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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 Il 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 Deseription 1

. )
Program Title ﬂues "'Les ) L:jcl pou\qwe Jvts [

Contributor’s Name C)Aarée: w. ?o( L INGER
Address 6YY Zauj shaw Dre ve

City ’Br‘emer fow State LUA8A Zip Code 9£310
.

a8 )

Program Description, Equations, Variables - i -
Llus/b, k»ué}l and age Cam &A&MJ o &«SL';L o wedue terao. Fro cowfi(ﬁ arel s dango
esbiatid Mood volime fan wuuS/U aund J/m-.?o (Moww aﬁwlo7cw OU), _
é,u}u e  Aodiumn MWM&AMM meg fuin A0 wredd a2 ded) .
sodution §WJ A /QJUICIWJ ound) adminiobratisn adte i oﬂw/u/wé.,,,, I
, ‘I’HQ %44«/\% \Z‘MM. (’Ké-u/uo ound W&M/&A«'//AAM,M Mrﬁu%})
pregrom cadew (ten %0&7 Aunfore anne aud taruwal ﬁd{juwew (15060 /oY)
and o@:.fw«ﬁ %A He /wé/(éd Ag«,remeud (,?s‘oo,.//w' zy‘)
%W e aud dhaotolie (Hood Aretrures, calou e anliniad preecns
a ,Qau@:gﬂéu‘r Aedorwninsd (lsod) volirues £o avoidalle , S should be urad
fretence 4o Jyra cledated and wdad i E Sader Het oud BV e LBLL.
For aepuat cases, of ,<,/ no Aaberadary value availadts , ek Hed- audd use LBLD_
Wheve Fodinis dlebivered touceudration ZMJ bive, wae of aoutiie 4BLe will stora

U we  fan ¥ wan o maceen wne owl, dhvend
ond) mf&g; :5;24 £, uwulias ﬁ@%M%AW_W B

Operating Limits and Warnings . I S
Une 29 hown alack . J)  patsut hao borw HPO since 0400 ishad) of 0000, and
"""’é’"“] wo aV 000, wae 4.0 Ho enkn bridiwe B. L
£ ,Mwa»QwJ Kamomi(au Praraune o#«n Hau 760, adven RN /Q/uaa fouae
Clinicad: Feacphlle Lo aaniss and deptaca one fult Audnition . Coussiog Aydratisia
é«w UB B and ABL G8LD): whon amownd 2gual bo ABL _co shed, HCTuwnlt be 30%

| Serum protiiin meacund juiodically - a/efw//u/oéuuo wld albori. Mheked £Be s Joa /le"ﬁo%

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

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

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

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




Program Desecription 11
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Sketch(es)

\

(~ )

Sample Problem(s)

Shhant G 085, 1757 o 41 enben data

B Singony begine ab 9005, PRk NP0 abeca widuglh. ol i cdaiiy defet
pagirawank T Wt on e alidbue at 100257 Dé han recused 1700 ml /Vi#\wwomél

how s his ht’c(rcd,g@ e

@ Pk hewatoenid <o 45% . What <o accmrhlam Rogs 2 ’@uzu.'»\s (Mou&wu, heanatoenit s

Pouund +o be 25% . (‘L‘cl/mhdu (s Soo&. How oy ual. of pu‘uﬂ RBC 4o hamn fuee?

(u:g&hb-t 1gn wdicates o FRrence between acce{n‘u{& loss and RBCS 4 m',fuge)

@ at+ His kw{amlwe, Hee vapan pressune of WonderHlave o 170, Diluond 2500w, el %w/ZO.

Whet o delivered comemmbralion ? how fow Luﬁw.bﬁv.(: Fo <» 2000 , ke He flow %0

B \whavewsws anls adinis b 12 &ao‘u/ww How <o to0diina Miuf/wwcle% (;eguuw’

Solution(s) B 4s [b) > 1852 wl. AL
D685t 15 1 LPI[a] —> 5ss¢ (a4sv). 25 £v] — — 278 wl R&C
> 3.5 (B8] —> .94 R m? @ 2500t 1201 1n0lfel = 1.4 T

— iz derr .\umth\ 20001t 80 (€] — 1.2%

—=-1l22 3*4'\"-\3/‘ deficid wl
; - 202 SMS.M eFr B 12 is.\Ib] 7192 g /mu

1025 i‘z/sj — 238" SMX&J et — 0.01000 % sl
— _ 1358 Totad c/ﬂ%‘u‘/ — 23 clfo!os/mvi‘
oo {+] — - 248 {Qew.ou;ug'vr clefn'c‘n]» )

(Reference(s) M&;e, (2';'-[*449 T lub\aoruu'(l&-q. /M "‘&Mﬁ - HSHA /QLmeu prse - /1976 T
Lavosow N.w. ef. o0 F ﬂoso&z nowograN for sodcru - M%Fms::&g - omduced 1\7/&;6»“:&1.\
~umder amesHlesia . Hues ¢ MJ $5: Svy-579, /177¢

D une H, Sdward T Fhud /ulolncz nceud i 1ufhuds and clildren — 7SN Lefiesher Course 1976

¥IJ"W~\, 8\& 3. ﬂPCGﬁJuZQ A(omf ‘oss coualﬁu-lu{lm} —[Mﬁso-ua/ commu'Mu:.aﬁa—L.
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User Instructions ’
BNESTHES 1A FPRRAMETE €S
{1 @iéiation  bigh /ol d Ht T EBY o Tt ot Py Z}
@ HT WA A e T>% Het £ —ABL mhe
STEP INSTRUCTIONS DATAUNITS KEYS AN
. Logd pr‘ocmm side 4 aud side 2 l__«lr j
£, Luten /Jq{awl cata /,ch'[/ 14 _juches or cm H E@&—]
(,chﬁl ru nmnds as ks‘ w lﬂklf I
ﬂse - if alove entered i EuﬁL&sL uits (:ucﬁ/pwb A (£ )] a | -1
£ ahove ewndined v Medric  wmido (l’m/kcr A } H H { EBV
3. |70 sa}-J 6or/7 Sunfoce anca nd/ &wc/ -[oc-lgﬂs: l,,, - H — 7J
/nTAurL start of swisery or bwie aio H.m | B H ‘ B4 (m3)
[ . ] [ I Koemar EFE (md)
I ‘ l | Srarronie Dericlk
] e
For PRESENT STRYUS, iNPo7 Presead diwi< H.m 7 - -| [ SoreDes
Floid aduwimste re ma.‘,, be added 4o faod Aau'u.z foq I4i] [7 ] [Totac Decreer
badauce ficine (posidie volue, M(bgﬁ}_ﬁgdﬂo@ Jz/d/) [ I ]
o s I
4. |For seduvua whnouusaie adlu Mfaaﬁau IAMJ‘ PNy l : II 77]
of &/\aﬁﬁ/ml of L W;#aém set QH/MA[ [ f Hréi] _ﬂ;{m_n__’u_;ﬁu
(rccawn.u{'l. ikl difrcat sed dopa of drops doo g i’ [T ] |12 sl |
an -.Lwo Lom ) ll J]{ } H&m},;iﬂdg:g
5. | For mcan anderual pressure /ulnuf s«qm-fc[g'c St [ENﬂl"%fJ
[aPor diasdo lé @;Ib: { ¢ ]’ l[ } M.AP ‘“"”)'
L. | Fon accep-/a[& bload Loss, upod bowatoon:t Hed [5”7*1? ’J
£ EBY elonuind | 1t £BY [/ 1 d 1 | ase o
Lo uges cane, on f SBY {«o/ Jemo wrn, juput hiw|  ter [,D] L,:,:] Y
: ’ LI ) = 8 wl)
L 1L ]
7. |For delivened wa&aﬁﬁ, /ufcmv[ dilvend flow Fr (ul) [ EnTER 7 ]
fogud bethe fod Fe (ul)| lowrkler ]
/47pu¥ vapen press PV[M«_‘#) [ £ H—ewl P_couc
Pon  nown caqe , Sawne 061444. Sauwe LUM_Tp I ] |l 7 ]
luput_cliloent flow | Falul)| [EX7ER 2]
It ket Phac Flu) | 1 ETL 1 [ 2 e,
’ ’ L]
.
.
.
|l

|
| ' ‘\ I




g7 Program Listing 1

<o

4
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
@81 ¥ PLa il i6 1I Store & convert as7 z 6  Compare dose with
ge2  sT0C 35 13 patient data 858  H<¥? 16-35 constants to deter-
ae3 i -31 as? 6T 22 a1 mine proper con-
864 z Bz 868 CLY =51 centration
gas . -6z 861 2 8z
866 z #z 8¢ez 3 85
ae? ] aa BE3 KLY 16-35
aes 3 g5 B4 G702 22 8z
aas z -24 865 EEX =23
gia sTOE 35 ic fee ] 85
811 Fe -3 867 z =24
aiz 2 bz 86 xiBLE Z1 @8
813 . -6 869  DSPS -63 @5
a14 g g5 8ve  PRTX -14 Display concentra-
615 4 a4 871  DSPe -63 #E tion in percent.
a1é -35 ; 87z CLX -51
817 ET0Z ZZ 83 § 873  LSTX 16-63 Determine proper
! 6 el i . | e = -
R T B e ik o
a2e Ri =31 a’¢  PRTX -14
21 STCR 35 1 77 SFC 1e-11
22 Ré -31 arg RTN 24
823 #LBL3 21 83 879 xiBLI 21 81
824  STOA 35 11 ase 1-¥ 2
825 RCLC 36 13 B81  ET0e ZZ Bé
26 1 61 Is the patient older 882 ¥LBLZ 21 8z
av @ aé than 10 years? 853 z z
828 x£Y° 16-35 as4 -35
629 FRC 16 44 Yes, eliminate 885 EEX -23
a3e 7 ar addend. (wt. x 70) a3s 3 8z
831 @ ae g7 = -24
83z + -55 8eg  EToe £2 Be
833 RCLB J& 12 a8s RTH 24
834 -35 898 ¥LBLB 21 12
835 STCE 35 15 851  HMS+ 16 36
835 RTH 24 asz  ST08 35 @@
B37 xLBLb 2! 16 iZ 893 RCLB J& 12 Compute body surfacs
838 RCLC 3o 13 a94 . -6Z area.
833 RCLE 3o 12 Campute dose of sod. 8as 4 a4
a48 o -24 introprusside based 89%¢ z az
841 2 bz on age/wt. @as7 5 5
842 . -6z 698 ¥ 31
842 & a6 893 RCLA 36 11
844 3 a3 168 . -6
045 CHS -éc 181 7 a7
840 X =35 iez2 Z Z
047 e¥ 33 ie3 ] as
648 r ar 184 b 31
849 4 a4 165 . -6
gae & é& 186 € a&
a3l . -6& 1er 8 aé
esz 7 ar 188 7 ar
es3 b4 -35 189 1 81
854  FRTX -i4 118 & as
855 RND 16 24 111 4 a4
856 EEX -23 2 X -35
REGISTERS

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

time/decpressure

SO hrs, |5 S2 S3 S4 S5 S6 S7 S8 S9

A : B . . I

Height (am) [° Weight (bg) Age (yr ) BSA (M%) EBV (ml) Used




97 Program Listing 11

W

5
STEP KEY ENTRY  KEY CODE’ COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
112 # -33 168 - -43  |Does pt. have less
114 DSP2 -63 & 178 s<@° 1645 |than HCT 30% - jump
115 PRTH -14 171 ET04 22 84
116 DSPE 63 @@ 172 RCLI 36 4€  |pivide acceptable
117 STCO 35 14 173 : "4 |red cell loss by HQ
118 I 81 |Normal EFR is 174 PRTA -14 lto find ABL
i19 S as l500ml/m2/24h 175 RTN 24
128 é aé 176 #LBL4 21 84 |pgjust figure for
122 X -35 178 Z 8: -
23 2 8z I _pq |deficit
124 4 a4 188 PRTX -14
125 = -24 181 RTN 24
126  FRTY -14 182 «xlBLe 21 16 15
27 RCLE 36 86 183 ST01 3581 |STOFe VAROr pressun
128 EY -35 184 R¢ =31
129 CHS -2z 185 «LBLE 2l 15 Calculate delivered
138 PRTX -14 186 RCLI 36 81 concentration
131 RCLOD 36 14 187 X -35
132 2 6z Surgical EFR is 188 ha g -41
132 5 85  |2500ml/m2/24h 189 7 ar
134 a e 198 6 71y
135 a 86 191 a ae
136 -35 192 RCL! 36 a1
137 Z 8z 182 - -45
138 4 a4 194 X =35
139 : -24 195 z -24
148 PETE -14 196 EEN =23
141 SFC 16-11 197 2 8z
142 k-8 Si 198 X -35
143 HMS* 16 36 |pind duration of 199 DSP1  -63 8l
144 RCLE 36 g8 288 FRTS -14
145 - _g5  |frdery to present 261 [DSP6 63 @6
14€ X =35 282 SpC 16-11
147 FEE 16 5i Show deficit gener- 283 RTN 24
148 - _;‘ ated since start of
149 ETH 24
1s¢ slBLC 2113 |9 :
. e - Display total defi-
151 STCI 35 46 cit
e . _4‘_' Mean arterial
153 K 83
154 - 24 pressure: 75
155 RCLI 36 46 §‘YsgDﬁmias
156 + =535
57 RTH 24
158 xlBLa 21 16 14
158 STOE 35 15 Store est. blood
168 R =31 vol. from labora-
161 xLBLD 21 14 tory determination
162 8701 35 46
163 RCLE 36 15 Find est. red cell
164 kY -35 mass 220
165 3 63
166 a 86
167 RCLE 36 15 Subtract est. red
168 ¥ -35 cell mass @ HCT 30%
LABELS FLAGS SET STATUS
Store datal® Bsa EFR |° M.A.P. [PA.B.L. [ % conc FLAGS TRIG DISP
a ] d % Cconc. |1 ON OFF
?fze;tti‘ Srce TN 18BY BBV |°py supplig o0 p| bec Z# | FIX &
ubr. condCamparison éanparison &anpute d Campute RZBC ; g g« g,F:SD B 2,313 8
5 ®) [6 7 8 9 3 s 0 o n_©




Program Description |

(" )

Program Title  Awesrwesia Meamerees 1L

Contributor’'s Name Conmies W. Bouwrnaer

Address 697 Lowesemw Drive R

City Bremeeron State (WACH Zip Code $¢370
\_ J
' )
Program Description, Equations, Variables 3

The Anrome E quamon rs:  log,, P= A+ €+¢ weueee R, B, avd C Afe cowsranrs.

roR EdcH AGENT . Consmanrs THAY RRE [AVAILATLE FOR VARIOUS AGEMTS WA vz BEEN
INCORPORATED . Hs THE USER F/NDS MORE FROM MANUFRCTURER OR LIZERATURE,
NE CAN RdD 7HE# 70 THE DAVR BANKS AS FOLLo ws
Consrawr H: Phice v  Keansres £, of TwE TRif TO TBE OSED ForR THAT AGEAT
(socu na %, \Yy)
Consrmunr B: Porpy By 100, TAKE (NTEGER, AND STORE /R
Cowsranr C: DIU!DE By (000, 7AKE FRACiton AND ADD 70 B
Exanne : (usranrs rFor Erper ARc: [He 6. 28574 , B §99./95 , C: 220.0 — 4ke wouws
TH1S RULE (WAS _ Fok4OWIED 7O (MSERFr UALOES a0 S, and) ) RESPECTIVELY, B
DEIVERED CONCENTINTION AND TABLE RRE BASED ON 0UTPUT COMCENTRATION AND_TO7AL
FLOW , AND RRE Hi16HLY RACCURRTE . IT (5 ACKNOWKESED THAT DELIVERY V1A A CRoCLE
OR OTHER SuCH SYSTEM Wikk RTER COMCENTRRTION. VALUEs ARE FOR ,Arm:wzaeaﬂﬁﬁr-
NG SYSTEM . , , e

IT Somevrues SuRPRISES THE STUDENT 70 DiSCOVER THAT THE Our POT 0F [ VAPORIZER
CAN TBE WORE THAN TWICE 1NPOTy AS (Ji7H ETHER, poovive D ivES BASC DATR.

Operating Limits and Warnings - I . e _

(D BarowmeTRIc PRESSORE USED 13 260 . Use omwar wAKUES AS NECESSARY ol ARERS OF
DIEFERENT PREVAIcinG P8, [ok (ABokaroRy ACCURACY, Rourine LBLE may e vsen
70 Sroee AND ConverT PR Wiks twe T- REsisTER AFTER Py WAS Beew  ComPuried

@ WeeEy A T7ABLE oF UVRPoR PUESSURES HAS BEEN GEMERRAVED, THE TEm[FERATVRE
URAUE (N &= REGISTIER  Wlke MAVE BEEN IMCREMENTED [AND NEw OR FREUWUS VRLUE.

Lmws»r' BE FENTIERED FOR MEW CASK R )

4 )

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.




Program Desecription 11

rSketch(es)
L - Ao J
(" =
Sample Problem(s) ... _ S : : S : S
TEMPERATURE ofF THE oR. 1S 68 §°'F . WHAr 4 P or Halothaue 7
s or cwiorororm)”

O T we
@ _STARTING W T (T, McREMENTS oF O.S°C , wHAT AEE
N A RETTLE WiTH A FLOw oF PS wl. Oitvenr

Hacorwane 1s BEws &ivEn

QR or TEmMP 15 Ri% .
CONCAENTRR TION OF NRLOTHANE .

2.5 L.
2

_Fiow s W s DELIYERED
Kerne Feiow 15 REDUCED TO 2§ mc WHAT 15 NEW CONCENTRATION.

@ WAke [ 7RBE FOR METHOX QFLURNNE STQRTING W T (KETTLE Frow oF 20wl @nd__
/ FaeP 20°

IMCREAS w6 (N RO wil zvcttmekﬂ-b'we,ur Feow. +1s 2000
CONCENTRRNTION O F o

/SO me , WHAT (§ QUANTIIY 7AND

(B lF Fuow w70 _kETTLE s
sarvearEd vAror, (sru METHWW’W“"E)

Solution(s) i ® z21rRI = 21 % ) - 20
@ ¢85 [£1[e] — °¢ YLRl — =24 — 5.03
y[B] — 20.3 T - 253.2 — 4o
—> 295.¢ R 2s00(t]8s[el—> 1.6 % — 0.0¢
@ 18[a]1_ — a8 T zso0[1) 2slel=049 22 @ 150[d1 = —~293 %
2017 o0.sUPIk)—> am 12 ¢« (@ z20[a]1 — =20 L 5462 _ml
= 459 P S8l ™ =20 L
e A - T 2 , ™ 22.72 o
- “il.,' v , 2000 [r] 20(1] 20[%]‘0 zooo B -
7

Reference(s) )
de \To«),ljuﬁog‘pa H: Uaror /P/)e.ssoee “TABLes . ;;MES/')-//-'SIOLO@Y 34: $69-70., (771
REATING SHTVERTED vAPOR

Nawownsd , .4 ef.al! Fsiimniion oF RN EQuATION
HursS772=S,0 coay 37 Y%y - 996, /923

PRESSURE TO TEMPERLRATVRFE .




Y °
° User Instruections
AnesTwesiq Faeemezes IZ
1 a:°F bintat ¢ Fol FuTaFv z}
n— % TR % m Fv — Fo
STEP INSTRUCTIONS DATAINITS KEYS DATAIUNITS
1 | Load PROGRAM $iDF L Awidbrdd—vi [_le L—:|
2 llosrd povrm sipe 1 AND si28 R L »J L *’
2 | /Inpor vrporizER TEMPER ATruRE v Ceesivs T (%) '—?—II |
i FRURENHE 17 7 (°£) Le I e ] 7{°c)
4. | Inpor secmeron NUMBER : ’ H ‘
(- ETHER 6, IsoFturRANE n I [6) I I I T(%)
2 CHLORO FOEm 2 l ‘ l I Py
L TOICHLORETHYLENE g ‘ l ‘ |
Y. HALOTHANE 9 [ I 1 I
§. METHO xy L UCANE /10 { J t l
I
5 | Fok wvdaPor PEESSURE 7RBLE : | |l f
INPor SELEC 7704 NOMBER n | enrEler |
[NPOY (NCREWENTS OF TEMPERATVRE at (°c) | & Il b | {T(%)\
T
[A FoR DELIvELED ComCENTEANI7ON | 7 H I
IWPOT s vENT  Frow Folml) | e 7 ]
Por Fiow THEOVGN UAPOLIZER Fv (z«/) [ @ H l “Jo couc
I
7. | fFor DECIVERED (ONCENMTRNATION TREBLE : I B ] [ l
[nPor DicvEsr Fiow Fo(mi) l 5”#* r ]
[Inpoyr  Blow FHPouaN UAPORIZEE Lulml) | vkl 7|
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I | Fv
I (2 e/
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I Fo
| N |
I
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I N
LABELS FLAGS , = SE'|: STATUS
A B D E 0
Sroee °c Varoe Horsore| Z vewiv. cone. | Cy v Fo FLAGS TRIG DISP
aCovverr °F ¢o b c d e 1 ON OFF
o ghore | R tozee res«e o O DEG B | FIX ®
Z?Epsm-?v ;?fpsnvv Conc : : : ?ew b rould g S gESD EJ] gge =
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Program Listing 1

STEP KEY‘ENTRY N KFV ~one 97 COMMENTS STEP KEY ENTRY KEY CODE COMMENTS ’
@61 ¥ Ela 21 16 1i @57 STOB 35 12
28 3 83 Convverr °F 4 °¢ 858 Ri -31
863 z 8 ass  STOA 35 11
864 - -45 866 Ky -41
205 = a5 @l sT0¢C 35 13
age X -35 862  PRTX -14 DeinT Fo once of fop of
aer g a5 863 X&Y -41 +o4le
ees e -24 864  PRTSX -14
@85 x¥LELR Ziid Sypee rEmP % 865 LBLI 21 81
@18 STOE 35 15 866  GSBC 2313 |Go 4o compuT DEMI.
811 RTHN 24 867  FRTX -14 cone.
812 *¥LBELE 21 12 |Aurowe eqonnon 868  SPC 1e-11
813 M a1 869 DSFI -63 81 faous” DISPeRY AND
14 - -45 aze RCLC 36 13 PRINT AMSWER
15 §TaI 35 46 |OsE () 4o exdract 871  RCLE 36 12
816 RCLi 36 45 Coustautks 72 RCLR 36 11
817 INT 16 34 @73 + -55
gig EEX =3 874 STOA 35 11
818 2 @z 875 PRTX -14
aze - -24 876 670! 2z 81
821 CHS -zz a7 LBLC 21 13
622 RCL: 36 45 a78  SF2 16 21 8z pet best-cleared Py
22 FRC i6 44 879  GSED 23 14 o redwrn fywm
24 EEX -23 age Ry -3y [pefere PTUTES
825 3 az 881 + =33 [By gowg 7D, actval
azeé X -35 88z LSTR 16-63 °u+‘aud can be added 4o
27 RCLE 35 15 a8z £t 16-31 Fp Yor wmore accurale
828 PRTX -14 a84 X -35 %o couc.
8zs + -55 egs X2y -41
ale z =24 age z -24
[ XS -41 agv 1 61
832 | G110 x valve (w T wie 888  X>Y? 16-34 |1 concemhation fusc
833 @ Bt Peemir RECALL OE 889  DSF2 -63 82 Hean 19 7, d'sp‘¢¢1 wore
@34 + -5 CovRESPONDIMG - REG, asa K4 -31 deciwal places
835 STOI 35 46 831 RTN 24
a36 CLE -51 892 #LBLD 21 14
837  RCLi 36 45 as3 7 67
aze + 55 @94 6 a6
a3 1e» 16 33 835 é 8é
848  STOD 35 14 836 X -35
@41  PRTY -13 897  LSTY 16-63
@47  SFC 16-11 898  RCLEC 36 14
843 RIN 24 833 - -45
844 *LBLE 21 16 12 168 3 -24
845 STOR 35 iz 181 RCLD 36 14
a4¢ R -31 168z 7 ér
a4z stoc 35 i3~y for re-use 163 : -62
@48 *LELS ziag 184 3 b6
849  GSEB 23 iz }gif : 6 2 -34 oe 2 seb?
@56 RCLE 35 15 6 2% 16 23 @z et ~
ersia RELE‘ 36 ic 187 RIN 24 2 reduns bebone prlig
52 + 55 188 PRTX 14 [Wo- print resuls
@53 STOE 35 15 189 k¢ =31
@54  RCLC 36 13 118  PRTX -14
@ss crToe 22 ae 11 SPC le-11
85¢ *LBLc 21 16 13 o5 ens (12 RN 24
0 1 2 3 4 5 6 7 8 9
99420.220 |116303.2274|/31500.R30 [107974.222 /133997 Z/Jl/as?zc, 213
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
(- 78574 | ¢.9032%8 | 7.02808 | (. 8468 |72.08798 |¢.T254¢
A Fv B/ucesmear £cow/ a4 |C A D KA E I
Frow THe v VaPoemsd 4 F, Ar Sfffcna” Du.u,:r VAPor ptasues 7T Emr (C) USED
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Program Desecription |

Program Description, Equations, Variables

(. )
Program Title 67 - PULMONARY MEDICINE/RESPIRATOR SETUP, DEADSPACE
ADJUSTMENT
Contributor's Name Richard C. Rodgers, M. D.
Address 2045 Oak St. Apt. 3
City San Francisco State Calif. Zip Code 94117
~ y
-

nomogram, using the following formula:
(C1 LOG WT(KG)+ C2)/100

VA alveolar minute volume = 10 ml/min., where
For Males: For Females:
C =124 FOR WI. < 8 KG C1 = 124 FOR WT 5_8 KG

= 61 FOR WI., > 8 KG = 61 FOR WT > 8 KG BUT < 23 KG
= 442 FOR WT >23 KG

C2= 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

| A

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

*TVbaS = Basal tidal volume = (TVA + B8) where B = wt (1bs) if no tracheostomy
present, but = 1/2 wt. (1bs) if one is present.

WVeorr = TV bas + (mechanical deadspace) + (mandatory ventilator deadspace) +

(tracheostomy deadspace, if one is present)

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

vent corr corr

follows:

= sum of following Condition *NOTE: B = upper respiratory
1) .05 (T/OF)“QQ lf_ T(9=) > 99 deadspace, CC.
2 2.5 x 10=5 (alt. in feet)
3) .10 If patient has slight muscular activity in daytime
4) .20 If metabolic acidosis is present, such as in

anesthesia

This program approximates the results of the Radfoga

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

the level of TV . The following are the usual ranges of°r based on age.:
c - . X .
Infants 30- 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 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.

S
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Program Deseription |

~
Program Title 67-Pulmonary Medicine/Respirator Setup, Deadspace w

Contributor's N\ame Richard C. Rodgers, M. D. 1
2045 Oak St., Apt. 3

Address
City San Francisco State CA Zip Code 94117
\ J
( . )
Program Description, Equations, Variables ~L[€ Program /RSO approximates the nomogram of

WA et. al, or deadspace required to normalize PCO when the patient has a

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

[mechanical dead- 40 - Palc()2 «Starting value of PCOjp

space] = (TVVent - mandatory deadspace-tracheostomy deadspace-
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./1bs.).

a = 35 if pulmenary function normal; otherwise

o= (Pajoy - P‘ECOZ
assumed to“be 40.

) where P: co. = PCO2 in mixed expired gas. Normal PC()2 is
T 9

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

Operating Limits and Warnings The original SUWA et al, paper assumed that anatomical
deadspace = 2/3 wt, (1b) when a tracheostomy was present. This program thus may

estimate slightly higher deadspace values when a trach.is present. The part of the
program described on page 1/6 may give slightly lower estimates of TV vent than

those in the original Radford paper.

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

K | )

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

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

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

2) TIf same pt. has pc02 = 25 later, how much deaospace should be added? Assume

normal pulmonary function. TUse TVve = 442 as calculated in problem 1 above.

nt

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

170[cus][£f1[C]O[D][£][D] ~» 442 TV
402 TV
377 Tvﬁggr'
292 Ty 28"

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
.?: MET-ACTD AL M Mvent
0:MALE1:FEMALE TEMP, RES. RATE_ MECH. D.S.
INSTRUCTIONS DA;":\F/’SPIITS DST%S:ITS
Enter sides 1 & 2 of Card
To calculate ventilatory tidal volume:
1) Input sex (O=male; l=female) Oor 1 0or 1
2) If & only if pt. has slight muscular
function in daytime, enter "0" 0 0
3) If & only if pt. is in state ov metabolic
acidosis (as in anesthesia) enter "1" 1 f 1
4) Input body temp (-°F or °C) - °F or °C B °F
5) Input altitude (m or -f) m or ~f f f
6) Input respirations per minute n(resp/mz c n
7) Input either:
a) (Tracheostomy + Mandatory ventilator Vent DS
deadspace) if tracheostomy present, or
b) (Ventilator mand deadsp,) if no trach &| Vent DS
8) Input wt (Kg or - 15) Kg or -1H
9) Input mechanical (adg;d) deadspace cc
10) Calculate and display:
1) vent
2) corr
3) thaq
4) TVa
5) Va
To estimate deadspace (mechanical) needed to
raise PCO: to 40:
1) Do steps 7, 8, 9 as above
2) Input = (TVyent) -(Myent) vent
3) If pulmonary ftn normal, inpu£ PCO,
and calculate results : PCOo *
4) 1If pulm ftn is abnormal, input PCOjp
followed by PECO; and calculate), PCO9, PECO| *
*Results displayed as:
Deadspace (cc) flashing, followed by [TVygp¢+
all deadspace values], followed by deadspace
in steady register.




97 Program Listing |

14
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
o8] ¥LELA Z1 1 857 ¥LBLZ 21 ez
a6z 35 & asgé CHE -2z
663 i a5a  5T04 35 84
4 _— #68  x -35
4 5 i: . 5
- te ] @61 STOC 35 13
gE5 al b1 L dg 13
gas  x=v 16-332 ac:  ¥LEL3 21 &3
667 5 5 21 61l ac3 R =31
, z e a6d  X>@7 16-44
eas . al - o 2o i
gEz  H=YT 16-33 @6s ET04 2z a4
eig ¢ 5 21 86 e g 6z
#11 T 74 @67  ST=4 35-24 84
B : & R -3
#1Z #LELE Z1 12 865 ; -
= T i - _d4C 213 *LBL4 21 84
@1z Al 16-45 o
v14  GTOM 27 6@ a7 MBS 16 31
#15 i @1 @71  ST05 35 &5
416 ) -6z @72  RIN 24
617 I3 65 @73 xLBLD 21 14
- . e ar4  STOD 35 14
ais X 35 ‘ " u 14
a1e 3 43 875 RTN 24
gz b az 676 ¥LELd Z1 16 14
Bz1 + -55 77 x<@rt 16-45
gzz  [HS -2z @rs  ET08 22 6
823 LELE ;1 66 ars & a
g3 wlfLo 2l 6 @ge  RCLC 36 13
ac.; LHb b X3 [ERERv Y, ~
#z5  5T01 35 &l 661 ReY? 16-35
azé RTN 249 ggz  ET0Z 22 @z
827 $LELe Z1 16 1Z agz  ET0i 2z 43
5 NepT 16-45 @84 xLEL@ 21 86
eze  GT01 2z @i 885 & #e
@36 ) 62 b8 1 1
831 3 63 887  STOA 35 11
@3z @ ['Ts} egs z z
@33 5 @5 ggg i gi
@34 z Y G i S
@36 ¥LBL1 Z1 61 2 G703 2 83
837 CHS ‘ -2z 933 *LBLi 21 qi
838 STOZ 35 ez 8;4 z 6z
3%  RIN 24 895 3 3
@46  ¥LELC Z1 13 ggg uﬁ;L ]’-ji
841 §703 35 63 L AEYT 6-35
G4z RIN > 24 gag  GTO@ 22 a@
843 xLELe 21 16 13 gag 4 84
044 . -6Z 166 4 a4
845 4 b4 1 lel . -6z
@46 5 65 lez & _be
@47 3 a3 igj SIGI: 35 Ii
a48 [ a6 £ <
B4s N2V -41 les 7 ai
@58 x<@v 16-45 lée el . Bi
@51 GTOZ 2z 8z 167 STOE 35 12
@5z STOC 35 13 188 bt?i 2z 83
ass X2y -41 13%‘ ¥LELZ 21 G.:
@54 z -24 11¢ 1J E-’f.
@55  §T04 35 64 Ili Z bz
656 G703 2z @3 112 4 a4
REGASTERS
0 1 [2 3 Resp, |JANATOMICAls TRACH +|6 7 8 9
TVyene | Temp CF) Ale-(f) Roor'  IDEADSPACE VENT. D. SP TV orr Thas TV, Va
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B c D Mechanical I 0=Male
c C WT (KG) Sex
1 2 Deadspace Temp. 1=Female




97 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
— 113 §ToA 35 it 169 % 55
114 1 ai ir7a + -55
i15 g as 171 STo& 35 aa
116 3 a3 172 ¥LBELS 21 &5
117 ETOE 35 12 173 RCLE 36 ad
115 *LEL3 21 @83 i74 PRI -14
115 RCLC 36 13 175  RCLE 36 ac
128 LGG 16 32 176 FRTX -14
121 RCLA 36 11 177 RCLT7 36 67
127 X -35 178  FRTX -14
123 RCLE 36 1z ; 179 RCLS 36 86
124 + -55 ‘ 188 FRTX -14
125 EEX =23 181 RCLS 36 8%
126 z az 182 PRTN -14
127 =z -Z4 182 R+5 51
128 i@+ 16 33 184 G705 22 8%
129 5708 35 8% 185 xLBLé 21l 86
138 RCL3 36 @3 186 CHS -2z
131 < -24 187  RCLD 36 14
132 STOE 35 &6 188 - -45
132 RCL4 36 84 189  RCL4 36 64
134 + -55 156 - -45
135  §T07 35 &7 191  RCLS 36 @5
136 RCLS 36 &5 19z - -45
137 + -33 183 S708 35 68
138 RCLD 36 14 194 RTN 24
136 + -55 195 %LBLE 21 15
148 §T06 35 66 19¢ 3 63
141  RCLZ 36 @z 1987 g 85
142 4 a4 198 #LBLT 21 67
143 EEX -23 199  STOE 35 15
144 z ez 268 R -31
145 z -24 2a1 4 84
146  ST0@ 35 66 2az a 66
147 CLX =51 283 - -45
148 FRiL1 36 81 204 CHS -22
149 [ gs 285 RCLE 36 15
156 9 6s 2@é z -24
151 - -45 287  RCLS 36 88
152 N<@” 16-45 288 X -35
153 6704 28 a4 289  FRTX -14
154 5 @5 2148 RCLS 36 68
155 X -35 211 PRTN -14
156 5T+@8 35-55 @@ 212 R -31
157 xLEL4 21 04 213 FTN 24
15¢ CLX -51 214 kLELe 21 16 15
155 1 al 215 N2y -4
166 @ Gi 216  ENTt -2i
161 Fa® 16 23 @@ 217 ENTt -21
162 ST+@ 35-55 6E 218 RT 16-31
163 z 8z 219 - -45
164 X -35 2zu 4 a4
165 Fi7 16 23 61 221 ] [T,
166 &T+@ 35-55 @6 22z - -45
167 CLX -51 | 23 CHS -2z
_166 KCL& 36 66 224 &TO7 2z 87
LABELS FLAGS SET STATUS
A usep P usep |© usep |° usep |F usep |° usED FLAGS TRIG DISP
a b c d 1 N
USED USED USED USED e USED USED 0 OD OF DEG FX &
C USED ' USED 2 USED 3  USED 4 USED 2 USED 1 0 GRAD O sCl O
z = = 5 5 2 0O K RAD O ENGOD
USED USED USED NoT USED |3 O ® n
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Program Deseription |

~ )
Program Title 67 - COPPER KETTLE ANESTHETIC REGULATION

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

Address 2045 Oak St. # 3
Lcny San Franciscc State Calif. Zip Code 94117 J‘
Fi\T —
- - - )
Program Description, Equations, Variables C1ven anesthetic circuit= - FytFa
Fe——— VAPQRI ZER
Where: Fp = Total gas flow to patient circuit & . wroH
Fg = Flow out of vaporizer = Fyt+Fy  ——
FR = Flow into vaporizer (02+N20) 'y n
Fpo = Flow of anesthetic out of vaporizer -0 FLow)
FR = Fr-Fy = remainder flow UAF:-\JES
Rp = Remainder flow of oxygen i
Ry = Remainder flow of N20
Vo = Vaporizer flow of oxygen

VN = Vaporizer flow of N30

A = Anesthetic, by %, 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

ByA
-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

(specific gravity of liquid, gm/ml) - 1000

Anesthetic liquid usage rate (min/ml)= ¥ -
imolecular welghgT
exp

Gibbs correction of Pv forPp is:
PV (correction ) =

specific grav. ‘1000 (Bp = 760), Q&’y)
Og) * 6,236x 107

FK=FV+FA = ('PL‘A'P+P ) . Fv, So = FR=FT - (&I{-'.—PA) . FV

Also: Py is calculated from the Antoine A equation as: 1log Py = A' - ——a—B—

where A' (not to be confused with A, above), B & C are constants for a T(°K)+C,

given anesthetic agent.

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

| PV/ (P +Py). If this is exceeded by the operator, AMAX will be displayed,
flashing, when one attemps to compute Fy.

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

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

Sketch(es)

-

Sample Problem(s) Given the Antoine constants for enflurane, or A=6,98840 B=1107.839,
and C=213.063 ;at an altitude of 4500 feet, at 25°C, given Fr = 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[ENTt+ ] 213.063[A] 184.5[ENT 4] 1,52[f][A]
4500[CHS][B] ~ 641.84 Pp, 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] » 2.5 USE RATE, min/ml. [R/S] - 0,19 mg/ml

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

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

\.

-

Reference (s) 1) Scientific Tables, Diem & Lentger, Documenta Geigy, 7th Edition,
Basle (Switz.), 1972, page 252

2) Rodgers, R, C. & G. E. Hill, in prep. (1976)
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18 User Instruetions
COPPER KETTLE ANESTHETIC REGULATION CARD 1/1
‘1 M.W. ¢+ SP.Gr. PA PV A% >~ FV, FR  Pycorr A Y% z}
E% A+ B4C ALT T(°C) Fo -»USE RATE
STEP INSTRUCTIONS DATA/UNITS D/?TL:\TlslrilTTs
1| If ntoine constants are to be entered L]
automatically from card, input side 1 of card 00
of any of the specific agent cards B
written by present author. Author
2 | Enter card (both sides) "copper Kettle"
3| If #1 not done, input A',B, & C. A'
B
C
4 Ifw#i_ggfiaone, input mol, wt. & specific M.W.
gravity of volatile agent SP. GRAV. M. W
5| Do either:
a. Input altitude in meters or -feet to
estimate atmospheric pr. Pp m, -f Pp (om Hg)
b. Input barometric P, mm Hg Py P, (mm Hg)
6 | Do either: **
a. Unit T (°C) to calculate vapor pressure T(C®) Pv (mm Hg)
b. Input vapor pressure of anesthetic mm/Hg
directly. Pv Pv (mm Hg)
7 | Input total flow to patient circuit Fy o F¢ (cc/min)
8 Input A, % of anesthetic vapor desired in
finall mixture, calculate FV (flow to vaporizer) A(%) Fv (cc/min)
9 | Display FRp (remainder flow)* Fr (cc/min)
10 | Calculate min/ml of LIQUID ANESTHETIC (USE
RATE) min/ml
11 To calculate time remaining, input ml. agent
left & press X (optional) ml min.
12 To calculate mg of anesth,vapor per ml final
gas mix: mg/ml
13 To calculate Gibbs - corrected valve of py
for Py; Pv (corr.)
14 To calculate % CH from Pv (corr) to Py % corr.
15| May change data entered in any steps, and redq
Steps 8-14 at will
*16 | May display Ay,y after Step 9 Avax
¥%x17 If PV.Z PA (i.e., anesthetic is a gas at a

given T) program will stop and flash Pp
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 19
B ¥LELK 11t @57 lax 16 33
gaz  ETOE 35 g2 c > ) 858 ¥LBLc 21 16 13
Tk R -3i @59 RCLS 36 @5
gad  CTG0L 35 81 @Ea XY 16-34 See if PV > PA
Hes R -31 B> Q) 861  GTOS 22 85
aegc  CTOR 35 g @6- ¥LEBL4 Z1 84
ae7 ETH 24 A' > (0) 863 FSE 16 51 Display flashing
Bas  ¥LELe Z1 16 i1 864  GT04 22 64 "PA"
aas  ST04 35 64 N 865 ¥LELS z1 85
@16 Ri -31 Spec. grav. ~ (4) @66 NIV -41
@i STG3 35 63 @67 &T06 35 &6
@iz RTN 24 Mol. wt. ~ (3) #65  FRTS -14 Py > (6)
@13 #LELE 11z 869 RTN 24
@14 K:@7 16-44 @7@ ¥LELD 21 14
@15 GTO! 2 i @71 STO7 35 67
616 CHS -2é a7z RN 24 FT > (7)
aiv ) -6Z 77 #LBLd 21 16 14
a1z 3 63 @74 RCLé 36 86
Bis @ G @75  RCLS 36 85
626 4 o4 87¢  RCLE 36 86
821 & as 77 + -55
azz i -35 87s z -24
@23 ¥LELI z1 @i @79 EEX -23
az4 i a1 Alt. is now im age z 6z
5 ; -52 meters ag1 X -35
26 z 6z 882 N3V -41
az7 4 84 ag3 X Ye 16-34
aze i o1 ag4  CT0Z 22 6z
@28 CHS -z @85  EEX -23
636  EEX -23 age 2 8z
@31 4 G4 agr : -24
@3z CHE -z2 sgg  STOS 35 89
@337 X -35 @59  RCLS 36 @5 (A/100) > (9)
@34 e¥ 3z a9a X -35
@35 7 67 @3l RCLE 36 86
a3¢ & B eoz z -24
@37 @ ae 893  RCL7 36 67
azs ; -62 #a4 X -35
) G g @35  PRTX -14
B46 3 83 4%  R<S 1
@41 § & 497  RCLS 36 @5 zz ;“ Xs Auax
a4z X -35 @98 FRCL6 36 @6
@43 PRTY -14 a9s + -55
@44 ¥LBLk 21 16 12 188 RCLS 36 65
@45 STOS 35 &5 PA > (5) 161 3 -24
@4 FTN 24 168z X -35
@47  ¥LELC 21013 163 RCLT 36 67
B4s  STOS 75 &g 0 184 - -45
@49 RCLZ 36 B2 T (%) > (&) 165 CHS -2z
a5@ + -55 186 PRTX -14
@51 FCLI 36 i 187 RS 51 Fp in X
@5 K2 -41 168 Re -31
a53 : -24 189 FRTX -14
@54 RCLE 36 B@ 116 RN 24 in X
@55 - -45 111 ¥LBLZ 21 @z Amax
@5¢  CHS -z 112 83y -4
REGISTERS
0 Al 1 B 2 C SMOL ~WT 4 (S;’;ﬁgv S PA 6 PV ’ FT 8 T(°C) o 'A/100
SO S S2 S3 S4 S5 S6 S7 S8 S9
D E 1
ATeR) SR ¢
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 #LBL3 z21 @3 T Y
114 FSE 16 51 Display flashing 176 E:-‘
115 &T03 2z 83 "Avax" 17 - et
~ - - il K (K]
116 *LBLE cl 15 172 -
- N - - e & 2]
117 RCL3 36 83 173 EEX =
118  RCLS 36 85 i i <
_ - it 174 4 a4
1 11" X —JJ 1 Fq - _-::4
I b el & i - -
128 RCLS 36 b2 176 ROLE 36 @s
122 RCLE 36 @& 1,.':. et
g - - /o + ]
123 Z a: 174 X =2
124 7 67 186 FRTX 14
- - & ".‘ t_-‘ -1d R
1_;;: 3 _EZ‘E 181 Frg 5 Display Py (corr.)
- y o< 182 RCLE 36 @6
1&'!‘ 1 di Wl T - c
£r i 183 %CH 16 55 v
128 S 85 T iy % change from
v 184  FRTX -i4
129 + -55 o s Py, (corr) to P
g . 185 FTN 24 y \
136 STOA 35 11 18e i 51
131 z -24 CKr) » (a) — v
132 & #c
133 z 6z
134 . -6 190
135 3 a3
136 5 5
137 g a5
138 < =24
129 ST0B 33 1z
146 kL7 36 a7 | W = (mg/ml) of
141 ¥ _35 vapor - (B)
142 EES -23
143 3 83
144 HEY -41 200
145 z -24
146  RCL4 36 a4
147 X -35
148  FRTX -14
149 RS 51 Use Rate (min/nl)
156  RCLE 36 12
151 PRTX -14
5z ETN 24
153 ¥LELe 21 16 15
154 RCL3 36 63 210
155 RCL4 36 84
156 = -24
157 EEX -Z3
158 3 83
154 : -24
168 RCLS 36 65
161 7 ar
162 6 aé
163 @ 66
164 - -45 220
165 X -35
166  RCLA 36 11
167 z -24
168 g a6
l LABELS Frtt FLAGS SET STATUS
B C D E WMITI/ T
A BrC -f k Pp [TT(°C)> Py Fe mg /ml 0 FLAGS TRIG DISP
a ‘ ~ |b c d e 7 Al ON OFF
MW 4+ S.G. Py Py A PFyFpA, Py corrZ A o O © DEG & FX K
0 ' Used 2 Used |° Used Used 10 ®| egraD O | sci O
5 3 7 5 5 2 0O B RAD O | ENG O
Used 3 3 0 X n
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Program Desecription |

s N
Program Title 67 — ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA

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

Address 2045 0Oak St. #3

City San Francisco State Calif. Zip Code 94117
\_ y,
( The #toine equation uses the 3 constants A, B, &
Program Description, Equations, Variables q e n nts A, B,

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

B
Log (Py) = A - T =

This can be changed to:

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

which is of the form Z = ag +alx + a,y or a multiple linear regression formula,
with Z= T - 1og(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 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)
\_ ,
= )
Sample Problem(s)
1) T (°C) Pv/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
2) Given T = 17.3, estimate PV from equation,
Solution(s) 1) 17.3[ENT 4] 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 +] 551.2[A]
52.2[ENT 4] 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.
\_ J
7
Reference(s) W
L D
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ANTOINE

T(°C)+P
no \Y

VALUES

LAST
-

T(°C)P
s+ v

STEP INSTRUCTIONS DA:P:\F/’SIIITS KEYS DAC)TIZIPJ:ITS
1 Enter Card both sides [:::] [ ]
2 Initialize registers [ T ][ a ] 0.00
3 Input T(°C), then vapor pressure T(°C) NT + [777]
(P,) and do sums = display "n", the C 0]
running # of data points Py [ A ] [,, ] n
4 To correct errors, either: [ 1]
1) Enter erroneous T & Py and: T(°C) EﬁT'ﬂ [ ) ]
or Py | B || |
2) Cancel out last data set summed: [i}lr](w ?
5 Calculate A, B, C of [;fﬁ,][f;;;
Antoine equation: [ D || | A
R/S || ] |[B
R/S J[ | |¢
6 Test formula: Given T(°C), estimate [ 0] -
Py T(°C) | e[ ] Py (est.)
7 Return to #2 if desired, or to steps 3-6. L]
I
I
LI
I
(I
I
I
[
L
[
.
I
(I
I
[ 1]
[
.
[ L]
[ 1]
]
L]
L]
I ]
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24
STEP  KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
681 #iELa Zi 16 i1i @5 - —3%
aez  CLEG 16-53 @58  RCOLE 36 B8z
a6z 25 16-51 @5¢% RCLS 36 85
g@s  CLRE 16-53 aea Y -35
([ ael RCLE 3& 86
6as 66z  FRCL1 36 @l
a67? acs ¥ -35
aas @64 - -43
gas @65 kS -35
@im @6e  STOD 35 i4
a1 @67 FRCLE 36 a5
@1z Ed 35 #es  FRCLS 36 48
@13 5T+Z  35-55 62 acs X -35
@14 FRCLA 36 1i @76 RCLY 36 a3
@15 FRCOLE 36 12 @r1  RCLE 36 86
ale kY -33 arz ¥ -35
@17 57+3 35-55 &2 B73 - -45
81§ FRCLE 36 12 874 RCLZ 36 83
@19  FECLA Je i1 7S RCL® 36 8%
Gza I+ & @re X -33
621 RTN 4 @77 RCL4 36 a4
22 ¥LELE &l 12 7&  FRCLI 36 @i
az3 LGE 16 32 Bre S -35
624 wLELI zl a1 aga - -45
825 GSBe 23 1o 15 a&i X -35
@zé  &7-1 35-45 6t @gz  STOE 35 15
827  FRCLE 36 1z ag>  RCLS Jb @5
aze ® -35 @84 FCLS 36 6%
8z2s  5T-z 35-4% éz aes X -35
@38  RCLA 36 11 88€  FCL4 36 64
a3l RECLC 36 13 @57 KE 53
a3z X -35 aes - -45
833 &£7-3 35-45 &3 @8s  FCLS 36 @8
834  FRCLE 36 12 @%@ RCL7 36 &7
@35  FRCLA 36 11 aai X -35
636 I- 16 56 8%z  KCLE 36 86
a3r RTN 24 @a3 NE 53
838 xLEBLC 21 13 a4 - -45
@35  FRCLA 36 11 @95 X -35
@46 RCLE 36 12 9%¢  RCLE 36 4§
641  ET01 Zz 8l 857  RCLS 36 @5
@4z KLELD Z1 14 ass ¥ -35
843  FCLZ 36 43 @9s  ROL4 36 84
844  RCLZ 3o 82 146 RCLG 36 ac
@45  FR(CL1 36 @l 141 X -35
846 F2s 16-51 i@z - -45
@47  STO1 35 61 163 SE £3
a4t F4 -31 164 - -45
@45 STOZ 35 a2 165  RCLD 36 14
54 ki =31 i@ RCLE 36 15
@51 STOZ 35 &3 i67 - -45
@52  RCLS 36 &5 168 g -41
853 RCL® 36 89 165 = -24
854 X =33 116 CHS -2z
855  FRCL9 36 &4 111 STOI 35 46
ase KE 53 _ 112 KCL3 36 a3
REGISTERS
0 1 2 3 4 5 6 7 8 9
Ly I yz Ix z

S0 St 52 S3 “rx [Prx [Pry [Yev? [Paxy [P

A D 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

117 FCLS 36 69 164 N "y

114 Iy -35 178 RCLD 36 14

115 RCLe 36 84 171 - -45

116 FCLI 36 &1 172 CHS -2z

117 -35 173 16+ 16 33

11& - -43 174 OSFE -63 62

119 RCLE 36 68 175 RIN 24

126  RCLS 36 85 176 xLELe 21 16 15

121 X -35 177 STOB 35 1z

122 RCL4 36 64 178 xRy -41

123 RCLE 36 @6 176 STod 35 i1

124 -33 1&6 -33

125 - -45 18: STOC 35 13

126 FCLI 36 46 187 KTN 24

127 X -35 183 K-S 51

e + -55

123 RCLS 36 &5

136 RCLS 36 &S

131 X -35

13 RCL4 36 64

137 KE 53

134 - -45 190

133 z -4

136 STOD 35 i4

137 RiL4 36 @4

132 X -35

135 RCLI 36 4€

146 CHS -22

141 RCLé 36 66

14z ¥ -35

1432 + -55

144 RCLI 36 61 200

145 - -45

146 CHS -2

147 FCLS 36 8¢

145 : -24

145 ECLD 36 14

156 RCLI 36 46

i51 X -35

152 CHS -22

57 + -55

154  CHS -2z 210

155  STOE 35 15

15¢  FCLD 36 14

57 DSPS  -63 85

156 RS 51

15¢  RCLE 36 15

166 DSF3  -63 63

161 kG 51

162 FCLI 36 46

163 RN 24

164 ¥LBLE 21 15 220

165 RCLI 36 46

166 + -55

167 RCLE 36 15

168 X3 -41

LABELS FLAGS SET STATUS
A Used Used | Used Used Used |[° FLAGS TRIG DISP
2 Ysed c d Used 1 o D% | oee FIX
0 1 2 3 2 1. O R GRAD O SCI g
> 0O ®| RAD O | ENG

5 3 7 8 3 30 ® n__ 2
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VAPOR PRESSURE PROGRAM COMMENTS

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

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

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

the first 51 steps of the other vapor pressure programs.
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~
Program Title 67 - ANESTHESIA: VAPOR PRESSURE OF WATER (RODGERS) T
Contributor’s Name  Richard C. Rodgers, M. D. r
Address 2045 Oak Street, Apt. 3
City San Francisco State CA Zip Code 94117
\. J
(- L . The vapor pressure of water can be expressed by an
Program Description, Equations, Variables y

Antoine equation:

1716.984
lo P (umm = 8.,04343 - .
819 P (mm Tg) T(°C) + 232.538
Atmospheric pressure may be input directly or estimated on the basis of Altitude
As 2: 4
) - 10~ alt. in meter )
PA (m Hg) = 760.938 - e 1.241x ( € )
The Gibbs - corrected PV value is:
mol. wt. .
P, - 760
PV (corr.) = exp spec. 8rav. * 1000 ( A ) + 1n (PV)
(°K) * 6.236 x 104
- ry (-]

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

calculated valves deviate from the data by < 1%.

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

loaded on Side 1, Program on Side 2.

( )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ _J
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Program Desecription 11

N

Sketch(es)

—

Sample Problem(s)
1) T = 0°C, find Py

2) T = 80°C, Find Py
3) Altitude = 4500 feet, find PA
4) Altitude = 1000 meters, find PA

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

.

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

\Y
2) 80[A] » 354.61 mm Hg,

[R/S] » 0.47 Atm., Py
3) 4500[CHS][B] ~ 641,84 mm Hg, P
4) 1000[B] > 672.13 mm Hg, P,
5) 35[A]2500[CHS][B]IC] - 42.24 mm Hg, Py corr.
[R/S] -~ 6.439602080-06, % corr,

A

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




SET STATUS
FLAGS TRIG DISP
ON OFF
o O DEG FIX
10 ®| GRADO | sci O
2 0O RAD (O ENG O
3 0 R n_2

v
User Instruetions 2
VAPOR PRESS ORE OF WATER
ENTER PA
PyCORR. %

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

with "copper kettle anesthesia regulation" L

program if desired. L] |

2 | Use "copper kettle anesthesia'" regulation C 0]

program as desired. l [ ]

or o

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 Il B ] P, (mm Hg)
4'| Calculate Gibbs - corrected Py I,EA,\I I Py (corr.]

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

I .

o

I .

I .

L

I

NOTE: When preparing recorded magnetic card | I[ |

from program register listings on l I ]

following pages, perform the following | || |

steps: ] |

1 | Load registers 0 through 4 with constants showh. | |[ l

2 | Wwith calculator in "run" mode, press 'write dafa" ‘ l I I

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

reader. | l' l

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

I H |

I N

I .

I .

I

o

L

I .

I

I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
G61 WLELA 2T 11 = z —24
aa: 5707 35 @r ° 55 EE% -23
mrz  RoLz 36 ez | 0O 7 ) o P
@@ + -55 Pyt . 24
ga5 RCLI 36 01 @i RCLS 36 65
gaE  H2Y -41 96> S ar
e - -4 863 3 @6
ges  ROLA 36 @6 964 o s
eas - -45 ARG - -4
@16 CHS -2z @65 x -35
ar o pL 1B @67 RCLT 36 @7
iz STO 395 86 & z z
e13 RS st | By (6 o: 2 o7
a13 ; o7 o7é 2 83
a1 6 bc 871 . -6
a1e o g6 a7z 1 a1
orr = 24 @73 5 @5
a1 ETN "‘f Display atm, a3 + -55
@15 *LELB 21 1z i i 4
azl ETO1 22 @i @77 . -6z
b4 3 b3 BEE 6 86
bza b 6o @gi  EEX -2
az7 & a5 653 . _24
bzs X =35 @54 ROLE 36 86
a3e 1 a1 Alt.(in meters) now B8E + -55
631 . -62 agr ar 33
3z z 6z @ss RS 51
b33 4 64 ées  RCLE 36 @6 Display Py (corr.)
f34 ! a1 @se  CH 16 55
35 CHS -2F > - -~ . .
aig EEN -23 g:qé 2”; g‘; Display 7% corr.
@37 4 4 —
@38 CHS -2z
@3 X -35
a4 ex 33
@41 7 o7
64z 6 a6
a4z a a8 REGISTER CONTENTS
44 ) -6Z
845 g @5 5. 643430000 @
@4¢ 3 @3 1716. 9840068 1
@47 & @6 232.5360008 2
g4 % -35 15. G2eae00e 3
@45 STOS 35 65 1. AGEAGEBRE 4
@56 RTN 24 Py > 5) ¢ AABEARBBE S
@51 ¥LBELb 21 16 iZ ¢, BHEGER0EE 6
@52 5T05 35 85 ¢, 600600008 7
@53 RTN 24 Py > (5) g, BEAGABEEE &
854 XLELC 21 13 G.HEBOBAA0E O
@55  KCL3 36 83
@s¢  RCL4 36 @4
REGISTERS
0 1 2 3 4 5 6 7 8 9
04343 | 1716.984 (232,538 18,02 1,000 PA Py T(°C)
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 HALOTHANE A

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

Address 2045 Oak Street ’ Apt . 3

Clty San Francisco State CA ZIP Code 94117
\_ y,
—

Program Description, Equations, Variables The vapor pressure of halothane can be described by
an Antoine equation:

1043.697

log P (mm Hg) = 6.76799 - T'mcyio18 262

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

-4
P, (mm Hg) = 760.938 e—l'24l + 10 ° (alt. in meter)

The Gibbs -~ corrected Py value is:

mol wt
. P -7
Py (corrected) = expd spec. grav, °* 1000 (A 60) + 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).
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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Program Deseription 11

N
Sketch(es)
\
~
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 & % 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, (PV)
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
( 1) Rodger R. C. & G. E., Hill, 1 i 1976
Reference (s) odgers, R. C. . E. Hill, in preparation (1976).
2) 1ICAO Std. atm. table, in SCIENTIFIC TABLES, Diem & Lentner, CIBA - -,
Geigy, Basle (1972), page 252.
L _J
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User Instruetions ®
VAPOR PRESSURE OF HALOTHANE
ENTER P
STEP INSTRUCTIONS AT UNITS KEYS DA NS
1 Side 1 of card to store constants for use [:::] [;;::
with "copper kettle anesthesia regulation" [:::] L;::;
program if desired. E;;:J l |
2| Use "copper kettle anesthesia regulation" C 0]
program as desired. I }[777 ]
or I
1"l Load sides 1 & 2 [ | | |
2' Input temp. & calculate vapor pressure T, °C | A I[ | Py, (mm ﬁg)
Optional: Convert Py to Atm. [R/S || | Py, (Atm.)
3"l Do either: | N |
a) Input altitude (meters +, or feet-) M, or-Ft IVB |{ ] Py (mm Hg)
b) Input atm. pressure from barometer P5, mmHg [ f ,| B } P, (mm Hg)
4'l Calculate Gibbs- corrected Py [ c || | |Py (corr.)
5'1 Calculate % correction [R/S || | |% corr.
I
I
I
l | |
I .
NOTE: When preparing recorded magnetic | || |
card from program register listings I I[ |
on following pages perform the [ |'
following steps: [ || I
Load registers 0 through 4 with constants shoym. | | |
With calculator in "run" mode press 'write data" | || |
key & pass side 1 of blank card through card [ | |
reader, [ Il |
3| Record program on Side 2 of card in usual | ][ ]
manner. | | |
. |
I
I
I
i 1 |
SET STATUS
FLAGS TRIG DISP
ON OFF
o O @ DEG & FIX &
1 0O GRAD O scI O
2 0O KR RAD O ENG O
3.0 3 n
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
B! $LELA £1 11 s - -y
agz  STO7 35 &7 oot EEx e
fg: Rl 36 be T(°C) + (7) @53 3 63
@i + 55 BEG : -4
ées  RCLI 38 0 @61 FRCLS 36 €5
aac Sl _-A‘ g5 7 ar
egr = 4 BE3 6 86
pee  FCLE 36 6§ e P 66
gos - -45 ges - -45
@16 CHS -2z Ber - e
1G 5 33 T - el
AP 16 35 867 RCL? 36 67
12 &TGe 33 b6 o
- - Py - (6) @es 2 a:
@12 RS 51 P < o
@14 : ¢ Display mm Hg a7 3 63
@15 3 a6 671 &7
aié & 5 e ] "
a17 % -24 et
618 RN 24 g;; N _gg
612 “'E'LE 'fl 1 Display (atm.) 75 z -£4
20 5av 16-44 paiy : -
@21 GTO Z: a1 pls e
@z:  CHS -z i : s
623 . -2 pid 3 p
o p e B56 é 6
e ; ) @81  EEX -23
82¢ 4 @4 e . P
I % a3 = -4
e wl Fl at @g4  ROLE 36 66
828 #LBLI 21 a1l BES N 32
36 1 1 " <
a:ff Lo Alt. in meters now #5¢ + -93
- : o 857 e* 33
@3z z 6z :
< . , @5& RS 51 .
g;j i gf g5 RCLe 36 g¢ | Display Pylcom.)
: e i @96  xCH 16 55 . .
@35 CHS r4 . - Display 7 CH.
> ; pt @s1  RTN 24
836 EEX -&3 e EC .
@37 4 @4 | i T -4
@38 CHS -2 y
@35 % -35 .
a4 ex 33
@41 7 @7
@4z 6 a6 REGISTER COMMENTS
643 @ b E.TETISEREE @
844 . —es 1643, 657066 1
845 § &9 F16. 2620066 2
@46 3 63 157. 4@Bo0BE 3
g4r @ g 1. BGHBGOREE 4
b4 x _ o 0. GegBEEEEE S
@43 STUS 35 &5 6. BROEEEE6E &
ése  RIN 4 P, » (5) B.BO00BBOBD 7
851 «&LBLh 21 1o iZ A G, AGPBEREEE &
b5z 57?5 35 85 6. 6006080 S
@53 RTN 24
654 sLELC 2113 | Pp 7 (5)
855 RCL3 36 @3 . . ,
@S¢ RCL4 36 b4 [ [ I
REGISTERS
0 1 2 3 4 5 6 7 ° 9
6.76799 | 1043.697|218.262 | 197.4 | 1.86 Py Py rce)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Deseription 1

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

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

Address 2045 Oak Str., Apt. 3

City San Francisco State CA Zip Code 94117

> y,
-

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

by an Antoine equation:

~ _ 1109.577
log P (mm/Hg) = 7.02683 - Trocy"533 755

Atmospheric pressure may be input directly or estimated on the basis of altitude as
e—-l.24 X 1074 (alt. in meters)

Py (mm/Hg) = 760.938 °

The Gibbs - corrected PV value is:
glol wt.
(corrected) = explspec grav ® 1000
((’oK) - 6.236 X 104

(P, - 760)
PV A

+ ln(Pv)

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

calculated values deviate from data by < .7%.

When preparing magnetic card; constants for storage in registers are 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)
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.
\_
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 Instruetions 7
VAPOR PRESSURE OF DIETHYL ETHER
ENTER P
ALT >~ Pp Py corr.%
STEP INSTRUCTIONS DA'T'X;S,I,TS KEYS D:TUA.I;lP.I:::I’S
1 Side 1 of card to store constants for use [:::j [;;:]
with "copper kettle anesthesia regulation" L1
program if desired. L;::J [”, ’
2 Use "copper kettle anesthesia regulation" I
program as desired. [ 7’[4ih]
or L]
1'| Load sides 1 & 2 I
2' Input temp. & calculate vapor pressure T, °C [ a [ | Py, (mm H,
Optional: Convert Py to Atm. [R[S ][' 7] P¥, (Atm. )
3'| Do either: N
A) Input altitude (meters +, or feet-) m, or-Ft {WB I[ ] | Pa (mm Hg
B) Input atm. pressure from barometer P,, mHg [ £ |[ B | P, (mm Hg)
4'| Calculate gibbs - corrected Py | c || | Py (corr.}
5'| Calculate % correction [r/s | | % corr.
I
I .
I .
I
.
L
NOTE: When preparing recorded magnetic card l 77][ 7]
from program register listings on { ][ ]
following pages perform the following [ || |
steps: I ][ ]
Load registers O through 4 with constants shoyn. [ |1 |
With calculator in "run" mode press "write data" [ ]I ]
key and pass Side 1 of blank card through [ ][ |
card reader. [ II I
3 Record program on Side 2 of card in usual manper, [ ll l
I N .
I N .
I
I .
[ I
SET STATUS
FLAGS TRIG DISP
ON OFF
0 0 & DEG FIX &
1 0% | GrRaDO | sci O
2 O RAD O ENGZD
3 0 n




Program Listing I

38
STEP IKE)YH.E }ITEY KEIY C:OTDF COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
gez  STO7 35 &7 857 : &4
@6z RCLz 36 6z | T(°C) » (D) 856  EEX -23
a4 + -55 639 E b3
8es  RCLI 36 81 bey = _ed
67 z -24 ggi : gg
gg; RL.i:Ef ab_ﬂg 9?:4 o 35:7
@1 CHS -2z b6 - ~43
g1 e 16 33 323 KoL % oo
Z “T06 3 t 7 L v
b: RS s | ® -
7 7 b5 i i
g;; ; g& Display mm/tg BE@ 3 €§
@1s 8 1] el -ée
@1s RN 4 b7s e 8>
@19 *LELE 21 12 | Display Acm. ors o
8zé K347 16-44 73 - 24
621 G101 2z 81 bre & b6
B2z CHS -2z brs . ~6c
8z3 . -62 gg% ¢ o
2 3 3 ] 3 K
o5 b o o ese s 6
626 4 84 | @61 EEX ~€s
27 § @6 e6z 4 b4
8ze ¥ -35 gz : ) ,-f4
829 #LBL1 21 a1 684  RCLE 36 @6
a3a 1 61 Alt. in meters now 83 LN 9
631 . -62 @65 * -55
83z 2 L ger e 33
@33 4 a4 et F-& 51 Display Py/corr.)
w34 i 6l a8%  RCLe 36 86
5 CHS oz #%8  xCH 16 55 .
g;; ?g; _23 @o1 FTN 4 Disp. % corr.
@37 4 a4 65z R 91
@38 CHS -2z } |
@39 X -35
846 ex 33
841 7 ar REGISTER CONTENTS
04z 6 3
843 6 a6
644 . -62
G5 4 P 7.B26538088 @
@46 ki 63 i109.577088 |
847 g Be 233.1558088
a4s -35 74. 18868886 =
849 STOS 35 @5 6.720800060 4
gs5e¢ RN 2 P, > (5) B.8p6BGARGE 5
@51 xLELb Z1 16 1Z 6.8000008608 &
852 ST05 35 @5 6.8600800000 7
@53 RTN 24 P > (5) 6. 886668068 S
@54 ¥LELC 21 13 A g.aeagoesos 9
55 RCL3 36 @3
856 RCL4 36 64 | | |
REGISTERS
0 1 3 4 5 6 7 8 9
7,02683 | 1109.577| 233.155| 74.1 .72 P Py T(°C)
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E
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Program Desecription |

( )

Program Title 67 - Anesthesia: Vapor pressure of

Methoxyflurane

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

Address 2045 Oak Street, Apt. 3

City San Francisco state CA 2ip Code 94117

. —/
-

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

by an Antoine equation:

1336.579

log P (um Hg) = 7.08219 - 1533573 480

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

directly or estimated as :

- ~4 .
P, = 760.938 * e 1.24 x 107% (alt in meter)

The Gibbs-corrected Py value is:

mol, wt. P, - 760)
Py (corrected) = expyspeci gravity ° 1000 A + 1n (Pv)
(og) * 6.236 X 10%

Operating Limits and Warnings Antoine constants were fit to data from 6.27 - 104.65°C, and

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

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

loaded on Side 1, program on Side 2.

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

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

\_ _/
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Program Desecription 11

Sketch(es)

\

~

Sample Problem(s)

4) Given altitude

1) T = 100°C, find Py
2) T=40°C, find Py
3) Given altitude

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

1]

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) 40[A] - 64.46 mm Hg,
[R/S] + 0.08 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] - 50.49 mm Hg, Py corr.
R/S > 4.104123050-05 % corr.
\_
( . . .
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.
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User Instruetions ‘
VAPOR PRESSURE OF METHOXYFLURANE
ENTER P
STEP INSTRUCTIONS DA!r’:\F/’SrIns KEYS DSTLZS:IT'I'S
1 Side 1 of card to store constants for use :I [_3
with "copper kettle anesthesia regulation" 1L
program if desired. [;l l |
2 Use "copper kettle anesthesia regulation" 1]
program as desired. l | [ jj
or L]
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: [ l [ ,I
A, Input altitude (meters +, or feet-) m, or_Ft. s Il | P (mm Hg)
B. TInput atm. pressure from barometer PA, mm Hg [ f f [ B ] P, (mm Hg)
N
4 Calculate gibbs - corrected Py | ¢ I | |Py (corr.)
5'| Calculate % correction [ R/S || ] |% corr.
LI
I .
I
.
I .
I
I
NOTE: When preparing recorded magnetic [ I | ]
card from program register listings [ ‘ [ I
on following pages, perform the l J I ]
following steps: [, 7 ] [ I
1 Load registers 0 through 4 with constants [ 7 l [ l
shown, l J I I
2 With calculator in "run" mode, press '"write [ ] |
data" key & pass Side 1 of blank card through [ I
card reader. ' ] l ]
3 Record program on Side 2 of card in usual I I [ l
manner. I [
[
SET STATUS
FLAGS TRIG DISP
ON OFF
00 X DEG & FIX £
10 X GRAD O SCI O
2 O RAD 0O ENG O
3 0 n_2




B7 Program Listing |

42
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
661 *LELA Z1 11 GG B =24
gaz  ST07 35 &7 TC°C) + (7) @se  EEX -23
683 RCLZ 36 @z @59 3 X
664 + -55 (1 z -4
665 RCLI 36 61 @61  FCLS 36 @5
1T V4 -41 6z 7 a7
a7 : &4 863 € b6
ees  RiLA 36 6 BE4 @ T
8es - -45 @ESs - -45
gla  CHS -2z Gé x -35
@11 16" 16 33 @67 RCLT 36 @7
a1z sTa6 35 € | Py > (6) 865 2 6z
@14 7 7 are 3 X
615 é b6 @71 -62
1€ b 66 @7z 1 61
17 : -24 @73 5 a5
Bi& RTH Zs Display (atm.) a7q + -3
@19 *LELE Z1 12 75 z -4
628 Kra7 16-44 are 6 b6
621 G701 2z a1 @77 . -6Z
62z CHS -zz @re g z
623 . -62 @ra 3 X
824 3 83 (2 6 @6
25 é @ 6e1  EEX -23
azé 4 b4 &z 4 4
acv & @& ag3 z -4
Bz8 X -35 @g4  RCLE 36 6
625 =xLBL1 21 81 Aly. in meters now BES Lk 3z
a3e 1 a1 o + -55
831 . -62 a7 e* 33
B3z b éc ags f5 51 Display Py (corr.)
32 4 a4 @85 RCLE 36 86
834 ! @l asa %CH 16 33 Disp. % A
635 CHS -z #91  RTN 4
636 EEX -23 89z RS 51
637 4 84
838 CHS -z > d
639 X -35 ; i
648 ex 33 z >
641 7 a7 | 3
b4z & b6 1.426060000 4
643 b b @, 066aBEEEE 5
44 . -os f.oBaOHEEEE 6
845 g 65 f.800660006 7
46 3 b3 G.a66006008 &
847 & as f.0006000086 S
B4 X -35
845 ST0S 35 @5 P, > (5)
656 RTN 24
@51 xLBLb 21 16 1Z
g52  §T05 35 5 P, > (5)
@53 RTN 24 —
@54 xLELC 21 13
655  RCL3 36 83
@56  RCL4 3o 0:14 SEGISTERS
6 7 9

° 7.08219|'1336.579 | 213.480 | 165.0 | 1.42 [ 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 Deseription |

a8 . )
Program Title ANESTHESIA: VAPOR PRESSURE OF ENFLURANE

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

Address 2045 Oak Str., Apt. 3

City San Francisco State CA Zip Code 94117
> _/
£ )

Th
Program Description, Equations, Variables e vapor pressure of enflurane can be described by

an Antoine equation:

1107.839
T(°C)+213.063

log P (mm Hg) = 6.98840 -

With < .37 deviation from experimental data over the range 17.3 > 56.4°C.
Atmospheric pressure is entered directly or estimated by an experimental fit to the

ICAO Std. atmosphere Table (2):

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

Gibbs correction of Py for PA =

mol., weight
Py (corrected) = exp spec - grav * 1000
©x) 6.236 *+ 10%

(Pa - 760) 1) (By)

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 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.

. v,
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Program Deseription 11

Sketch(es) W
L y
a8 _ o .

Sample Problem(s) 1) T = 50°C, find Py

2) T = 20°C, find Py
3) Given altitude = 4500 ft., find PA
4) Given altitude = 1000 m, find Pp
5) Calculate PV oy, for 35°C & 2500 feet altitude.
Solution(s) 1) 50[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, P,
5) 35[A] 2500[CHS][B][C] - 333.00 mm Hg, PVcorr.
[R/S] - 4.285311567-05, % corr.
L J

Reference(s)

\. __/
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User Instruetions “5
VAPOR PRESSURE OF ENFLURANE
ENTER PA
ALT ~ Pp_ Pycory %
1 Side 1 of card to store constants for use L]
with "copper kettle anesthesia regulation" L0
program if desired. [;_;;jl |
L0
2 Use "copper kettle anesthesia regulation" ]
program as desired. 1 J[ ]
or I .
1'| Load Sides 1 & 2 \ | |
I
2! Input temp. & calculate vapor pressure T, °C [ A || | Py, (mm Hg)
Optional: Convert Py to Atm. [R/S || | Py, (Atm.)
I
3'| Do either: [ 1
A) TInput altitude (meters +, or feet-) m, or Ft- | B |] | Py (mm Hg)
B) Input atm. pressure from barometer Pp, mm Hg [ f II B I P, (mm Hg)
I
4'| Calculate Gibbs ~ corrected Py | ¢ || | Py (corr)
| |
5'|] Calculate 7% correction [R/S || | F corr.
I
I
I A
I .
| | |
I .
NOTE: When preparing recorded magnetic card l ][ ]
from program register listings on | ]] |
following pages, perform the following I ]I I
steps: | | |
1 Load registers 0 through 4 with constants | || |
shown. I Il l
2 With calculator in "run" mode press "write | || |
data" key and pass Side 1 of blank card through l || |
card reader. | L |
3 Record program on Side 2 of card in usual SET STATUS
manner . FI(;:GOSFF TRIG DISP
0o O DEG ® | FIX g
10 X GRAD O sCci O
2 0 ® RAD 0O ENGZD
3 0 K n
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46
STEP KEY ENTRY KEY CODE : COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
bl ¥LELF 21 11 ' 57 o= 24
ggz  £TO7 35 &7 T(°C) = (7) 358 EEX -23
gez  ROLZ 36 &2 655 3 83
a4 + 5o a6a < -24
@65  RCLI 36 o1 @61  RCLS 36 65
@bs RV -41 @6z 7 a7
aar : -4 w63 & a6
ge3  RCLE 36 86 864 @ a6
a6 - -45 #65 - -45
@1é  CHS -z 866 X -35
11 16+ 16 33 @67 RCLT 36 &7
g1z 5T06 35 86 | Py > (6) HeE z Bz
@13 Rs§ 51 P - o=
814 7 87 Display (mm Hg) ave 3 @3
15 & 13 @7 . -6
16 é @ g7z 1 él
817 : -ed @73 5 @5
@18 RIN z4 a74 + -55
815 xLELE 21 iz Display (atm.) ‘ B7s : -24
826 Kr@v 16-44 476 & 6
Zi ET0l zz 81 e ) -6
@z:  CHS -z s 2 az
gz3 . -6& a7s 3 @3
824 J 63 @@ 6 @6
éz3 é 86 @81 EEX -z3
aze 4 b4 &z 4 @4
27 & g& @e3 L) -4
azé X -33 @84 RCLE 36 86
629 ¥LBLI Z1 6; ags LN 3z
a3e 1 b1 Alt. in meters now. @se + -39
831 . -6Z @gT ek 33
@32 2 az : G 5i .
@33 4 b4 ggg RZL& 36 @6 Display Py (corr.)
834 1 b1 @%@ %CH 16 55 y
835  CHS -2z gs1 RIN 24  Disp- %A
@3¢ EEX -23 as; RS 51
837 4 @4 k y
3 L C _aT QNIEM
ggg Lhs e RN R
40 o P 1167, 535066 1
641 - P 213.6630000  Z
642 p o 184, 5006666 3
643 a g 1.526000000 4
644 . &z @. 0060000008 5
645 g Py ¢.060606000 6
g4c 3 e @.BoRBRaEEE T
47 5 P . heaeeeses &
645 . _35 b. Beboa0oEE 9
@45 ST05 35 @5 . b.uoeo0noRe A
656 RIN 24 By~ )
@51 LBELb Z1 16 1Z
652  ST05 35 &5
653  RTN 24 Dy > () —
@54 KLBLC 21 13
655 RCL3 36 83
856  RCL4 36 64
0 1 2 3 4 REGISSTERS 6 7 o 9
6.98840 | 1107.839] 213.063 | 184.5 1,52 P, Py TCO
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 Fluroxene

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

Address 2045 Qak Street #3

City San Francisco state CA Zip Code 94117

.

e )

Program Description, Equations, Variables

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

) 136.8463
10910 P(mm Hg) = 4.25274 - T(°C) + 56,7970

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

-4 .
P, (mm Hg) = 700.938 - o~ 1-241 x 10 "(alt. in meters)

The Gibbs - corrected P,, value is:

mol. wt.
(°k) . 6.236 x 104 .

Operating Limits and Warnings

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

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

\_ J

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 Deseription 11

Sketch(es)
~
Sample Problem(s)
1. T = 40°C, Find PV
2. T = 20°C, Find PV
3. Given Altitude = 4500 feet, Find PA
4, Given Altitude = 1000 Meters, Find PA
5. Find PV corr & % corr. for 35°C and 2500 Feet Altitude.
Solution(s)
1. 40[A] ----=------ > 676.22 mm Hg, [R/S] -====-e=mum >0.89 Atm., PV
2. 20[A] -====-=mmm- > 286.18 mm Hg, [R/S] -=======um- >0.38 Atm., PV
3. 4500 [CHS] [B] -=-=====-- > 641.84 mm Hg, PA
4., 1000 [B] ----=-=mmmmmmm - > 672.13 mm Hg, PA
5. 35[A] 2500[CHS] [BI][C] --> 565.05 mm Hg, PV corr.
[R/S] --> 3.928881328 - 05, % corr.
_
s
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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User Instruetions
VAPOR PRESSURE OF FLUROXENE
Enter PA
ALT - Pp o Py corr.%
STEP INSTRUCTIONS oAITT\F/’tlJJrIns KEYS D/?TL:\T/SlrleTs
1. |Load side 1 of card to store constants for use [:] [1;
with "Copper Kettle Anesthesia Regulation" _ l—-——‘ ]
program if desired. | |
C |
2. |Use "Copper Kettle Anesthesia" regulation | I
program as desired { ; { }
OR I
1' |Load sides 1 & 2 I N
[ 1
2' |Input temp & calculate vapor pressure T,°C | A || | Py, (mm Hg)
Optional: convert Py to Atm. [ R/S || | PV.(Atm )
[
3' |1Do ejither: I ] l I
a) Input altitude (meters +, or feet -) m, or ft- | B I l pA(mm Hg)
b) Input Atm. pressure from barometer Pys mm Hg | f H B { PA(mm Hg)
I
4' |Calculate Gibbs - Corrected P, i C H ; P (corr.)
5' |Calculate % correction IR/ | | % corr,
| N |
I N
I I
NOTE: When preparing recorded magnetic card | || |
from program register 1istings on | | |
following pages perform the following | N |
steps: | ] l |
1. Load registers 0 thru 4 with constants showp. | | |
2. With calculator in "Run" mode press "Write Data" | I ]
key & pass side 1 of-blank card thru card rpader | a |
I I
3. Record program on side 2 of card in usual mbhnner : J[ } :
[
SET STATUS
FLAGS TRIG DISP
ON OFF
o O K DEG X FIX X
1 0 W | GRAD O scl O
2 0 K RAD O ENG O
3 0 K n—2
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STEP KEY ENTRY KEY CODF COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
31w ELA 21 i1 . @57 B -Za
oz s1or wer | (O es¢  EER -23
683 RCLE 36 62 @55 3 63
B@4 + -55 Bed = e
@es  RCLI 36 61 g6l  RCLS 36 &3
ges NIV -41 (T3 7 o7
aa? : -24 ez 3 a6
@es  RCLé 36 66 @64 @ b
TE - -45 863 - 43
616 CHS -2z 6ge  x =33
a11 ia*® 16 33 P. > 16) 86:; RL-Li Jé &.
812 ST06 35 @6 v 868 e be
613 RS 51 [Display mm Hg be3 i or
14 7 a7 v 3 83
@15 3 6 a71 : -62
gic @ @@ @7z 1 a1
a1v z -24 . 873 g 8BS
@ls ETN 24 D1sp1ay Atm. 824 + —:'_:75
@19 #LELE 21 1e ar3 : K
@zé  Nr@v 16-44 b7e & [
621 ET01 2z 61 ors . e
62z CHS -2z ere < oz
823 . -6Z g 3 a3
az4 3 83 age & 6
@25 @ FTs) ag! EEX =23
azeé 4 84 ez 4 b4
6z X -35 . : LE 6
629 %LELI 51 @i Alt. in meters now ag5 LN 3
#3a 1 Bi e86 * -93
3 —62 887 e* 33 ,
g;i ;:, ;Z B&E RS 5i Display PV(COY‘Y‘.)
@33 4 84 @8s  FRiLe Je 86
834 1 a1 @sa  i(H 16 93 Display % corr.
@35  CHS -2z @31 FTN 24
@3¢  EEX -Z3 @9z RS 51
@37 4 a4
@38 CHS -z2
@33 X -35
a5 5 REGISTER [CONTENTS
a4z 3 @6 -
@43 ] @6 i
@44 . -6 ‘ P
@45 g @ PR
446 3 @3 - 3
847 & ae [ 1. 130066666 4
@45 X =35 |p, » (5) I . Bee0E666E 5 ]
@45 STOS 35 85 A [ G, 0BBGABEEE 6
@se KN 24 [ 6. GopeEEERE T |
651 LELb 21 16 12 |p 5 (5) B, B000OEGEE 6
@5z s705 3565 | A @, BB0BEEE6E 5
@53 RN Z4 i
@54 ¥LELC 21 13
@55 RCL3 36 83
85¢  RCL4 36 64 REGISTERS
0 1 2 3 4 SP 6 p 7 8 9
4.25274 |136.8463| 56.1910| 126.0 1.13 A v T(°C)
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I




Program Desecription |

51

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
\

-

Program Description, Equations, Variables The vapor pressure of cyclopropane can be described
by an Antoine equation =

723.3158
T(°C) + 225.699

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

is not done in this program,

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

. . o
Operating Limits and Warnings Antoine constants were fit to data from -116.8 to -33.5°C,
and calculated values deviate from data by < 1%.

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

loaded on Side 1, program on Side 2,

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.

N
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Program Deseription 11

Sketch(es)

1)
2)
3)
4)

Sample Problem(s)

T = -33°C, find Py
T = -60°C, find Py
Given altitude = 4500 feet, find Py
Given altitude = 1000 meter, find P,

\.

Solution(s) 1) 33[cHS][A] - 778.41 mm Hg, [R/S] > 1.02 Atm,, P

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

3) 4500[CHS][B] > 641.84 mm Hg, P,
4) 1000 [B] -~ 672.13 mm Hg, Pj

\

7

Reference (s) 1) Rodgers, R. C. & G. E, Hill, in prep. (1976).
2) 1ICAO Std. Atm, Table, in SCIENTIFIC TABLES, Diem & Lentner, CIBA-Geigy,

Basle (1972), Page 252.




A ®
User Instruetions 5
VAPOR PRESSURE OF CYCLOPROPANE
ENTER PA
ALT -~ PA
STEP INSTRUCTIONS DA'T’LTS,IHS KEYS oﬂlixT/S:ITTs
1 |Load Side 1 of card to store constants for use [::::][4;;:}
with "copper kettle anesthesia regulafion" 00
program if desired. L_;:]l |
I
2 Use "copper kettle anesthesia regulation" I "74* |
program as desired. I ]’ ”I
OR I A .
1' Load Sides 1 and 2. ‘ ]l ’
2' Input temp. & calculate vapor pressure T, °C A || | PV,(mmHg)
Optional: Convert Py to Atm. [R/s || | Py, (Atm.)
.
3'| Do either: I .
A) Input altitude (meters +, or feet -) m, or Ft~- B |l | P, (mm Hg)
B) Input atm. pressure from barometer Py, mm Hg £ [[B | Py (mm Hg)
I
I
I
l | |
I
I .
I N
NOTE When preparing recorded magnetic card I I, |
from program and register listings on l 'I I
following pages, perform the following ‘ ][ |
steps: | I |
1 Load Registers 0 through 4 with constants i ]l I
shown. [ ll I
2 With calculator in "run'" mode, press "write I ]l |
data" key and pass Side 1 of blank card through | |
card reader. l || l
3 Record program on Side 2 of card in usual | I] I
manner. .
I N
I
SET STATUS
FLAGS TRIG DISP
ON OFF
o O DEG FIX &3
1T 0 3R GRAD O scl O
2 O RAD O ENG O
3 0 W n_—2




97 Program Listing |

54
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@61 ¥LELR 71 11 T
@az  STO7 35 67 — ]
863 FCLZ 36 &z T(°C) ~ (7) | REGISTER CONTENTS ___|
aas + -55 | |
@0s  RCLI 36 61 £.644510008 @
gac  KEY -4] 723.3156000 1
@67 : -24 I25.6996060 2
gus  ROL@ 36 @6 47, 38A00R6E 3
e - -45 1.4560060008 4
@1 CHS -2z 0. BAGEHEERE 5
@11 1@% 16 33 i, 6AAERERE0 6
@1z 5706 35 @6 5 (0) 6. HAAREREEE 7
@13 RS 51 v G, GAARGOREE &
14 7 7 Display mm Hg A.6ABEAGABE 9
@15 é 86
816 @ a6
@17 : -24
@15 RN 24
@15 ¥LELE 2112 Display atm.
Gze N>ec 16-44
621 ET0I 2z o1
@z:  CHS -2z
823 ) -6
az4 3 83 080
25 @ a6
az¢ 4 84
@z7 & a8
B2 x -35
829  ¥LBLI 21 o1
gg? 1 _gi-. Alt, in meters now
63z z gz
@32 4 84
@34 1 al 090
35 CHS -z
836 EEX -23
@37 4 a4
638 CHS -2z
933 X -35
a4 o 33
@41 7 o7
@4z 6 @6
@43 a @i
@44 . -6 100
845 a 85
46 3 a3
@47 8 86
#48 x -35
@45 ST05 35 65
@sé  RTN 24 P > (5)
@51 RS 51 A
110
REGISTERS
%6.64481 |' 723.3156°225.699 |° 42.08 | 1.45 |° ° ! ® °
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B D E
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Program Desecription |

~

Program Title  Anesthesia: Vapor Pressure of Trichloroethylene

Richard C. Rodgers, M.D.

Contributor’s Name

Address 2045 Oak Street #3

City San Francisco state California ZipCode 94117

.

4 )\

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

- 1198.477
log P (mm Hg) = 6.83694 - T(°C) + 276,436

with <.7% deviation from experimental data over the range -20 to 100 °C.

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

P, = 760.938 - e 1281 x 1070 (alt. in meters)

Gibbs - corrected PV is:

p . o
mol. weight (P
- 760)
i} spec. grow -1000 * A
Pv(corrected) exp k)~ 6.236 x 107 + In (PV)

Operating Limits and Warnings

When preparing recorded magnetic card; constants for storage in registérs 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 Desecription 11

Sketch(es) w
L )
s )

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] -==-=--cmmmeeaen > 0.82 Atm., PV

2. 40[A] --------- > 145.66 mm Hg, [R/S] -==----cmmmeeu > 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] =-==cememe- > 3.171743266-05, % corr.

\

Reference(s)
_ ,
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User Instructions
VAPOR PRESSURE OF TRICHLOROETHYLENE
Enter Pp
A1t Pp Py, corr%
STEP INSTRUCTIONS DATAONITS KEYS OATAONITS
1. |Load side 1 of card to store constants for ]
use with "Copper Kettle Anesthesia Regulation" 1:_] L‘I
program if desired |l:;
——
2. |Use "Copper Kettle Anesthesia" regulation [ H : ]
program as desired [ I |
R I
1' lload sides 1 and 2 [ H I
I
2' |Input temp & calculate vapor pressure T,°C LA T ) V, (mm_Hg)
Optional: Convert P, to Atm. lR/s 11 | Py (Atm.)
) I ’
3' [Do either: [ |
a) Input altitude (meters +, or feet-) m, or ft=| [ B I | PA,(mm Hg
b) Input Atm. pressure from Barometer PA. mm Hg {f :} B } PA,(mm Hg
4' |Calculate Gibbs - correct P, | Cc |l | [Py (corr.)
' .
5' |Calculate % correction RS T % corr
.
I I |
I .
(I N
I
I
]
NOTE: When preparing recorded magnetic card frgm program| | | |
register listings on following pages perform [ il i
the follwoing steps: [ 'l : |
1. Load registers 0 thru 4 with constants showp. : }: }
2. With calculator in "Run" mode press "Write Pata" [ 7 ||7 |
key & pass side 1 or blank card thru card I ' 7}
reader. | | | |
SET STATUS
3. Record program on side 2 of card in usual mqnner. FBQGSFF TRIG Disp
0 0 DEG FIX &
1 0 K GRAD O sci O
2 O ® RAD O ENG, O
30 ® n
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@6]  ¥LELA Z1 11 ‘ @57 s -24
aez  STO7 35 87 |1(°C) » (7) @5¢  EEX -23
@83 RCLZ 35 8z @54 k; 83
864 + -55 g z -24
Bes  RCL1 36 81 @6i  RCLS 36 85
geE XY -41 a6z 7 67
aa7 z -24 963 6 86
ges  RCLE 36 8@ @64 @ 86
#89 - -45 465 - -45
@16  CHS -2z ass X -35
@11 1ax 1632 |p 5 (6) @67 RCL? 36 @7
a1z STO6 35 @6 v BEE z ez
@13 RS 51 |Display (mm Hg) aes 7 er
@14 7 a7 a7a 3 83
815 6 a6 @71 ) -62
a16 ] 86 a7z 1 a1
@17 : -24 873 5 a5
@18 RTN 24 Display (Atm) @74 + -55
819 ¥LELE 21 1z @7s : -24
aze  N>@? 16-44 are é 86
21 LTl 22 a1 @77 ) -6
@2z  CHS ~22 87 z 8z
423 . -62 ara 3 a3
624 3 83 aga é 86
gz5 @ a6 @81  EEX -23
uzé 4 a4 e, 4 84
az7 8 as 483 z -24
az& X -35 A'I t . 1' n meters now 884 kCOLE 36 @86
829 ¥LEBLI 21 @1 #as LN 3z
a3 1 a1 ase + -55
831 ) -62 as7 e* 33 ,
a3z z ez aes FoG 51 Display PV (corr.)
@33 4 84 ags  RCLG 36 @6 _
834 i ol ese  GCH 16 55 Display % A
@35  CHS -2z @s; RN 24
@36 EEX -23 As: RS 51
@37 4 a4
@38 CHS -2z
838 x -35
ada X 33
@41 ? o7
@4z 6 86
@43 @ v REGISTER | CONTENTS
@dg . -62 ]
@45 g ag é
@46 3 3 1
@47 g 85 2
844 X -35 3
gas  st0s 3565 |Pp~ (5) 4
@564  RTN 24 {, GEEOREBEE 5
@51 x¥LBLb 21 16 17 4. aAE00EEEE 6
gsz  st0s 3585 [Py~ (5) 6.B00660606 7
852  RIN 24 . ae0008088
854 ALBLC 21 13 . HEREAEEBE 9
@55 RCL3 36 83
85¢  RCL4 36 84 1 L
REGISTERS 5
0 1 2 3 4 5 6 7 o 8
6.83694 |1198.477 | 216.436 | 131.4 | 1.46 Pa Py T(°c)
SO Si S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Desecription |

( ™
Program Title 67 — ANESTHESTIA: 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

~ y,
f )

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

described by an antoine equation:

1296.620
T(°C) + 269.157

log10 P(mm Hg) = 7.39046 -

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 107

- 760)

A

+ 1n (PV)

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

are loaded on Side 1, program on Side 2.

. J

(" )
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)

\

~

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

2) T = -10°C, find P
3) Given altitude = 4500 ft,, find P
4) Given altitude = 1000 M,, find Pp

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

v
A

Solution(s) 1) 15[A] - 836.44 mm/Hg, [R/S] > 1.10 Atm,, PV
2) 10[cHS][A] - 310.04 mm Hg [R/S] > 0.41 Atm., Py
3) 4500[CHS][B] - 641.84 mm Hg, Py
4) 1000[B] - 672.13 mm Hg, Py
5) 10[A] 2500[CHS]IB][C] -+ 695.68 mm Hg, Py corr. [R/S] - 2.695202564-05,
% corr,
\_
Reference(s) 1) Rodgers, R. C. and G, E. Hill, in prep. (1976)
2) 1ICAO Std. Atm. Table, in SCIENTIFIC TABLES, Diem & Lentner, Ciba -

Geigy, Basle (1972), Page 252
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User Instruections °
VAPOR PRESSURE OF ETHYL CHLORIDE
ENTER PA
ALT » P, _ P corr.%
STEP INSTRUCTIONS DATAONITS KEYS DATAUNITS
1 |Load Side 1 of card to store constants for use [:::]{:;;:j
with "copper kettle anesthesia regulation" [:::j Lj::]
program if desired. [;::J 1 |
2 Use "copper kettle anesthesia regulation" 00
program as desired. I [747 ]
or l .
1'| Load Sides 1 & 2 | I
2! Input temp. & calculate vapor pressure T, °C ‘ A [ I Py, (mm H
Optional: Convert Py to Atm. IR/S || | [Py, (Atm.)
3'| Do either: l [
A. TInput altitude (meters +, or feet-) m, or Ft- [.B [ l P, (mm Hg)
B, Input atm, pressure from barometer P,, mm Hg ] £ [ B ] PA (mm Hg)
4' | Calculate Gibbs - corrected Py | c | | [Py (corr.)
5'| Calculate % correction [R/S || | % corr.
| ]
l |
| o
| |
| [
I |
| [
| [
NOTE: When preparing recorded magnetic card l | I
from program and register listings on | [ |
following pages, perform the following I [ I
steps: l l l
1 Load Registers 0 through 4 with constants | l |
shown. | [ I
2 With calculator in "run'" mode press 'write | | |
data" key and pass Side 1 of blank card | [ |
through card reader. | ‘ l
3 Record program on Side 2 of card in usual ! I ]
manner. I 1 |
l [ |
ET STATUS
FLAGS TRIG DISP
ON OFF
o O ™ DEG FIX
10 GRAD O SCl O
2 0O RAD O ENG O
3 0 @ n_2




Program Listing 1

62 [
STEP KEY ENTRY KEY CODE 97 COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@#1  *LELA 21 11 857 z -24
guz  STO? 35 &7 856  EEX -z3
@83  RCLZ 36 8z T(°C) » (7) 859 3 @3
@4 + -55 866 : -24
@85  RCL1 36 61 @61 RCLS 36 65
gBG N2 -4] 862 7 a7
ga7 : -24 663 6 86
@65  RCLE 36 @@ 864 g a6
e - -45 865 - -45
@lé  CHS -2z 866 % -35
@11 1% 16 33 867  RCLT 36 67
@1z ST06 35 @6 468 z 8z
613 RS 51 Py > (6) @65 7 @7
@14 7 a7 Display mm Hg @r@ 3 @3
@15 6 @6 871 ) -6z
816 @ a6 o7z 1 a1
@17 z -24 673 5 85
@18 RTN 24 674 + -55
619 KLELE 21 12 Display Atm. @rs : 24
26 Arav 16-44 a7 6 6
8z1  ETO01 2z @i 77 ) -62
@z:  CHS -2z 875 2 az
@23 ) -6z g7 3 83
624 3 a3 @5 6 @6
825 @ ae @51  EEX -23
26 4 84 852 4 84
az7? 8 86 @63 B -24
628 x -35 @84  RCLE 36 66
825  ¥LEL1 21 a1 @85 LN 3z
a3a 1 a1 Alt. in meters now age + -55
631 ) -6Z g&7 e* 33 )
G::".E 2 q; a8s RS 51 Display PV (corr.)
33 4 84 885  RCL6 36 @6
634 1 o1 @ %CH 16 55 ) )
@35 CHS -2z @91 RTN 24 Display % corr.
@36 EEX -23 @sz RS 51
@37 4 84
635 CHS -2z |
839 X -33 REGISTER CONTENTS
g6 e 33
41 7 87 o
a4z ! s 7. 390460006 &
943 o Py 1269, 620008 1
o ez 264, 1570080 2
o Y s 64.52000008 3
" 3 p @, 921000068 4
s . a5 G, 06A06B06E 5
o . 38 0. 0ABABAEEE  ©
gse  RTN 24 P, > (5) d.060006008 &
@51 xLELb 21 16 12 6.080008660 5
@5z  ST05 35 @5
853  RIN 24 P > (5)
854 ¥LELC 21 13 A 110
855 RCL3 36 63
856 RCL4 36 84 __
REGISTERS
0 1 2 3 4 5 6 7 ° 9
7.39046 |'1269.620| 269.157 | 64.52 | .921 Py Py T(°C)
SO0 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.

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

Reliability/ QA Forestry



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
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

regulation and settings.

ANESTHESIA

tables of vapor pressure versus temperature.

ANESTHESIA PARAMETERS |
ANESTHESIA PARAMETERS 11

PULMONARY MEDICINE:

DEADSPACE ADJUSTMENTS
COPPER KETTLE ANESTHETIC REGULATION

ANESTHESIA: ANTOINE VALUES FROM EXPERIMENTAL DATA

RESPIRATORY SET UP AND

VAPOR PRESSURE PROGRAM COMMENTS

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

VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR
VAPOR

PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE

OF
OF
OF
OF
OF
OF
OF
OF
OF

WATER

HALOTHANE
DIETHYL ETHER
METHOXYFLURANE
ENFLURANE
FLUROXENE
CYCLOPROPANE
TRICHLORETHYLENE
ETHYL CHLORIDE

HEWLETT ’E PACKARD
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Reorder No. 00097-14019 Printed in U.S.A. 00097-90194
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