36 @5
@G 2y -41 H6: 7 a7
aar: : K 863 & a6
@83 RCLE 36 @6 864 @ a6
aes - -45 HES - -45
a1é CHS =& 666 X -33
@11 16% 16 33 @67 RCLT 36 &7
@1z 5706 35 &6 Py - (6) UGE z 3z
a13 Es& al @55 7 ar
614 v a7 Display (mm Hg) a7 3 83

@15 & bé ari . -6
816 é ad a7z i a1
817 = -24 @73 5 @s
@18 RIN 24 674 + -55
@15 x%LELE 2l i Display (atm.) H7rE z -24

826 K87 16-44 67e & 86
gzi  ET01 zZ 8l 477 ) -6Z
@zz  CHS -z G678 2 Gz
Be3 . -bc @rs 3 a3

624 3 b3 @@ 6 @6
@z3 é o @8t EEX -23
bze 4 b4 o8&z 4 @4
27 & a& e e = -Z4

8ze X -39 @64  RCLE 36 86
6:9 xLEBELI £l 6: a&85s LK 3z

a3e 1 a1 Alt. in meters now. ase + -3
a3l . -62 a&7 e 33

83z 2 8z : ReS 51 .
3z 4 4 ote Rile 36 e Display Py (corr.)
634 1 81 q@ %CH 16 55 .
835  CHS wy 391 “ 25 Disp. % A
a3c EEX =£3 aaz RS 51
837 4 @4 | | 9
835  CHS -2z REGISTERDy 3 |
635 x -35 6. FBH40GUbY
§46 e 33 1147. 855006 1
647 g dE 184, 5006066 3
643 p B 1.526000006 4
644 _ e . 0eapaaEan 5
G445 g 4G ¢.606606600 6
Bdc 3 P 6. 6eaBEaEEE T
P 5 6E f.veaaees6e &
645 . _35 6. beobEoOEE 9

@58 RIN 24 Py > ()
@51 xLELb Z1 16 12
@5z  STOS 35 &5
653  RTN 24 Dy > () —
@54 ¥LELC Z1 13
855 RCL3 36 @3
@56  RCL4 36 64 —=GISTERS

0 1 2 3 4 5 6 7 o 9

6.98840 1107.839| 213.063 184.5 1,52 P, Py T(CC)
SO St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I       
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Program Title 67-Anesthesia: Vapor Pressure of Fluroxene

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

 
 

 
 

 

 

Address 2045 Oak Street #3

City San Francisco State CA Zip Code 94117
\ J

( )
Program Description, Equations, Variables

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

 

_ __136.846310910 P(mm Hg) 4.25274 T(°C) + 56,7970

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

altitude as =

4
(e-1.241 x 10" "(alt. in meters)PA (mm Hg) = 700.938

The Gibbs - corrected P,, value is:

mol. wt.

PV (corrected) = exp~{jgp‘ grav. - 1000 (PA'760) + 1n (PV)
(°k) . 6.236 x 104
 

 

Operating Limits and Warnings

Antoine constants were fit to data from 20 to 43.2 °C, and calculated values deviate

from data by < 7.4%. This error is relatively large due to the paucity of data

from which the constants are drawn.

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

loaded on side 1, program on side 2. 
 

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

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

\ _/  
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Sketch(es)

 \_
 

 

 
r

Sample Problem(s)

1. T = 40°C, Find P

2. T =20°C, Find P

3. Given Altitude 4500 feet, Find P
A

4, Given Altitude 1000 Meters, Find PA

5. Find PV corr & % corr. for 35°C and 2500 Feet Altitude.

 

Solution(s)

1. 40[A] ---=--==mm-> 676.22 mm Hg, [R/S] -===-ce=mum->0.89 Atm., PV

2. 20[A] --=-==-=-m- > 286.18 mm Hg, [R/S] --=-===e-->0.38 Atm., PV

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

4. 1000 [B] ------mmmmmmmme- > 672.13 mm Hg, P,
5. 35[A] 2500[CHS] [B][C] --> 565.05 mm Hg, PV corr.

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

 
 
7

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.    
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N \ N 49User Instruetions

VAPOR PRESSURE OF FLUROXENE

Enter PA

ALT - Pp Py corr.%

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1. |Load side 1 of card to store constants for use [] L;__J

with"Copper Kettle Anesthesia Regulation"_ L—fjJ [
program if desired. L |

I
2. |Use "Copper Kettle Anesthesia" regulation | , 1.

program as desired } }{ {

OR N .
1' [Load sides 1 & 2 I R

i || |
2' |Input temp & calculate vapor pressure T,°C | A ] | Py, (mm Hg)

Optional: convert P¥ to Atm. | R/S || | PV,(Atm-)

N

3! {Do either: | : |
a) Input altitude (meters +, or feet -) m, or ft- | B || | pA(mm Hg)

b) Input Atm. pressure from barometer PA’ mm_Hg | £ Il B | PA(mm Hg)

]
4' |Calculate Gibbs - Corrected P, ¢ 1l | Pylcarr.)

.
5' |Calculate % correction [R/S | | % corr,

I .
I
.

NOTE: When preparing recorded magnetic card | | |

from program register listings on | | |

following pages perform the following | | | |

steps: l I I I

1. Load registers 0 thru 4 with constants showh. | | | |

2. With calculator in "Run" mode press "Write Pata" | | |

key & pass side 1 of blank card thru card rpader : :: :

3. Record program on side 2 of card in usual mhnner : {: }

I
SET STATUS

FLAGS TRIG DISP
ON OFF

o O K DEG K FIX K
1 0 K GRAD O sci O
2 O K RAD O ENG O
3 0K n—2       
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STEP KEY ENTRY KEY CODF COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

31 ¥LELP 211 . @57 z T
oz sror e |7 (90 o5c EEx 23
@03 ROLE 36 62 B35 3 63
a4 + -55 beb = _e
@es  FCLI 36 61 661  RCLS 36 65
aac XEY -41 aes v g7

ae? = -24 vel £ do

@es  RCLG 36 66 éE4 @ 86
i - -45 865 - -4
@16 CHS -2z gee X _T
@11 ig* 16 33 P ]6) Bfi_ F-"-'Li G 9!_

81z 5T06 35 @6 v a68 < be
a1z F-5 al Display mm Hg be ‘ 8,
a14 7 a7 @/ 3 63
g15 & 86 o7 : -6z
@ic @ @i gif i 61

> = =7 ia o o

gii RTN i: Display Atm. ai.-; + —§5

@15 *LBLE 21 12 ara ) 24
éca K@t 16-44 ére be
@21 G101 22 @i b7y . -62
@22  CHS -~z @rs z az
423 ) 62 ars 3 43
az4 3 a3 a8 & a6
@zs b g @81 EEX -23
@aze 4 a4 35: 4 @4

S & o5, RCLG 36b
az8& X -35 . L L& 6

625 #LELI 51 81 Alt. in meters now @351 Li -:

@3 1 1 ggé t —od
2 —En i e* O .

ggé z p 868 RS gz Display Py (corr.)
@33 4 G4 @S RCLE 36 86

@34 I @1 ése  lH 16 33 Display % corr.
@35  CHS ~z2 as1 KN 24
@3¢ EEX ~23 @92  R<S 5i
@37 4 a4
@35 CHS -2z
#34 X -35

32? 5 2; REGISTER CONTENTS
@4z & g6 -

843 ¢ a 4.252740000 @ ]
644 - -6z 136.6463666 1
@43 g 63 c.19]@GEEE £
@46 3 g3 I 126, GEEEEEE 3 7

b47 & e - 1.136066606 4
848 x =35 |p, > (5) G GOABEREGE 5
645 STUI 35 65 A G, AOBGABEEE & ]
gse  KTN 24 ’ 6. GoBGEEaEE 7T ]

353 5;?3 33 93 A 6. BEOBEEEEE S
53 * z

854 LELC 21 13 .
@55 RCL3 36 83
856  RCLd 36 @4 REGISTERS

0 1 2 3 4 5P 6 P 7 8 9

4.25274 |136.8463| 56.1910| 126.0 1.13 A v T(°C)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Desecription |
f

Program Title 67 — ANESTHESIA: VAPOR PRESSURE OF CYCLOPROPANE )

 

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

  
 
 

 
 

Address 2045 Oak Street, Apt. 3

City San Francisco State CA Zip Code 94117

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

by an Antoine equation =

723.3158
loglo PV (mm Hg) = 6-64481 - T(oc) + 225-699

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

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

is not done in this program,

 

. . o
Operating Limits and Warnings Antoine constants were fit to data from -116.8 to -33.5°C,

and calculated values deviate from data by < 17%.

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

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

\_ _/    
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Program Deseription 11
 

Sketch(es)

8 R
Sample Problem(s) ; ‘

1) T =’-’33°C, find Py

2) T = -60°C, find Py

3) Given altitude = 4500 feet, find Py

4) Given altitude = 1000 meter, find Pp

.

 

 

 

 

2) 60[CHS][A] » 190.36mm Hg, [R/S] - 0.25 Atm., P
v

   
 

 

v

3) 4500[CHS][B] + 641.84 mm Hg, P,

4) 1000 [B] > 672.13 mm Hg, P,

\. ‘ J

. . )
Reference(s) 1) Rodgers, R. C. & 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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User Instructions 5

VAPOR PRESSURE OF CYCLOPROPANE

ENTER PA

ALT -~ PA

STEP INSTRUCTIONS DA'TT,’S,I,TS KEYS DAOTL;\T/S:ITTS

1 |Load Side 1 of card to store constants for use [::::][;:;:]

with "copper kettle anesthesia reguléfion" L

program if desired. L_;;][ I

]
2 Use '"copper kettle anesthesia regulation" | 'lvvfi |

program as desired. ‘ l[ erl

OR I .
1' Load Sides 1 and 2. ‘ J{ I

2' Input temp. & calculate vapor pressure T, °C A | | P, (mmHg)

Optional: Convert Py to Atm. [R/s || | P;, (Atm.)

I
3'| Do either: f | |

A) Input altitude (meters +, or feet =) m, or Ft - |8|| | P, (mm Hg)

B) Input atm. pressure from barometer Pp, mm Hg | £ || B | Py (mm Hg)

I
I N
]
l || |
o
.
]

NOTE When preparing recorded magnetic card I I[ l

from program and register listings on l |l l

following pages, perform the following | ][ |

steps: [ | |

1 Load Registers 0 through 4 with constants [ | | |

shown. l |l |

2 With calculator in "run'" mode, press "write I || |

data" key and pass Side 1 of blank card through | || |

card reader. | Il I

3 Record program on Side 2 of card in usual I || |

manner. .
I
I

SET STATUS

. FLAGS TRIG DISP

ON OFF

o 0O DEG FIX &
1 0 & GRAD O sCclI O
2 0O RAD (O ENG O

3 0 W n_2        
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@6l  #LELR 71 11 ]
aez  STO7 35 a7 - ]
gez FCLz 36 8z T(°C) > (7) | REGISTER CONTENTS ___
aas + -55 060 | |
@5 RCLI 36 @1 £.544810000 @
aeE K2t -4] F23.3156000 |
467 : -24 Z25.6996000 2
aes  ROLG 36 a6 47, A8RAEERE 3
aes - -45 i.45a000000 4
@l@  CHS -2z . AABEREERE 5
@11 1mx 16 33 i, BAAEAABEE 6
@iz GTO06 35 @6 > (0) G, AAGRABEEE 7
@13 RS 51 v 4. 6ARAAEBEE
814 7 a7 Display mm Hg . AABRAGEEE 9
@15 & 86
a1 @ a6
Th z -24
a1& RN 24
@19 sLELE 2112 Display atm.
aze Kaan 16-44
@z1  LTOI 22 @i
827 CHS -22
823 -6Z
az4 2 83 080

@zs @ 86
azé 4 a4
27 & ag
Bz& X 33
@79 ¥LBL1 21 @i

g;? 1 _gé, Alt, in meters now

a3z z gz
a3z 4 a4
@34 1 al 090

@35  CHS -27
@36  EEY -23
@37 4 a4
@38  CHS -2z
g33 X -35
a4 X 33
@41 7 'h
a4z & @6
@43 @ @i
@44 . -6Z 100

@45 a as
ads 3 a3
@47 g as
@48 X -35
@d4s  &T05S 35 @5
@s@  RTN 24 P > (5)
@51  RsS 51 A

110

REGISTERS

06.64481 |' 723.31542225.699 |° 42.08 |* 1.45 |° 6 ’ ° °
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A C D E
        
 

 



  

 
  
  

 

 
 

 

 
  
   

l) ® ® 55grogram Deseription |
~ )
Program Titte Anesthesia: Vapor Pressure of Trichloroethylene

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

Address 2045 QOak Street #3

City San Francisco State California ZipCode 94117
\_

- )
Program Description, Equations, Variables e

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

198.477log P (mm Hg) = 6.83694 - =198g (mm Hg) 9% T(CY + 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 = 760.938 - e ~1-241 x 10 (alt. in meters)
A .

Gibbs - corrected PVisc

e . ——
mol. weight (

-(Pp - 760)
_ spec. grow -1000

P,,(corrected) = ex +v ) PY(°k) - 6.236 x 104 In (Py)

Operating Limits and Warnings

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

loaded on side 1, program on side 2.

J

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

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

_J  
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Program Deseription 11
 

 

 
 

 

 

 

   
 

   

Sketch(es) W

—~

Sample Problem(s)

1. T = 80°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 corr. & % corr. for 35°C & 2500 feet Altitude.

Solution(s)

1. 80[A] ---=------ > 622.28 mm Hg, [R/S] -====-cmmmmeeao> 0.82 Atm., PV

2. 40[A] --------- > 145.66 mm Hg, [R/S] -~=---coemeeee- > 0.19 Atm., PV

3. 4500[CHS] [B]--> 641.84 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] -=-=-cmeu-- > 3.171743266-05, % corr.

\_

(
Reference(s)

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  

 

 

 

 

 

  

T¢ \ s 3 57User Instruetions

VAPOR PRESSURE OF TRICHLOROETHYLENE

Enter Pp
Alt  Pp corr’

STEP INSTRUCTIONS DA"I":\F/,S:J’ITS KEYS DSTUAT/lPJ:ITTS

1. |Load side 1 of card to store constants for I

use with "Copper Kettle Anesthesia Regulation" I:_:| L
program if desired L] L;;,l

S
2. |Use "Copper Kettle Anesthesia" regulation [ H ,7,”7,]

program as desired [ I

OR T
1' lload sides 1 and 2 [ ][ I

] ;
2' |Input temp & calculate vapor pressure T,°C LA ] V, (mm Hg]

Optional: Convert P, to Atm. R/s 1L ] Py (Atm.)

' I
3' [Do either: |] |

a) Input altitude (meters +, or feet-) m, or ft=| [ B Il | PA,(mm Hg

b) Input Atm. pressure from Barometer PA. mm Hg {f :} B } PA, (mm Hg

4' |Calculate Gibbs - correct P,, | C ] | Py (corr.)

' [T | ]
5'" |[Calculate % correction R/S T[] % corr.

I N
1
I
]
I
]
I

NOTE: When preparing recorded magnetic card fr¢m program [ || |

register listings on following pages perform | 7 I i

the follwoing steps: l I |

1. Load registers 0 thru 4 with constants showf. : {{ }

2. With calculator in "Run" mode press "Write Pata" | 7 ][7 |

key & pass side 1 or blank card thru card | N jJ
reader. l | |

SET STATUS

3. Record program on side 2 of card in usual mgnner. FLAGS TRIG DISP
o O DEG @ FIX &
1 0 W GRAD O scli O
2 O & RAD O ENG,, O]
3 0 ® n        
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@61 ¥LELA Z1 11 S | @57 z 74
saz  sT07 35 a7 |1(°C) ~ (7) ass  EEX -23
@83 RCL2 35 8z @54 3 83
a@4 + -55 BEd z -24
@es  RCLI 36 81 @61  ROLS 36 85
gec XY -41 e 7 67
@@z z -24 463 & 86
@ag  RCLE 36 @ ag4 é 86
aes - -45 865 - -45
@16 CHS -2z a6s X -35
a1l 1ax 16 33 |p . (p) @7 RCL? 36 @7
@iz ST06 35 @6 V BE5 z 8z
@12 RS 5i1 |Display (mm Hg) a6s 7 o7
@14 7 ar a7 3 83
@15 6 a6 @7l ) -62
G1é g 28 are i ai
@17 : -24 873 5 @5
g18 RTN 24 Display (Atm) a7 + -55
@1 ¥LELE 21 i @75 z -24
28 K87 16-44 a7e 6 86
2 ETON 22 a1 677 i -6

@2z CHS -2z a7s z 8z
423 ) -6 a7a 3 43
624 3 83 aed 6 86
gzs a T @81 EEX -23
bze 4 84 @Ez 4 é4
az7 g ag @83 : -24
gz8 X -35 Alt. in meters now 884 kECLe 36 8o

@26 ¥LELI 21 a1 B85 LN 3z
a3 1 a1 ase + -55
831 A —62 as7? gk 33
a3z 2 ez ags k5 51 Display PV (corr.)
833 4 4 ags  RCLG 36 @6 ,
a34 1 81 896 :CH 16 55 Display % A
@35  CHS -2z @ai  RTH 24
@36 EEX -23 as: RS 51
@37 4 a4
@38 CHS -2
835 X -35
ade X 33
@41 ? a7
a4z 6 a6
@43 é B REGISTER CONTENTS
ad4 i -62
@45 g g £.C36H4B00E @
@46 3 83 1198, 47re0E 1 4
Th g 85 216, 4360008 2
848 X -35 121, 40apB8E 3
pss  cT05 3585 |Pp > (5) 1.460000008 4
@5¢ RN 24 i, aeaeeeEaE 5
@851 ¥LBLb 21 16 127 J,6eA000088 6
esz  st0s 3585 [Py > (5) 0. 6a0600008 7
852  RTN 24 . a0ppeaBes &
854 ¥LBLC 21 13 o, AeeaEeEsE 9
@55 RCL3 36 83
85¢  RCL4 36 84 1 L

REGISTERS

0 1 2 3 4 5 P 6 p 7 T ( °oc ) 8 9

6.83694 [1198.477 216.436 131.4 1.46 A V
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

         
A B C D E I       
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Program Deseription |
(- ~
Program Title 67 - ANESTHESIA: VAPOR PRESSURE OF ETHYL CHLORIDE

 
 

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

  
 
 

 

 

Address 2045 Oar St., Apt. 3

City San Francisco State CA Zip Code 94117

~
U

—

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

described by an antoine equation:

1296.620
log10 P(mm Hg) = 7.39046 - ——-———-—T(OC)+ 769.157

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

as:

-4 .

P, (mm Hg) = 760.938 ° o~1-24 x 10 "(alt. in meter)

The Gibbs-corrected PV value is:

mol wt. (P

PV ( corrected ) = exp sp, grav * 1000

(0g) * 6.236 X 10°

A~ 760)

+ 1n (PV)

 

. . o

Operating Limits and Warnings Antoine constants were fit to data from 12.3 to 187.2°C, and

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

for an Antoine fit and is due to the mediocre quality of the experimental data used

When preparing recorded magnetic card; constants for storage in registers

are loaded on Side 1, program on Side 2. 
 

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

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

Sketch(es)

X J
—

Sample Problem(s)

1) T = 15°C, find Py

2) T = -10°C, find PV

3) Given altitude = 4500 ft,, find PA

4) Given altitude = 1000 M,, find Py

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

 

 
 

 

1) 15[A] - 836.44 mm/Hg, [R/S] - 1.10 Atm., P

  
 

 

 

Solution(s) Vv

2) 10[CHS][A] - 310.04 mm Hg [R/S] - 0.41 Atm,, Py

3) 4500[CHS][B] - 641.84 mm Hg, Pp

4) 1000[B] - 672.13 mm Hg, P,

5) 10[A] 2500[CHS][B][C] - 695.68 mm Hg, Py corr. [R/S] » 2.695202564-05,

% corr,

\__ J

7

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

2) 1ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner, Ciba -

Geigy, Basle (1972), Page 252    
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User Instruetions "

VAPOR PRESSURE OF ETHYL CHLORIDE

ENTER PA

ALT - P, P corr.%

STEP INSTRUCTIONS DATAIONITS KEYS DATAIONITS

1 |Load Side 1 of card to store constants for use [:::j [;;:]

with "copper kettle anesthesia regulation" [:::j [:::]

program if desired. E;::J L, |

2 Use '"'copper kettle anesthesia regulation" 10]

program as desired. [ |[AAV]

or ]
1'| Load Sides 1 & 2 I N
2! Input temp. & calculate vapor pressure T, °C [ A ‘l I Py, (mm H

Optional: Convert Py to Atm. [R/s || | [Py, (Atm.

3'| Do either: l N |

A. Input altitude (meters +, or feet-) m, or Ft- |B || | Py, (mm Hg

B. Input atm, pressure from barometer P,, mm Hg | £ || B | P, (mm Hg)

4! Calculate Gibbs - corrected Py I;g|[ I Py (corr.)

5'| Calculate % correction IR/S || ] % corr.

]
e
e
I
I
o
o
I .

NOTE: When preparing recorded magnetic card [ || l

from program and register listings on l '[ I

following pages, perform the following I ][ l

steps: l | | |

1 Load Registers 0 through 4 with constants | || |

shown. | ][ ]

2 With calculator in "run" mode press '"write I || |

data" key and pass Side 1 of blank card [ | |

through card reader. | I' l

3 Record program on Side 2 of card in usual I Il l

manner. | | |

1 l
SET STATUS

FLAGS TRIG DISP

ON OFF
(O [fl DEG FIX
1 0 GRAD O SCI O
2 O @ RAD O ENG O

3 O n__2        
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STEP KEY ENTRY KEY CODE 97 COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@l kLELA 21 11 @57 z -24
gaz  STO7 35 &7 @5&  EEx -23
@8z  RCLZ 36 8z T(°C) » (7) 859 3 63
aa4 + -55 ged z -24
@e5  RCL1 36 61 @61  RCLS 36 65
BBE  XFY -41 862 7 87
gar z -24 863 é 66
@as  RCLE 36 o6 864 é 86
#es - -45 a6s - -45
818  CHS -2z A6E X -35
11 18* 16 33 B67  RCL? 36 &7

blz 506 B8 g L () ez E
@14 7 Hi Display mm Hg @7 3 @3

@15 6 a6 871 . -62
B1¢ @ 8 o7z 1 61
617 z -24 @73 5 85
@18 FTN 24 674 + -55
815 xLELE 21 12 Display Atm, @7s : -24
gze  x>a7 16-44 @7 6 a6
821 GT01 2z @i a7y ) -62
@z CHS -2z 87s z Bz
823 . -62 g7s 3 83
624 3 a3 @& 6 6
825 @ 86 851 EEX -23
az6 4 84 asz 4 a4

27 g & ag3 z -24
828 X -35 @84  RCLE 36 @6
825 ¥LEBLI 21 81 B85 LN 3z
a3a 1 ai Alt. in meters now ags + -55

g31 . -2 = X 3
a3z o 6z ggs EeS gj Display PV (corr.)

833 4 84 885  RCLE 36 @6
@34 1 8l @98 %CH 16 55 ,
G35 CHS -2z w91 RTN 24 Display 7% corr.

836  EEX -23 9z RS 54
637 4 64 |
@38 CHS -2z |
839 X -33 REGISTER CONTENTS

g4a ex 33
, -

g:é : gg 7. 396466000 @
643 @ 66 1265, 620000 1

844 . -6Z c£d. 1376068 £
a4c 5 65 | £4.52000000 3
B4E 3 63 | B.921000000 4
a47 2 - B. 000000060 5
a4a « _35 0. 0060066608 6
845 ST05 35 65 0, GaPRAGBRE T
gse BTN 4 | P A.p00880000 8

@51 %LELb 21 16 12 6.0a0660006 5
@52  STOS 35 65 |
853  RIN 24 | P> (5)
854 XLELC 21 13 A 110
@55 RCL3 36 63 |
@56 RCL4 36 84

REGISTERS

0 1 2 3 4 5 6 7 o 9
7.39046 1269.620( 269.157 64.52 921 Pa Py T(°C)

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I        



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. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

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

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying

Electrical Engineering Civil Engineering

Business Decisions Navigation

Clinical Lab and Nuclear Medicine

Users’ Library

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

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

Users’ Library Solutions Books

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

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

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

Programs are provided to calculate patient data including acceptable blood

loss and fluid requirements; delivered concentration and vaporizer output,

respiratory setup and deadspace adjustments, and anesthesia machine

regulation and settings. Other programs provide calculations of vapor

pressure versus temperature for 9 different compounds of interest to

anesthesiologists and a program for obtaining Antoine constants from

tables of vapor pressure versus temperature.

ANESTHESIA PARAMETERS |

ANESTHESIA PARAMETERS I

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
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