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APSTRACT 

A lli81tnl co-"'l'Utl!?' pro3rem 1• deccr1bed Wllich h!\8 been uaed to design 
an ejection aeat Bys ··c,, tor eoco;e tra:, 6.ircratt 1n both VTOL t1-"d high speed 
fiii;ht rco:ll!lea, '!lie prcgr.,. gencrntea Md !.'lots t ilna histortea ot the dyn!Wica 
ot a .,,..riety ot • •• oe •• t oy=te:a d••!i!•w '"•P0nctl1 _ to a typicl\l./1':!abtor •loae 
support V'.roL aircrr.ft reacting to a oelected S??ctntn ot det .m.iniotic f:lilure 
mod •• The •:I>: <!osreo--ot-tree<lan no11-&,,,r "<!U!ltions a.re inte"rt1ted ftUlnorica.u,y 
and system coeN'i cionts are co, J:Uted by t nbl e-loo.:-u;o Md curve-fitting "Ptiona, 
!'ra,jectory dyn,,mics are conu,ut d tor tho ser.t ea it ia cata]llllted alc .1 a set 
ot i'J.Old.blo ral.lo conatraiJ:od to ••=•l at e ,r!th the llircraf't;, ~ o ilop.tun ot 
aeat-ra.11 sq ;nrat~on is ·i UIUlat ed, and the airplan3 &."Id ae~t trajectories &.!'e 
)JOrtreyed llB the scat re:r,x,11da to a aequonce or forces tra:, roct.ots end po.ra. 
chuteo, Accele at1cu loeds on the man are C<·,,,utcd thn>u@lout the tl,r.a hi.st ory, 
clmonatrat:lr.;i the effects of J>ar'-'huto projection, snatch forces, ond cp•ning 
•bocks llB \leU a., cat a:ya_tt end ,·u ta1n.r roc.cct fore. ,, The pr,gr,,. ia 112'1tten 
1n Fortttn 1n on easily Ullderatood to .cat to faciiltnt e modit'icat,:lona or ru­
Pl.acCl!lent or an.y eubroutin~, tbuo aUOVU>g <11a~11 ot an;y COllcoiva,,le 83.rplane 

or eacape system concept. 
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SECTION I 

INTR0DUC!'I0N 

The bas:tc objocti vc of this ctud.v is to dccign a co1nplcte ejection 
seat e:Jcapo syst~n, thut ha.a the capability of providing safe crew escape 
from fj_ghter/close support VTOL nircrr..rt duri113 E'.mergcncics in the VTOL 
and the low altit ude, hi gh sp "ed f'li£;ht rcgil!le3. The cstabli:3hed ground 
rule is that the te8ign must be achieved through a totally analytical effort 
employing a computer s:i.mulntion which will account for all system interac­
tions fl•o:n o.ircrnf t fo.ilure occurrence to crew recovery. 

To tulf'ill the ultimate objective, a logical sequence of intermediate 
objectives wa.s planned, In Part I, Voll, e l, or tbia five volur.io report 
thd first series of objectives wero attained. These objcctivco wer~: 

o Select a hypothetical aircraft as a b!l.Sis for escape system 
prel:1.m.lnary design. 

o Establish the failure.modes which influence the escapo system 
concept. 

o Provide a }X)St-failure aircrnft dyncmic s:tmulntion for uoe in 
preliminary ueui ,n er the escape syctem. 

In Part I, VolUL'\e 2, another set of inter!m objectives "1EI.S reported. 
These cbjcetivee u ~re: 

o To conduct on e.nalyticll.l. st·udy progre.m to ri.rrivc o.t npproxime.ticns 
of the perforr.1a."1ce of dre.g ~hute stabilizers while opera.ting behind 
a.n ejection seat in flight. 

o To conduct an nnalysis that will cor: s titute a detailed ntud,,v or the 
separation dyn!l:nics of the ejection sef.1;t; cacnpa system e.s it travels 
along and separates fr: :11 the guide r~tils. 

o To evalue'4te ejection propulsion techniques thrOU,f;h a ccirap:irative 
ana~•sis of rocket/c ~tepult dcsi~ns, detoloining tho con~cquc~ce3 
ot the different de:::ign o.:ppronchca on I,ai•formMce er1d traject~ry. 

The f'rnal o·bjecti•ro, the snnlytic r.. l desisn .. f' a con,pletc escap~ sen.t 
system, is reported in Part II, Volume 1 • Escape s~nt System~ Concepts 
Analysia. 

The pul"'.i)OSe in presenting this volurue (Pnrt I, Volume 3) is to c:-:ple.in 
the mechruiizo.tion of the cc!'lputcr pro,.1·0:n us~id in the escox,e cyatem dcs:i gn 
by dcmom;tro.ting to the ucer how to inp--1 t <lstn to t he proernm, how to se l ect 
outp,.rt. from the pro6r DJn and ho~-r to modii'y the sir:n1lat:i.on to llna lyzc C'Sca:pe 
syil L(!ln <;OliC\!pt., c. 1 i.'fuL·(•i:. t i'J.• u.J1 ti oce all -- a.c.;J i 106r c: -.i.;:d. '111c. -ixtc s:m o~t n~ 

e.wilablt1 fro:n the r•ro ~1rP ... "l\ .1·c dr.n cr be :i i.n <' ( . .'.:·;;:ton V und. r•.r a further clrt~ified 
by npecific pro51·om exumplcs e; i "en i n Scctirin VI. All the equation:. coded in 
this volume, listed in Scct:ton Vl!I, ti.re rlcrj vcd in Vol\U11eo 1 E~nd 2 of Po.r t I. 
Tbe v; ~io.blc13 de f int"d in thor.c volUJ'lC:.:I n.r c r er c>o. t~tl in f.i cction IV which J.i n ·s 



the core location allocated to each variable. The complexity or the proble:n 
nnd tho limited time allotted for final sy::itcm select.ion engendered a program 
philosophy, explained in Section II, which criphr~izcd case of un~erstanding. 
O\'erly clever :prog1·aromil'l3 va.s e.voidf: d end g..-ea.t ly lncn'!nsed comput1ri~ speed 
we.a achieved ·,rith some sacrifice 01· core through increased calling o ~.ent 
table space ad use of scratch core. In Section VII, suggestions ere made 
tor chan,~1ng the program to reduce the core require:nents for co:nputera having 
limited core. 



8ECT10JJ II 

PROOR/J '.:Ht:G PJrILOGOH-lY 

Tho in:l.tietil')n of this study coincided \lith LTV' s con·:f.!rcion to nn 

IBM s/36o '1'r:1.pleY. co--.·,:,u tinJ syr1t~ uith _. prcx:l r:1, tel.y 2 l:)J.llicn bits of 

avo.n llble c-0rc-, pr~~r•;itfr 3 t e pr l nci :il ut hc.:' with the o .. ')Ortu.nit-y t o ,rrite 

a program from un en.gin _ ing vie ~oint, vl ,hout th•? n c 3::ity to t a.Hor the 

aimuJ.o.tion to fit r .3tr~ctiv_ cc ,.".J'.i _r,.g er._ •.::it~ . Con ... cquc 1Uy, it ,rn:: not 

neccJMry to fr .::;1~nt t :- ~ r.r;-..mt ions t~rO".t~h ct~11-:_•c1-ous uns\lnIJtions c.bo'.r:. 

nC'gliGibility of intc.rt!~i;·ton eff ects l nd. th•~ ti:.1e history ~iJ: •lntion '1 r .:1 

written for contir.uous co:nputc.t1on f l'oi.n aircraft fa.!lurc to c1·ew rccov~ry. 

Frca on enginecri11g \1. _wpoin , a d-::,· .. 1or:ir-g cc:tC.P', t;er p\'·03rom must 

be written for cnc:e 01' uml0 r etm,· fr• z ,·o th~t ~.t CM ·r.c rcucli ly exr,i~d"' tl to 

include new cngit1ccrin3 i ( •OJJ ir.r, .cdin.tc~ • ·p:m co::icc~ ti-:>n ao tt.o.t intcr lm 

answers a.re o.luey s provldeci. In c1\:,; i?1cer:l.n._1 r,r::.ctica ti'10 development of the 

computer progrn..;1 r..nd tho <l c:s13n of the cncirir!crir.:; ty:itcn are si'!Illltw1;.: us 

events and highly r e~poni; i Vil pro:;rn ..1dn~ :Io req ired. The r.1cchc.ni:mt5.on ot 

this type of eaaily mod.Hied prC15rum is fa.cilit1:.V•d by progr lJ!?mius tcchrd(lu~s 

which allow additions to th~ pro.;niu to be mad. \:i ·i;hout ~ffocting the .;.:iating 

progrrun 3tateIJ\tmts. De.t a uhould also be s tored in lC\Jical r rour,s fo1· c re 

of progrrui control - a .otc:rc.gc lo~ation fo1• tu.!•.)ojc'~ thnlot co:i;:;to.nts fh,:,uld 

not be located :l.n the cc.me r~gion l1.'3 t he conatants fo:i.· tho ht!!11an spine c·qua.­

tioun of m.otion, for exru:?1:;,-.1e. In o.d 1itio:i, tr.c co:ip,.\tcr ceded sy,nboln .,ould 

rescr.:. th:1..e the actu~l cqu t ·ion ti~rmbola D.3 much a3 ponsible oo thnt the 1,ro­

grnro:ning t:ng i11cc:r iu nl•,;c.zy:J cu:c·, In ti.at tl L! c:.~ .~i.:» ht: iw .. ~dng W.' C l ·.: l.Lv 

what he ,,ante. D-.1ph-:.si ,::i. ,., th~.~c ccn~:'-eE:~:l.t,.c .. i.., recult~d in a conputer pro­

grom vi.th ficwc co:l!r,~o-~lsc in E:!ffic:l.cnt core utilizatiol1. 'fi,c ch6J1gcfl 

neccfJS6.l"'1 to overcome the nho:rtcc:nin s ara diccur. aed in Zcctio1, VII and 

should be comiidered for production at< tue cc:iiputbg. However, t he f in .1 

changes in the c-c:~putcr p?c~t•!>,:-:i, coincic1cci •uit h the <.:c~ pl<:t ~.on of the c;-cudy 

contrn~t, o.a CJt'-~~'i;cd, nnd 110 r.tte.·!l)t \:'aB lt!lde to in~or1;r.,r«te the ti \.1£.!t:: '..:F-tcd 

h.provements. 

Relating cozputcr coding to e1_71uo.tion c,yml>olD io stl·c.1 htforward ;:~-. n 

rortran cod.i.ns i o ~ed. Por ~xr..:.,pl ci , co wiG.er tbl3 D:9.thc:a.tical. expresuion 

tor tho fWSUJ.t..r ruX1entum ccn,onent llbout the 1'011 o..'d.s: 

H c I p - I q - I r. ·-x xx >q XJI 

In F'ort1·nn coclin(r, the e<1uation h,u the scru~ fom: 

HX a IAX *P - IXY * Q - I~ * R. 

All the bosic ci]uo.tiona e.re wr1 tt~n in tM s ·"ey ruirl enclot..1~d ln subrou·c:!. es 

with r~cogniznhl-a ca.11.i.r:,-; c.r~1C·1ts. 'Ihc t,eo of Wl aJ.ftlll.:1:..nt lif1t, hr,~~ .. vcr, 

requires t ::i.bl~1 nr, .. ~c fc-: -t.!, ,. c1llJ:: ~::; i-;ro::r~ ·-.1 - an ~ •plc.in~.:l i:-i Scctlon VJI 

where 6U ,ge:.itio:1:i n .. r.: 1w .t:: r..: for 1·1..• uci!i.g th··• e.l:'f. .:.:. .. r1t 11.;t to to? det :!' •-~, ~:1t 

of prograu Wit: ,•r·titu.iJl 1;~ •~<i co:1.1 tin c:· .e . H ~1t!vcr, unlilrn o. reset\.rr~, 

prog4•cm1 , the dctnU!l of o. p:rot:.uction pro!"T:r: . n ,ed. not be ti 1dcr:-itood hy tti.c 

ur.;cr , w·ho io u E.u ·11.y co c ··rnccl c-inly wHh ir11, i t - outp-.1 t 01 •c ifico.tiono. 
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Subroutine segmento.ti.on was used extend vely to i.•rovide a. "tool box" 
in which op~cific tools could be found to i:-,. rform a spccit'ic t n.sk. General 
purpose sul.m:,utines were avoided b~ca.use of tl ~ reduction of computing ~posd. 
For e:<r. ple • repeti t i Vt1 cir.tiltun(.ou.a cquntion aolution~ ai'e rcqw red by the 
program but the c. Ul:,tions are all of c!.cgrce three nnd r,,;,n~singular; cot1ae­
qucntly, a. si;...utc..;~. ;. 04u .... tion oubroutine .ras mech,,..::.1i ,_d 'Which obvi.atcd 
the set-up time, intlcAjng end pivotal elC'!Dent se~rch written into nll good 
gene1·al purpose sit.rultnneous cquntion or i:.a.trlx inversion sub1"0Uti.J;o:1. 

A seccndary motive for the subroutine s cgmento.t lon WO.-!; to build a 
libraey of useful Bubroutinea, independent of the esco.pi? systw program, tor 
future use. For exemr,le , th .. pn1:.~hute equ~tfons of Til<J"Cion (Appendix II, 
Section III of PB.rt I, Volume 2) are coded os a singl~ subroutine, called 
CHUTES (Section VIII, ~~a 2l18), nnd t1.'lY bo \Ulcd ;;hercvur a dyn, n.'lc para.chute, 
silllulation is need!!d. Accele·~t:i.vn componc t~ - to ba numerically integrated -
are retu.rnt?d fro:n c·ruTE3 nnd the input nrgun:cnts are curofully defined by 
car.nents within the subroutine; conse(j_uen ' • ·· , use of the subroutine for 
pa.re.chute er.'-1.yJi~ is r.ot da;pendent upon a cc.::nplete understanding ot the 
mn.tbematic3 ,:-equired to develop the ec;,uo.tions. Jl!otc the similarity of the 
equation cJ ib-:>l.o to the furtran va?1.e.bles psssed through the argument list. 

Except tor the v~ry simplest progrems the en~inecr crumot p1·ccJ.ict 
the emount and loce.t:tcn of dnt.n he will need to store. The escape system 
progrAm is not a s:1rl'.ple proJ ram and m.:u y of tne escnpe concepts were n:>t 
expected to 1.atcrinlize until the p:coi;rwmttlng uo.s wall undcr-,ro.y. To fore­
stall the fra rneni: l\t10r1 ~f ,in.tr. nt.n,.. .:" +r ... 1-. 1>,"'\-:l t .nh ) ~• ,:,~~~-tr:- u.ndl.!r the!'! 
conditions, the id-::o. of using o. subscriptcc! - sub:.criptcd vario.bl wna 
conceived. For in:::t:.:.nce, the use of roll-yo.w-r,itch rockets for bang-bang 
stabilization wn& progron.--n.ed in the lust month of the 11 mmth progrii:n and 
the rocket data were stored in a core region jnitinlly set naide for rockets 
and catapult::; rather th ., n in SO':!le illogical loco.tion belatedly as.;igncd nt 
t he end of the arr~.¥. H~ferring to Table I, ynge 2 5, it can be ceen that 
the rocket input dnt!l. were plnnn.cd to be stored in the nubsc r iptcd nrrey, 
R, from .H( .1Hl3) to Il( HR13 + 77) b ·fo ·c tha ro ll-ymr-pitch motor control vas 
considered. 1.'o save core the ne:~t rm nunher, NR14, was acsigncd o. V.'.l.lue one 
greater thnn HRl.3 + 77; i.e., NIU.1. = NRl.3 + 78. In thit> wa:y, the first value 
of the drOG chute input data, sta;_ tine in R( Nr-n 4), follo red i r.=ned.ie.tcly after 
the last rocl:et data point and no core wa$ wa~tcd. Th~ nddi tion of 69 input 
vn.riables f .1. pl'ocrr.: ·.1-i_ng . tl . .:: bon··-bo.ng sys t- · .. wn.s J'1'.'1C: by settillg NR14 • 
NR13 + 147, i:.ovll\.s all d:itn following NR13 + 77 fo1-vmrd 69 locations. 
('l'hc u:;er <locs not calculc.ta the HR ::;ubscript c; , but input !l data. foi· the sub­
script ad,fonds of each l.R number. The progr run then cc:-.putea the Im E1.rrny 
from this infonnation. Before the bu..1g-bFU1g s:,.•st~, wa3 prc~rri rraned, for 
example, the NR13 addend was entered as 77. J..t:"'terward, the HR13 nddend was 
set to 11~6. ) 

Fro!11 the bcginninz of' the escupe p,yr.t<'":'!1 ~t w y the rrind.p11l auUi.Jr 
ha.:i proceeded on the prc1:lise thnt the co iJi.l'L "r prof~'!'Hm will be run b'J an 
engineer n 1d thut th.:? c r.1putntiono. l flow vi l l be contr l. l cd by cr~i.nccring 
,1u.dr,ern.e:nt. To thi.~ end, all inp,.1t-outpu'~ :;tnt re:mt.:· o."ld option cc,ntrols 
were procr m~:1~d to be acccsnfl>lc fr rni n cont.r1. l p o,.~n 1· , Y~\ icl br J1d1c& to 
&elected st \. C!:nent nu::1t' .:: rG tho.t r er f onn cr,r: • ific t ., l; n n 1d retur n f r 
further inctructions from tlrn u::wr. 'l11c 16 option3 ur1 e1· t he cng1nC;;cr' s 



control, described in Sect:lc1'1 V, nre .!°'!'.Y.m in tho FortrtUi llcting or the ccntrol 
progr.: n, (S{.Jtffi:,Urn!E ?!.i' . ,) Scct:tc,n ru :c, 11::r;c lo/f. ?tote t l :t~ ct stat . . . :.nt 98 
a aeries or o_ tic,!1G is rc-rl :l n o.: (11 ,._~ ·-~r ca: ... l c:. t1 on, ea.ch cption brn: cbes 
to ati:.tC!Ucnt 100 f or th? nt.xt. in! trnct: . ·,. E.i. tb t: i!l pr c r;rr . .:'ll.r.ig cone ~it, 
tl.cr..r chnrtir...:; t·-~ I ro3!'::.tn io C' .. 1. c"c . .. e in f\:.tili"~-y. ~c i.:.1.in progr.....:.i f'lov 
cho:rt ·•,;C"..tld con!lis b 0 cic, l.1.y or o. t . , 11~, l:t. .. :~ r!r~d. ll)O, li:l-:h 16 nn::. ·a 
leo.vir?, it n.,.d 16 l'.rrc.~s 1 ' ·r-,i>i113 to 1 .• !L tlil b the in PTOJI'a?il r.!C,l.'.l"CQ 

llstirig is wtch r:r;· e ir-Z rJ··.:.tive nd c~ly e. r.:.•c i:..:.~!lt "Y ! . ·.rlctl.:;i3 ot 1~ortrnn 
is needed. ~.'he mrtl or . ; .; ft;';( e. ,, j r.('~ra ,:-;i.., e.ro not fc.:n..llio.r vi th I:'oL-tran. 
T'ce pr'-'trea1 ex: ... n:;,.!.cs cf s •ct n VI r,r 1·"'.1 r.ow t.o cor..trol .. tt.e cc::.:putinaJ tlt,1 
to pcr:Co1:n o. d ... ir~d o.r1r~sic ce1u n,:o. 

Time history outyruto f rom the prog om c\l'e pr oentod in plotted, 
printed, punched and saved formats a.nu c..ny combfn t1on of the four options 
Ill&¥ be chosen 01· Gupprcs ncd. 1~w monl; U'3cd outI,ut \rill be the plot option. 
In the basic progrom confiF;Urution the t i."Ue hinto'des are stcr~d in core if 
the intent to plot 1a incllca.t. L' d nt pro~rm initiation. As the ploi; option is 
called, Qpec:i ficd tir.l.c hi ... tor ics o.re retrieved fro:, core nnd plotted. '£he • 
use or coro stol'::''.;e rather thnn a sc:.. ·.'.:.ch external device r~sults in & 

pbencmen~ increa.,e in co;-·put1ng sp ... d at the cor;t of 7000 uo:,•ds tor co;.•e 
1torQ8e. J.n e.lt.c1.1ate version u31.n,; n ;:;crntch t t pe or d.isk lr.'l.l cech11.ni:..ed 
and m!l.y be used by rc.:movi ~ t• t?-11~ C f'rc-::.1 ci:>lumn l of the n1;1,rop:?'".l".tc otnt' - c-nte 
in the main prc.,g~r~u, ns ~1 ... .1.ned in S '"'tion VI I. '.L s plot o) ti.on pro-.r:V·.'.S 
multipli! plotti."'lJ of aevcral variablcn f.rcn diff .1.:nt tir:e h.t~torle1 on t~10 

some plot, sr.miin:" in3t:.intlv the effects of o::cn:-?9 eyater.1 r,,.w etcr ~ -"l£i• 
tions; houe,.,-er, this ,,r.al ba CXi ~i~:Ji v-e c . 1putir -J if ccratch <le:vlcca ore used -
altnr:,u~h thP +:im0 ,.~·rd 1!1 e11gin •erine r.· ,1-h~, r!: oh::,uld C')~~!'!~!\t! !or t~~ 
1np~t-output costs. 
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• ~"'l'Ia:t Ill 

mr..zcaxCAL ao1inro·, ~c :~1.:JIQUES 

'!be alt l:> go!' .. \, ml!~crlco.ll "{ ar~ t 5, of. thim cc~; ut er 1,ro·;1"C:'.1 ia to 
ca11,p11t11J o. t 1:rlcas of cU.! r • i nl c.c:untiC'>::'l"l 1 t c . '. ' tieJ. 01 i r 1:::ccac:ary 
tc-:, WJ,":•:i 'h-l ···: :.·:> r.:lo by ~it-·•J. c . ,: u~:. <". 1:· c' <.:. •~•-ivative t~ •3 i ta­
grntcd t'.!l.rnt bo c. _ r .:s~ .d 11.1 t e:n •· ot ·1 0: .,. t : :1 . ... ti\-8 t'O th'J. li all " . ablca 
&--o defir.t~d b~.fo:-.. i.. .c c."rh ~ti o ':lXJ)r,: ... cic~1 1~ •.;- 11.·,.. ~ ·d. i'"' e ro .. ult~ 
aycrt:e:i o't d 1 :t~· :- :~:.i:~.nl c c.i. a.tion.s i~ non-1:L· .. ~."!" r.nd. cJ.1• .. ": ··1uoous, ~-·t! J.;h3 
torco-m nt t.L.L· • ·V om, bci1 •~ CC'..:;putcd t !l.tvl:£:~I tablQ•lc~:~-up ~ polyncaia.l 
tunctionn c>f the cyBt • . w.rir.blo::. 

1. 

lbi~!t Jtnn m inftinl co ~d1.t1c · , ft.l:~ ... ho c.ir1,,l.r-:\le voriablc:1, irdtial 
cond1tic s fo:: all th t.:ub.;ry:.tt-._..1 uro ccc:·ntcd eu'i:"'- iccl)y b::ifo:·e t l::-:.3 
hiotory W. ti iicn. For e;:c..:~ple, t't'.t sc ' 1 r.Q! 1 tion{;d ,.n tho c.h--:-,l r :.1e by 
tren::torr.n ior,s thzou0ll the ni11>J.auo-to-r, U-~o- en·, d "'~etioi1 cor:il: ,:l t,.::1d 
rcti!rcnce 1; ::;::ition~ ~ ,i:kh a.o not ci'..:l.rl~o tor n aiv.::n co::,r .;urt'.t1on. ';::13 fi .nl 
se .t orien··~tion rill '..e corr~ctl:y r, :Jitic:; ~ .1 vlt!i l.""' ~ ::ct to tn,1 ,~-'ll. -~ nnd 
drpln 1~ c·nn thot r•h th. e.uto:--.1,.ti~ n:Lrr.lr..o.:. t '.!"i!:l o:;,tion ia not , '.JCE'i.~ 1.a., 
th3 Birplrm~ 1a not re. ired to b -0 .lJ1 iu ctr·' -u!it, lowl, \ '.!' t1.Ccei~,::J.J.-: ,d 
r.Jsht. 

Th~ eyr.t 1 ctl!"terenti::il. ~l'I.UD.tio • n.~•,1 cc..--;;!4ted by CJno ;u, ~u·iiii'l'l, 
nt-."Ce'1 N~QU. ~:M .. -!l: cc.lie ell ncccr..: :t.1":" a,Jt:-!_,~:1 ~•~- r:: .1ct~ 1

•:: . :r:~ ~ -.-~b !·~.-~?' • 
ti.-i.o pointo a.'t'e iutc-n1.•·•f.;-:?d by a fcr.Ll"'.;h O:.'i'!....r r:: :.-.~O-L tto. UUl>l"OUtin~ t.~chn.rdJ~(.d 
from equ~tio a ot t ha fo~li\: 

Xi = Xo, ♦ 1/6 ( c •. ♦ 2C2, ♦ 2C3. ♦ c.i) • i = l, I 
I I I I 

• C1 . = t xi c t 0, X0 , X0 , X0 , --- X0 l J At 
1 l 2 3 • 

• C2 . = l Xi c 10+6112, X0 +C 1 /2, X0 +C 1 12, ---,-X0 +C 1 /2) J At 
I I I 2 2 • I 

• 
C 3 . : [ X i C t O + 6 I /2. 

I 
• C4 . = [ X. 

I I 

llhert, 

I is the U !'Jbo r or di rr.,.,t iitl t(llal icu 

xi i, tho prosut YClr icblo 

X0. is lht li,~I co~•i cd ve i ue 
I 

• • l Xi ( A ) ) Kil us X i i ~ fl f ucl i al\ D r A 

., 



!b3 ~<ration.a til'O r..ot i,1·:,sr • d in e.."'t'l.Ctl.y th1.1 ~ , n!n.._1le eub­acripted ~v1.a.b~ b: ,.111g us ll ii.wt<.a.d or double :-J\tb;:cr' tcd VCJ.:. ':>loa. 

Af'l,er th olution 1 s b~gun by t .. c Run.F,~-K: tts m~thod, c.n t.l.ter­nate pr~d'\. orp ... rU: tor-c, rr_ctc,r m1. t~d by H :1:rl,l i s ws.-,d to ccnt1Jr,1e 
the solution. ~:he : ~D8 cql!o.tiona ere or the form: 

• . 
• 2x 1 .1 Prtd ictar·· X4. = Xo, + C4bt/3) (2X

3 . - X 2· I I I I I 

Hod i r ier- xm ... : X4. + (112/121) CX 3 . - X111 ) J, I I I I 
• . 

(I, Xm
4

.) x ..... = X111, 
I 

I I 

Corrtc tor- X 
4 

. : C l /8) ( 9X 3 . l + (361/8) cxm4 . 
• x > - X ♦ 2X3 . • I • 2· I I I I I I 

The error b~twefl.n 1)1' .diction C·.nd cor:rectk11 i II c~:i.r e•l to 0. SL)wCiticd upper b~v::i~, c.r.. t ..:. -: ti!.!a ~.,:c:i: r' • . nt h<...J.voa ,.t the error e:(CO''do t!l'l upper 1:·ui1d.. Ti1 ~i!,~~ i 'l~.( ... •.::: . .:ui.:. i&. u;;t..ul<;.i aa ih9 ~·r!'f.l:r bccor•ms l el!111 
tban a Bpcc1fied l c--er bouni. 

: 

'l'be abnip t ir,1positi.on nnd c~ssP.M.on of forces e.nd r::.1oments - ouch aa rockats aod catn.pults firi11.~, Gaat sc_r,< r tions and pa.re.cirutt?s hitting 

I. I 

line stretch - is very d • '.Ulding of any int ,?;ration e.l gorith 1 end the ~e­XUtta technique re_ e::i.tedly d0 nst:,:-atcd ~" er1or pcr:cr.:1::i.nce dm•ir;J t bis atl\dy. T.1is is clir.np:poiuUug bee nu:: e o: t 1.. W?C<!!::3i t.y fo r compv.t-' q; the derive.tivea 1ou.r t :I.w0s for each iut::g ... r.t~id :point i . the . 'J.t'l{;e-Y.utta method while Hn.nnrl.r.g'c t·~thocl (encl ?•:i.ln:) ' s, "1~ich lJ .... D nlno tried) re~uir·cs 0:11.y t wo evalut1.tiorui; hO".:ev-... r, tho :J !te ..,rrLtion rr .csh for 11·, ing I s al3ori t i':u ht'.S con­uiotc-.ntly been re~ub--e-d to be le.so tha:.1 r.c.lf' t!ls.t needed for the Rmge-Kutta. routine, -with e. r t•, ultfri.g increase in co:-11 ,ti g t:be to nchiew the s~o accuracy. 'Ihis is f.!-ob bly bece.uso of the extrem.3 non-amu.vtici 'vy of the dificrcntiru. cq110.tiono ,:H~;.~1 DUGt b int.:!g:rfi t<.'-d by for .. !1.1.la-:l l;r·.scd on r.nalytic intcrpola.tin,~ f'u."lctions. lt!C: Thm:;c~Ku'tta. ~.:. +hod, n.1 •• 10 eh nno.l.ytic, i:J an avere.gi.ng techni ( 11e which nccms to repres .r.t the dillc◊ritinui ties c.,d non-11neari t1.es better than the e.no.J.ytic r.,rcdictor corr-.?ctor mi)thods. 

Arter the tino.1 pa.ro.chutc haa hit 11 ne stretch c..nd tbe 
oscillo.ticn.'l h:1ve 2u.bcid :d, tb.~ p ::dicto1·-coi'rcctor cuhro.ttlne 
begin:; repeatf.'d doublJ ·?. or t h ~ i rrc.-: _7 r.tl ,1 i 1 cn ... :.ie n •i; ,:h -h a 
r esulto..nt rfl.pid int-r-e~e in co: u .. 5.ng o:r.-eecl ; coi :. : .1-.,f!•.1:,,-, th 
incrceac:d co.1:~1-;util-:z e t fr~u u::11 1t li~:. ~.,..inz I a ~t.ho<l. c. \ r tnr1 the 
ini tio.l p.:r.rt of the t:l.rt1c l 'l .. t.ory 5.t• rccc,•ren:tl n ~ fold for ti1ilo 
bistoric1:1 run to crcv reco:u:.)."'/ co.1cli ti en~ . 
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J 
~~ ot tho m atc.m coetf'iciont:a nre rfl,. rer. ~n-cd by r.o~ou l 

t\u ctions and :.l tantt.1J:d linear 1~g •. n:ion r-,::tl ..1 r.rol c . "?l / d to cc- rx, t;o the 

polynomial coei'fki ... "lts frc:i dcp.?n mt-intk: .. r. ~nt wri blo t o.~le;s. rn 
Section v.9 t i.e uBe of th .. curve-fitting opti n j,a c,~l:dn d in detail. In 
genc1•al, the cu:i: ve-ritt~..r' o tion lo·,1s th3 L .. u .. " t ,.qum--o:J coef1'1c:te .:. .. 11 to 

be stored iu th ... n~ce tmry core loc..it.i on i'or irr _ • cliat~ u.o<J tr:, the a:1.t '. nt lon 
tor tilno hi:itoey c :r ut ~1.tion. In t hin , e;.r, no t :L 9 i R lo:lt by h!.ving to 

run a Bcparnte progrc ·.1 for t l e coeff'lci€:n'.;s ,:" •• ch ,:o~(t k , i to be kc:> _.un.cl ~d 
tor input to th e:Jcr. e synt.em ait::11). t ic.,i.1. 11~0 e11rvia-N.t or,tion alao 7., vie.JS 

punched cards, if d •aired, of the C ~t."idr.U(',~ in a r, .:.!.:.t C" ipU'Ciblc ;it.h tho 

escape system progrr•l.l so ti-1at. curve- !'ittill3 1D not Nquhed on the su°t':,~11-u.ent 

run. 

Table -JJ)Ok-Uo l ~J. Chl' ,i zntion -
When tho <.hta 6l'e non-c.rvll.ytic, po~- .~:dnl CIU"\-e-f':1.ts aro :1.n ,<!equate 

and a ta.blo-Le>k•u:i;> 11ethotl is ut>ed. A rour r.c,irt It:.gron.c:;o 1 >tcrpol ti '.'l 
ton:tu.la is ,ucd with bi-q w.Jratic weight!r.g to c.wrc,,:;..:irJ.o.to the r.on-&:J ·Qy ticit,:,. 

Intcrr,olatinG tu.ne·iiions nr-..i nearly o.lvcya nna.cytic, \ :bile ! .~· . :lj,' .i.c:ll. 

dat.a quite ot'tc,n he.s dir;co.1t,im.1ous d l"i.vathon. The ?:on-cnalyi.icity, l:c,:tovar, 
ce.n be ti.p_prmc:Ces.t cd ey ,~,..: c;..~ting the i.ntcrrol .t ··r:.~ f\u~ction in n n r.i- L.r. .. :r 

te DM.on E!'.'.ch u, , . tha tat,~,.lr..:r v1'\..\uo n~c-,. .Jr.. t ttr! i ':'J.t .xr,-olatt d JX>i r,_t 1 '., :· ••. i 1 

inf~-~ ~~:H ·t t t,xn ~ otll''·r :ri:>1.nt. .or ~ ~r.")::,-c in.~r;:.oJ.eM. n, th~ ~:.--i >sM.-,~ . 

can be done oy fl. ,:;,;1ng t wo ~aci.raticu tlu-ou::,i1 iG~ :poiutu , i..nu (!Wl,Ql' ··,i..ir_. tt 

overlo.P!)ing th.r• cont-:.:r t t.·o r-oints, s:d th~n , r?i:;71t:l.:a3 tho ti."'O (il.mclrd·· <,.O 

&pp1'01Jriately. 

In tho tollo·,r.1.!,~ t:1.c:;ure, tor Clrn~lo, \:it viah to interpolnte fC\7.' 

the value ot Y, Ywt• ·wbt:n Xin 1, givcu. 

y 

" 
X 

, -- - I 
x1-2' Y1-2 . 

A L1:1ornnoo Qllddrr. t ic t1 as ~ino uatl ly thro u~h xi-2' xi-1 ud x, is 

Q2 = 81Yi-2 + 82'i-1 • B3Yi 

... 



,, 

whtrt 

e. = c ex . -x. > ex. -x . > 
I I I -l I I I ]/( ( X i - 2 - X i - 1 ) ( X i - 2 - X i ) ) 

B2 : cex. -X . 2> cx .• -X . ) 
I i\ I - I I ]/[ ( X i - 1 - X i - 2 ) ( X i - l - X i ) ) 

B3 = [(Xi,-Xi-2) (Xi11-Xi - 1) )/[ ( X . - X . ) ( X . - X . l . 1 
1 1 -2 1 1 - I 

C I = [( X i "-X i ) e X i I -X i + l ) ]/( ( X i - l -X i ) ( X i - l - X i + I ) ) 

C 2 : ( e X i 1 -X i - l ) ( X i 1 - X i + I ) }/[ ( X i - X i - l ) ( X i -X i ♦ l ) ] 

C :J : [ ( X i 1 - X i · l ) ( X i 1 - X i ) )/[( X i ♦ I -X i - I ) ( X i + 1 - X i ) ] 

lht i11hrpolnt il!0 far,n11la nm~ lhtst two q11ndral its, properly w,iqhhd, Aid 
the rts111t is 

\ih11 this tQlllli in is 1101ud1d, fotr i11hrpolnt i n~ ccetticiuh i1d1pendnt af 
Y ca, bt comp~tad e,d tha inl1rpolat inQ f1111ct ion hacomes 

Ya11t = A1Yi-2 + A2Yi - 1 + A3Yi + A4Yi+1 

This last form is most 1fricint bncus t>. ~ family of X-depudo1t hnctions 
c1111 be i11hrpolohd u i th Iha same cotff i rie!lls, wh ich cr11 

Al = (Xin-Xi) Bl/ (Xi-1-Xi) 

Ai = ( X . - X . ) B2/ ( X . 1 - X · ) + 
I ft I I- I (Xi,-Xi-1) Cl/ (Xi-Xi-1) 

Al = ex. -x.> B31 o:. -x .1 
1 l I I - I I + (Xi,-Xa-1 1 C2/ (Xi ~Xi - 1) 

A4 = ( X . - X . 1 ) C 3/ ( X · - X · 1 ) I ft I - I I• 

4. Trim Cornpu'tn.t.ions 

1'ro option:J c.rc ~1-ovid-d f o'!.' t.r:11::m .. fog tl (~ o.irplnn . i n l evel 
unac c.-eleru.teci i'L _;lxi; . k,t h opt:t rn o. r,rechnnizcd v:i t h o. trncc0 r: J.vo . c~ . 1·0 .i ­
mation t '1ch!d.(1u • llic!l :!.!l !..':-:Ore cf!'ici ".!nt u ~n itcrt1.t ic11 z:·~,., tk·;,~" . 'l'.·.e <''!.\ , .. 

t ion ri r e Gi' n in r>:. rt I> V0ll!.r.1~ 1, ::;,_ ·tion )' "- h'-' rc it i s r .~..-i.'!1 how tt 
airpl.nn~ iu tri "'l•?d 111 ci' ·Lcr VTOL fli ght or c:m•Jcnti-onnl fl1 F;ht. 'l'he \1ae 

of both trim opti ons .s c,::i,1 i ncd in .,Jction V of thin volu:.~.: . 
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S~tIO!i N 
Ca.nvrER t, / I ,IDRY ORGA!~IO?f 

All the input and output data that are accessible to the user are 
~tored 1n one ci~le subscript ed array, n, \i'ith vn.rie.hlc subs~ripts. The 
m1er idcnt.i f i('!s tile array variable ot interer-it by specify!~ tt.e ®bacript, 
which may b3 cho..ngcd at will to rearrange vm nblca in core in o.ny desired 
order. This cap~bilit y is nacess~ to en, olc t h~ uoe ~t ta.bloa of var-1ing 
le11t.rths. Becaune of this flexibility an i?n~rt<\nt ad a.ntn~e accruoa to the 
program user t,;ho wbhes to progrrun o.ddition ... l equ=i.tions, for ho ca.n move all 
the d~to. to other core locations sil:tply by assigning new values to the vo.riable 
subacriptrs. In the vr.cated core he can pro~ e.m thP. &ddi tionol. cc:nputationa 
without atfcct1 a tlie origilla.l program in CJ)¥ way. 

The R-array, listed in Ts.ble I, consiets ot 9000 menory locn.tiona, each 
being identified by c. :rub script or the form, I r. l\11( IT) + JT. 13-J specifying 
IT and JT, R(I) ca.n be identified for input or \)Utput. For exm.,ple, (refer 
to Table I, page 23) to input "IC",11iticn Tico ot C :tapult", t 0 , one would 

C 
input valueo tor IT ot 13 and JT of 23 uith the desired. value ot t

0
• 

C 
Note thet the R-subscript, I, is composed ot a sub~cripted integer, tm, 
resulting in a subscripted-subscripted vari~ble a.rra.y, R~ The•int~~er array, 
NR, will be rel".d in at proero.m in:tt1at1cn o.nd this r elocc.ta.ble fee.ture i s tho 
key c~nccpt ,-1i:fch r.i ".JcE' s the r,rogrma flc:cible encl ec.sizy mod11"1ed. The prog:t'c.m 
eJ.am~leo or Section VI vill ilelp ·to cli:.r1fy thia concept. 



~\DLR I 

R•AMAY STG!t "u2 o, VARIABLES 

n JT 1 RC ll ~~ITS OEFINIT ION 
• 

0 1 1 • ft/sec 2 Axial ar:c1 larat ion, seat D 1td/ or IIICl 11 

• 
ft/soc 2 Side acct lercl ion, ual alldlar mu 0 2 2 y 

0 3 3 • • ft/sac 1 Normal ai.:ca larnt ion, seat a11d/or mu 

0 4 4 • 
rad/s11cl Roi I accQ lercil ion, seat ud/or r:1n p 

0 5 5 • 
rnd/sac 2 Pitch acc1derat ion, soul r.ad/or mnn q 

0 6 6 • rad/s1~2 Yam acc1l1ral ion, sta~ and/or man r 

0 7 7 • 
•• ft/uc Oownru~t earth axis rah, s1et/rna1 

0 8 8 • 
) . fl/uc latcrn l earth axis rate, stat/mu 

0 9 9 • 
Sink rat1, stat/man i, ft/sac 

- 0 10 10 • 
a 11 SH _-l A d irP. .. t irJ"- ~r.~; ~~ r!?!t, ~• ~t Ir..~, . 

0 11 11 • 
•12 uc- 1 A d irtcl io, co~ine rate, seat/mu 

0 12 12 · • 
a l s,c- 1 A dirtelion cos i Ill! rate; SU t /111tJft 

0 13 13 • 
1 21 

uc- 1 A direct irrn CDS iu rat a, sud /man 

0 14 14 8 22 
SIC · I A direct ioY\ cos iu rate, -.eat iman 

0 15 15 • 
1 23 

Sit -I A dirtct ion cos in, rate, ssat /m1u 

0 16 16 dt/dt ft Iser 2 S1,1incl curr.prt~~ i tdl etce ltrat ior 

0 :7 17 ' fl/uc Spino I comprQ!:-;ion rel t 

0 18 JS d;/dtdcft/sec 2 DownranQ~ eccQI, drao ch~te 

• 0 19 19 d)'ldt deft I He~ flldh nxis s_ide occel, drn~ th111t 

0 20 20 d;/dl de fl /...,,tr 2 Sin~ ttccol2rat i nn, dn1~ ch;h 

0 21 21 • 
1 dc fl /sac ~Owhranoe rnt,, drao rhuto 

0 22 22 • 
Eo,t h n,:is Ydc ft/sec lette: r ol rolo, d,·ao chute 

12 



• 

IT Jl 

0 23 

0 24 

23 

24 

0 25 25 

0 26 26 

0 27 27 

0 28 28 

0 29 29 

0 30 30 

0 31 31 

0 32 32 

0 33 33 

0 34 34 

0 35 35 

0 36 36 

0 37 37 

0 38 30 

0 39 39 

0 40 

0 41 

0 42 

0 43 

0 44 

0 45 

40 

41 

42 

43 

44 

45 

RCI l UNITS ctF IN IT ICii 

zde fl /sec 

d;/dt re fl /sac 2 

d;/dt r tfl/s1c 2 laltrel acct I, rtcovQry chvtt 

d;/dtrcft/sac 2 Si r.k cctQlerat ioft, recovory th11ft 

1 rc 

)'re 

z,c 

• 

. 
ft/sec Oo1nra11s,c, ralt, rtcovory eh\lh 

ft/sic lottral Qarth a~i~ rate, r1cav1ry eh\ltt 

ft/sec 2 Axial accoltrat ian, eirplaftt 

fl/sec 2 Sidt aecolortit ioa, airpl111 

fl/sac 2 Norfi\QI occc,IQrol ia,, nirpla11 

red)sac2 Roll acctl eral ioa, uirpla11 

raai~nc 2 Pitch aecoleral ioa, oirpla11 

rad/sec 2 Yaw acccltral ioi, airpl111 

fl/soc Oo ~nranot a nrth axi~ ralo, airplaat 

ft/sec lateral turth axi s raft, airplctt 

1 rt/sec Siak reta, airpla~t 
•ap 

; 1 1 St c - 1 A dirt c t i o II cos i 11.1 r u It -1 i r p I a IQ 
ap 

uc- 1 

i r./uc 

A dirtt l ian cos i 10 rolt-Dirp lau 

A direct ioa cas i Ill rah-a irp lut 

A d ircct ion cos i i,a r~to-a irp I aria 

A dirtcl iou tasi11,:t r a t1-airplnn1 

A d ir,c t io11 cos i r.o rat t-e irp lau 

13 



TABLE I ( C~NT) 

., E•hr 1irpl11111 i a I I 11 I ca11dit iou oaly - ucept fo,. di,-act ion cos inn 

11 JT I RCI l ~ITS OEFINITION 
• 1 1 N+l ' ft/sec hdt 

I 2 N+2 y ft /sec /~di 

I 3 N+J • rt /sec • 
/111dt 

I 4 N+4 p rad/sac • 
/pdt 

l s N+S q rad/sic 
• 

/qdl 

I 6 N+6 r rad/uc /;di NOTE, t-1 = NRJ 

I 7 N+7 •• ft J;
1

dt 

I 8 N+8 ,,, ft • 
h.dt 

• I 9 N+9 '• rt /z 1dl 

• 10 ~!+ 10 Dll 1/uc Ja 11 dl 

11 N+ll • 1 •12 1/stc Jc 12dt 

N+l2 • I 12 '13 I/sac fa 13dt 

13 N+iJ 11 21 -1 /sac J;21 dt 

• I 14 N+14 8 22 I/sec f a22dt 

I 15 N+IS 8 23 1/su J;23dt 

I 16 N+16 t ft /sac Jdb/dt di 

1 17 N+17 ~ rt . J~dl 

1 18 N+l8 • • 
•de ft/sec fdx/dtdc di 

19 N+19 • • 
Ydc ft/su Jdy/dtdr di 

20 N+20 • 
/d;/dtdc di 1 dc ft/uc 

1 21 N+2I •de rt I; de dt 

22 N+22 >'de rt • 
/ydcdt 

1 23 N+23 1 dc ft • 
fzdcdt 

14 



JT JT I RCI) UNITS DEF JNI T ION 
• • l 24 N+24 •,c U/uc ldxldt,e dt 

• l 25 N+25 Yre ft /sac ld1,/dt re dt 

l 26 N+26 1 tc fl /uc • 
ldz/dt ,c dt 

• l 27 N+27 1 re fl 1 •rcdl 

I ?8 N+28 Yrc fl • 
h,cdl 

, 

l 29 N+29 Zrc fl lire~• 

l 30 N+30 llep ft/sat 
·- .--- • -
1,8 Pdt 

• 1 31 N+Jl vllP rt /soc lv8 Pdt 

32 N+32 • l •np ftl..1c f 1118 Pdt 

l 33 N+33 Pap ·rad/uc • 
1.,apdt INIT JAL coaon 10.:s • 

l 34 U•J~ <lap rad/sac • 
/qapdt 

35 N+35 • .I l r Gp red/soc lrtipdt 

36 N+36 • 1 • ft l>t 1 dt 
•np ftp 

37 N+37 • l y ft /y1 dt 
•ap DP 

l 38 N+38 • z rt lz1 dt •ap ap 
I 39 N+39 • e llDll.-d i ■ fa 11 dt 

• •ac, lip 

l 40 N+40 • a aon-d im 1a 12 dt 128P ap 
4·1 N+41 • I D lOfl··d i Ill la, 3 di llcp 'DP 

42 N+42 . . I Cl 1011-dim /a 21 dt 21ap ap 

43 N+43 • J fli2 ,011-d i111 /11i2 di 
Gi) ap 

• I 44 N+44 a 110~ - d i111 la23 dt 2311P GP 
• I 45 N•4S L- i II IL ;dt 

' 
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) IT JT I 

2 I 2t-1+ I 

2 2 2N+2 

• • • 
• 
• • • 
2 45 2N+45 

3 l 3N+l 

3 2 3N+2 

• • 
• • 
• • • 
3 45 3N+45 
4 I 4N+ I 

4 

4 

~-

4 

4 

4 

4 

4 
4 
4 

4 

4 

4 

◄ 

4 

2 4N+2 

3 4N+J 

4 4N+4 

S 4N+S 

6 4N+6 

7 4N+7 

8 ~NT8 

9 4N•9 
IO 4N+ J 0 
J I 4N+ J J 

J 2 4N+ 12 

J3 4N+13 

J 4 4N+H 

)5 4N+J5 

16 4N+l6 

TA_Ym! I (COOT) 

RCJ) lJJITS OEf INIT ION 

NOl (. tN = NR2 • 
V 

• 
V 

• 
• 
• 
• 

• 
• 
• 
• 

At 

B 

6 

• 
ludt 

rt /sec • 
/vdl 

Rtstrvad far numerical i1t~or1tia1 

ft/sec • 
hdt NOTE. 3N = NR3 

• 
ft /sec /vdt 

UC 

UC 

UC 

rad 

rod 

rad 

1101-dia 

11011 - d ill 
1101-di"' 

I bl fl 2 

Reurvad for nllmQr ital i•ltOrl!t iua 

l inia NOTE, 4N = NP.4 

Basic I imt history inhorcst ioa inert~•• 

H1111iau.m t ima of l imt history 

01&1 p • t t i mt i 11c r 11 mu t 

Ealtr ya~ an~lt, sanl/mon 

Euler pitch anola, seat/man 

Euler bank anola, stnl/~a, 

} Grn·,,.it y voclor direct ion cosiMs 

A i r s p u d o f I h II st o I a n d /or mn 

flee, for calapu It fcrct ut\ s,at 

Huch 11 01'-d im ~)ll tll /rran Hath number 

G red AnalQ or ello r k or lht -:.etil ond/or M1'11 



TABLI I ( C~'1T) 

JT R(J) UNITS Dff lNIT lmJ 

17 4N+l7 ll r11d Sidts I ip a,a la o f t ht sut end/or 1114ft 

4 18 4Uil8 " ftOft-d ill Sut/mu a•ial lond factor 
• •co 

4 19 4N+19 " >'co 
101-di111 Soat/maa sida load fftclor 

4 20 4N+20 • ZCQ 
nDft-dir.1 Sut /me, aor 111a I load far.tor 

4 21 4N+21 "• . •on-dim 
}

1.oad fcr t ors at a 
4 22 4N+72 " P 1 101 nori-d ir.i ~PIC if itd ro i11t ·o, 
4 23 4N+23 ,/pi lot ton-dim t ha p i I ct • ~ body 1p i lot 

4 24 4N+24 A ,n-dim Prassuro ratio at s0Gtlma1 alt itudo 

4 25 4N+25 vs rt /sec Sp1od or SOllftd at sent / mu e II i hdt 

4 26 4Nl'26 p sh~/rt 3 Air dansity et uat/ma11 alt ihdt 

4 27 4~J ♦ 27 H. ft-lb-stc}Soat and/or ma, 
4 28 4N+28 H ft-lb-sac an~ulnr momi1t•m 
4 29 4N+29 Hy ft-lb-sec components l 

4 30 4N+30 F lb 
)s~at / ~ct ~ 3? A.r!+3! s:-'• lb· ;a, i: · wa. o~yt~tlmic forces 

4 32 4N+32 FY I lb z. 

4 33 4N+33 f I ft - I b 
}seat/ma, IIDft-aerodynamic 4 34 4N+34 f • rt - I b inomarat s 

4 35 4N+35 >'1 rt - I b ,, 
··- - ··- -~~- ·-

__ ,_ 

4 36 4N+~6 F lb 
}sum~at iDft a r n 11 stat /m3a farces 4 37 4N+37 f'D I b 

4 38 4N+38 fyD lb 
Za 

4 39 4N+39 ,. ft -I b 
)s1arnmat ia, ~ r SC l" ! ./ mu momuh 4 40 4N+1~ r o rt - I b. 

4 41 4N+41 
,, 

rt -I b f .. 
'o 

4 42 4N+42 !1 F1ao for priat i,o stnoinQ comm11ts 

4 43 4N+43 !1 Fico for sut tip-of, +1 for I ip-off 

4 44 4N+44 !1 flao far r Cl c D var y ch Ii t e •ittlion rocked or ou 
4 45 4N+45 !I F1ao fo,. racover y ch11t t line slrolch 

4 46 4N+16 ~I fieo for drao Chill Q oiecl ion rochl or Ollll 

4 47 4N+47 !1 F1eo for dr t:10 ch1ah Ii ftCI st..11 ch 
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) 

I 

J 

JT JT 

4 
4 
4 
4 
4 
4 

4 
4 
4 

48 4N•48 
49 4N+49 
50 ◄N+50 
51 ◄N+Sl 
~1 4N+51 
53 4N•53 
54 4N+S4 
55 4N+SS 
56 4N•~,6 

57 4N•S7 
58 4N•S8 
59 4N•59 

60 4N+GO 
61 4N+61 
62 4N+62 

SJ 4N+63 

64 4N+64 

4 6G 4N+66 

4 67 4N+67 

4 68 4N+68 

4 

4 
4 
4 

4 
4 
4 

'1 
4 
4 

4 
4 
4 

69 4N+69 

'/0 4N+70 
71 4N+71 
72 4N+72 

73 4N+73 
74 4N+74 
75 4N+75 

-
7G 4N+76 
77 4N+77 
78 4N•78 

79 4N+79 
80 4N~80 
Bi 4N+8l 

wu.s 1 ( co::T) 

RC I l UNITS OEFHJI T ION 

,on-dim • 

no11-dim • 
non-dim • 

non - dim Direct ion cosines ralet it10 

non-dim • airplen11 lo seal lhrOliOh rails 

no~-dim Das = DacOcs 
11on-dim • 
non-dim • 
no11·d i 1n 

110,-d im 
11on-d im 
nua -di111 

"o,-d im 
lO!l-dir., 

ftDn-dim 

rtlsH 

I b/ f I 2 

rad 

rad 

}
load faclor•i cl ,1 -:. pc>cified 
point on lht cirpldne, such as 
lht seal pro-ejocl ion local ioll 

}
Airplane direc_l ion cosines 

of the oravily vntor 

Airplau airspud 

AirplanR dynamic pr2ssur1 

Airpla,e anola of aitatk 

Airplena sides I ip anQlt 

ll ,on-dim Airplane aiial load factor 
11 coap 

11 1011-dim Airplane side load factor 
~COClP 

• 1coap 

H 
H•ap 
tlYao 

'ap 

r 
F'•ap 
r>'aap 
'up ,. 
/•e~ 
/aap 

lt0;) 

F r xo,,p 
FYon" ., 

• ocsp 

r.on-dim Airplailo n.orrnal load hctor 

f I • I b-!a or } 
ft-lb-soc Airpla na nnoular momenlu~s 
fl-lb-sac 

I b 
I b 
lb 

rt - I b 
ft - I b 
ft - I b 

lh 
lh 
lb 

}
Airplane non-aerodynamic for co 

compo11r1nl summations, arc ludinQ 
t Ii r bo ; ~ I I hr II s t 

}
Airplnn2 non-nerodynnmir 
mom~n! rnmpo ncn l su m;,:at ions 
'1lfCl11d;1t~ turbo;QI thrt.sf 



) 

TAilLE I (CC:..1 ) 

IT JT RC I) UNITS OEFiNil JO~ 

82 4N+82 
83 4N+83 
84 4N+84 

85 4N+85 
8G 4N+8G 
87 4N+87 

88 4N+88 
89 4N+09 
90 4N+90 

91 4N+91 

92 4 ·l+92 
93 4N+93 
94 ~N•94 
95 4N+95 
56 ~N+96 
9'/ 4N+97 

4 98 4N+98 
4 99 4N+99 
4 I 00 4N+ 100 

4 101 4N+101 
4 102 4N+ 102 
4 103 ~N+ I 03 
4. 104 4N+ I 04 
4 105 4N+ 105 
4 106 4N+ I CS 
4 I 07 4~H 107 
4 I 08 41H 108 

4 I 09 4N+ 109 
4 110 4N+ IJ 0 

t 
/:iop 
/o~p 
'oop 

4 11 J 4N·• I 11 \IC P 

4 I 12 ~N•l 12 vcp 
4 113 4tJ+l 13 "-tcp 

4 114 4t~+l 14 ~cp 

4 115 4N+ll5 Yep 
4 116 4N+ll6 zcp 

rt -lb 
rt - I b 
H-lb 

rt 
rt 
rt 

rt 
rt 
rt 

ft 

rod 
rad 
red 

lb 
lb 
lb 

ft-lb 
rt -I b 
ft-lb 

I b/soc 2 

}Airplut 111oll'Ol'lt nir. at ions 

}
Earth axis co-ardiaot~s of a 
sptcifit~ pai~t on lh~ airplo1t, 
s1ch cs Iha tip af the vtrl ical hi I 

)
Earth a~is ca-ardifte~ts of distaica 
btt~n n paint Dll lht airplane ud 
the s1at/ma11 ca11t;r of Qrevity Cc~) 

Oiste1ct froQ tho s~atlffl~• co to a poi1t 
Oil lht airpleu, uch es Iha vtdical hil 

}Airplua E,tar a11otn, iait iel 
cud it io11 i ap11t 

}
Airpla~ ~•radr•anic farca com~oa11ts 
ud t 11rboinl thnast tDL.poaa,ts 

}
Airp tau aQrody1uu11ic r.;om11l s 
a1td lftDrnQnls rrom hrbojot thrut 

ft -I b/rad/sac 2 
I b/s1c 2 

lb/uc 2 
ft -I b/rod/soc 2 

ft - I b/r odl'iH 2 

lb/soc 2 
I b/sec 2 

tb/rt/si:c 1Acctl, d'1p~ftdnl forces 
lb/ft/sec 2 r,o~ str~cl11ral dafor~at iois 

rt /sec 
fi /soc 
ft /su 

rt /su 
fl/soc 
ft /~01:. 

Olld Otrody~amic laos 

}
lilloer voice ii)' co . ., ou,ts of n poi,t 
DI\ tho cirpl~ftt ii oirpla i t body 
aris ~ystem - s~ch r.~ th~ car.~~il 

)
Eerth n•is valocity compo•11ts uf 
a poi11t i11 lho airf)l~u, such r;s 
t ht toe k pit 

19 



) JT JT I 

1'JUlt.B I (c itl) 

RC I) UNITS OEFINITJON 

• 4 117 ~N+l17 •cp 
4 118 4N+118 Yep 
4 119 4N+l19 zcp 

4 120 4N+120 ~ep 

4 121 4N•i21 V, 
I 

4 122 4N+122 P8 

4 123 4N+123 
4 124 4N+ 124 
4 125 4N+125 

'•i•d 
r111i 11d 
' ■ iad 

rt 
ft 
ft 

)
Earth a• is posit io1 cotr.;;01111ls of 
a pai,t i11 tho airplut, nth as 
Iha catkp ii -

ftun-di11 Prnnrt ratio et airplau alt ihdt 

ft/~ac Speed of so,nd at airpla110 alt itidt 

sho/ft 3 Air dauity at airplou oltihdt 

rt /sac 
rt /sac 
rt/sac 

}
Eorth b•is wind tom~ontnts, 
stoady winds plus turbulonc1 

4 126 4N+126 I •tc T,·ma ot trip rwitch coal•ct 
r1 i I "' "' .. 
switch 

- 4 -- • H 

Seat 11d ma• a1rady1a•ic toblts 

IT JT 

S 0 

J i 

5 2 

I I 

I I 

I I 

6 0 

6 

6 2 

I I 

I I 

I t 

NRS 

NRS+2 

• 

NR6 

NR6+J 

~•RG+2 

RC I) UNITS 

• 

rad 

rad 

rad 

rad 

rod 

DEF INIT JON 

Scat anOlt or attack tables, N
0 

tnlrits 

zo 



TABLE l (CO:fr) 

)T JT I IHI) UNITS DEF IHI T ION 

7 '0 NR7 Clt I01l-di111 

7 1 NR7+1 CL2 11oll-dim 

• • • • S,et Ii rt COi ff it int hbl1r 1 

• • • • uith N0N3 1ntri1s 

• • • • 

7 NaNB-1 NR8+N0Na-J CLNaN/l llon-dirn 

8 0 NR8 Col 11on-di111 

a. 1 NR8+1 Co2 I01l-di111 

• • • Sul drno CD Q rr it iul labln, 

• • • with N0Na entries 

• • • • 
-

8 N0Na-1 ~R8+N0N3-I Cou~NB ftOll-dim 

9 0 NR9 cm 101-dir,1 
l 

9 1 NR9+1 cm ,on-dim 
2 

• • • • Sut pilthillQ '101nlll COi ff it int t cbhs, 

• • • uith N0N~ e•trits 

• • • • 

10 0 NRIO c, 
l 

11on-dim 

• • Stat )'owina 1i10m1aid co,rffic iut t obles, 

• • 

• • • 

?. l 



TA£!.! I (CONT) 

J n JT t RCI l UNITS OE.F ltll Tl ON 

11 0 NRll c, u,n-d im 
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'r 

18 6 NR18+ 6 Fr 

18 
18 
18 

7 NR18+ 7 
8 NRIB+ 8 
9 NR18+ 9 

18 10 NRtBqo 
18 II NR18+1I 
18 12 NRl8+12 

18 13 NRIB+l3 

JO 14 tR18•!4 F } 
18 15 NR18+15 r•r 
l8 16 NRJ8+16 r>'c 

'c 

Ut~I TS DEFINIT JONS 

NON-OIH Total ~itchinO momant r.otffici111t 
... 

NON-OIH Tutal sida force cotfficinl 

tmN-DIH Total llOrmol force co1ffici111t 

NON-DIM Total axi11I fa,.c, co1fficie11t 

NON-DIM Total ycwil\Q m:,mut coefficiut 

tlON-OIH Tot ll I ,.0 II i no mom111t COi ff ic ient 

UNITS 

LB 

FT-LB 

LB 

LB 

FT-LB 

LB 

LB 

OEFINlllON 

SeAt-man suslnine,. forc~s 

S~at-man sustainer momonls 

Seal-man sustainer force maQnitudt 

Seat-man dro~ porachule deployment 
rucl ion forces 

SQut -man droo parathult 
dtplo)•mtnl r11ocl ion mom,nls 

S~at-ma11 drnC porachulP. dcploymut 
roact ion foru1 r.10~11 i I ude 

32 



T !Wr .. .., I ( co;;:r) 

IT JT RC I) UNITS OEFINITHJ,4 

18 17 t'R18+ 17 f" .) ) 18 18 NR18+18 f L FT-LB S at -1n5 n ca I ep II It momQIII~ 18 19 tR18+19 'c 
f' z 

C 

1~ 20 NR18•20 F I LB S,al-miu calepull fo,.CQ mao11 i h<lt C 

18 21 NR18+21 ~•re\ 18 ]'} Nl?18+22 LB Sut-1114n rocovery parachute ruct;o11 18 23 WH8+23 FYrL J 
for us ',c 

18 24 NR18+24 
>re} 18 ,s I', 18+25 Fl -LB Scal -~a~ r,covery parcrhula 18 26 tl:H8+2G )' r l 

rtac I ion n:o mul s f 
,re 

18 27 tJRI 8+ 27 Frc LB Sael·m~n rtcovery _parochula raact io, farct 
~4011 it uda 

J8 78 NRl8+28 Cur} 18 29 N')l8+29 cnr NON-DIN SQaf a1is direct ion cosinas for 18 30 tJ :18+30 ((. tractor lhr11st vector 

10 31 ,.~ 18+ 3 J CB
1 NON-OH1 Ecrth aris dirtel i011 cosius for 18 3:? t:~l8+32 u. tractor lhnst vector 

... 18 33 t:;)18•·33 e RAO fart h (11 ill. tll\0 lo of Ir nr for t hr \!St 

18 3{ fif\ )8+]4 
F } 18 35 "~18•35 r-,m LB Seel -maft ro 11 11\0 I or f urtt!i 18 36 NRl8t3G r>'rm 

z r n1 

18 37 NRl8+37 Frm LB S11at-ma, roll r.iot or for U mao ll i I 11dt 

18 38 N'?18+38 
f. } 18 Jg f\R I 8+ 3~ f r r,1 FT-LB St a I -ma II r o I I aot ar llia r.iul s 18 40 r~R l &+~ 0 Y,-m 
f 

l r Q 

10 41 pr. 18•41 r } 18 42 MH0•~2 Ft IHil LO s~at - 1:-a11 I 10. I p i I c h r.:o t or fat· CG>S 18 43 NR18+43 f ¥pm 
opposi11Q pilch-11~ rntes • 1,m 

18 44 NRl8•44 rpm LB SQet -,n~ut Nu. I pillh rnolor fort 8 
l'llt\lJ II i I ¥dQ 

18 45 I '118+45 , , l 18 46 t'R IC Hfi f pm FT-LO s~ ~ I - r.1t1 I\ t J 1 I p i t C h rl!l I D,. 10 ◄ 1 U') l8•4'l )' p r. • 
1r.:i : 2 II I S oppoo;i nQ pilcti- 11 p relH zp,n 

18 ~g wnn 40 ~ • C ) 18 ~9 t!~! 0• 49 LO r.~t ~ . ·II r r. ct io11 f net ~ 011niq, la nc w ~> 0 t ; ) I O r·o FYr h, v , J 
l f. 

:n 



.J JT JT I 
18 51 ~18+51 
18 52 NR10+S2 
18 53 t~R18+53 

18 54 ~JR18+54 
18 55 NRIB+S~ 
18 56 NR18+56 

18 57 NRl8+S7 

18 58 NR18+58 
18 59 NR18+59 
18 60 NR18+60 

18 61 HR18+61 
18 62 NR18+62 
18 63 NRl8+63 

18 64 NR18+64 

RCJ) 

, ,. } 
f C 

>'c 
"z C 

'lABLI I ( CO!. ·) 

UNITS 

FT-LB 

LB 

LB 

FT-LB 

LB 

LB 

OH INITION 

Catepu:t rucl ion mamuh Oft 

airplau 

Soat-man yo.1i1 motor forces 

S.at-m~n yaw moto r forca meQnil•d• 

Seal-man ~a~ molar momants 

Se&l-~a, No. 2 pitch motor forcas 
oppos i no pi I ch-down ,111 n 

Stal ~a n No. 2 pitch molar forc1 _­
maon it 11do 

18 65 t1Rl8t65 r } 
I~ 66 NR18+66 r~Pm 
18 G7 NR18+67 -~ r pm 

FT-LB Stat man Na. 2 pitch molar 
forces opposino pitch-down r ~l•s 'pm 

18 68 NR18+68 P; 

18 69 NR18+69 t; 

18 70 NR18+70 t. 
' 

Orao chute outputs 

LB/IN2 Press~rt on piston b~~• 

SLUGS Hass of propellant burudat time; 

°KQ1vi1 Space nv1raQ1 oas temperature 
al lime; 

IT JT I R(I) UNJTS Off INJT ION 
19 0 NR19 
19 1 NRJ9❖ 1 
19 2 14R J9+2 

19 3 · NR19+3 
!9 4 t ,~19+1 
19 S t~R l9t5 

1~ 6 ~IR19+6 
19 ·1 M?l 9+7 
19 8 t.fH9•8 

rt - I b 
ft - I b 
fl -I b 

}
Saal/m n force co c~ ontnls fro m chult 
I hr D II Q h I ti II br i d I t 

}
Seat/ma n moM~nt r omp ononls from 
ch11ta lhr o11Qh l ht k-ridlt 

lFarc11~ on 1h11 partr h11tt> from bridle 
J,· potf io n on. th o sc~l/:, 011 

34 



.. 

~ 1 (CO?fl.') 

JT JT I RCI l 

19 9 NRl9+9 F lb 
19 I O NR 19+ 10 F II m I b 
19 11 NR19+11 fYm lb 

z Ill 

19 12 NR19+12 SCo ft 2 

19 13 NR19+13 SCoLS rt 2 

UNITS OfFWITION 
... 

}
fJrcts 01 lht pcroch11lt fro~ air mDss 
llt Cl II is it i DI d l&r i •o Ch II It f i I I i •o 

Parachute drao arte 

Ch11h dra§ nrta ct I iu s!retch 

19 14 NR19+14 VP ft/sec 

19 15 ~ll~l9+15 R11 L ft 
19 • 16 t 'R 19 + t 6 R YL rt 
19 17 UR t 9 + 17 R 1 L fl 

19 18 NRI 9+ 18 RL ft 

19 19 NR19+19 R• ft 

19 20 UH9+20 a • rad 

19 21 NR19+21 scl ft2 

19 22 NR19•·22 

19 23 NR19+23 'LS SIC 

. 19 24 NR19+24 At i SIC 

)
Earth a•is dista,ca co rnpan1,ts 
fr011 bridle ttt>ex to chute cultr 
af orevil)' (cf) 

Oistanct from bridlt apt• to chut1 co 

Ch11t1 radi11~ far air mass voluma compklot i01 

Porachtdt Ii ft nr-e!I 

T i mt a I I i u s Ir ct I.ch 

Parachut I f i 11 i 110 t imt 

19 25 t~19+25 P
5 sluo/rt 3 Staouil ioll eir d-ouih ill th11t 

19 26 NR19+26 Vol rt 3 

19 28 t~R 19+ 28 F • . 1 b 
19 29 ~! 19+ 29 F ' 1 b 
19 30 NRl9+30 FYi lb ' z i 

19 31 tmt9+31 F lb 
19 32 ~Rl9+32 F'pso lb 
19 33 NR19+JJ FYpso lb 

1 pso 

• Parachute vo h1l".a for AlllSS ecqu is it io11 hrm 

}
Foret com~ouonts 01 chuta fro■ 
pnrachi.lt •; CIC t iot racb1 ts or 01111 

}
P11111 It imal t force tOl"':>onuh 0, 
Iha seal/ma11 thrauQh tho bridle 
aptx for hridl8 1rror r:ritario11 
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IT ,r I R{I l U:HTS 

19 34 NR19+34 F0 lb 
so 

19 35 NR19+3~ FP, lb 

19 36 t,R19• 36 A•f fl 
19 37 NR19+37 A)'f FT -
19 38 NR19+38 Azf FT 

19 39 NR19+39 A 
19 40 NR 19+10 8 

19 41 NR19+41 C 
19 42 NR19+42 0 

19 43 N\19+43 Fro LB 
19 44 Nll9•44 F LB 
19 45 ~rt19~4S fYO LO zo 
19 46 H~19•~6 F1 LB 
19 47 ~~19+17 FL LB 
19 48 ~~19+19 r:t LB 

19 ◄9 tlF<i9+49 Rx ft -

19 50 tRl~J-~ ~ 11 .P' rt 
19 51 NR19+51 R1P' ft 

Zpc 

19 51 NR19+52 Bbp red 

Racovary ch1lt o•l~its 

IT JT I 

20 0 HR20 
20 I NR20• 1 
20 2 NR20+2 

20 3 tJR20+3 
20 4 t◄R2 0• 4 
20 5 t~ 2C -1S 

20 6 NR:?U+S 
20 7 t~fO0+'/ 
20 8 NR20•U 

RCI l C ·Ji TS 

F lb 
f

1
P' lb 

FYps I b 
lps 

rt - I b 
f I - I b 
rt -! :, 

OEFINIT ION 

Pa ult ia:ah bridle force 01 uat/on 

)

S~ol e1is ca-ordi1ot s of lht force 
applicntio• pair.I 01 the saet/r.:n 

rot1 the ch1&h ns tha bridlt ·llpu 111avu 

bridlo nllath poi~t platQ 

)
Foret corr.pou r.h oa I ha ct1 :ah fro• 

drnQ, i1 the Qnrlh cicis systt11 

}
Forca co:-:,pou11h 01 the rhult fro111 -

lift, i, Iha uudh axis sysh11 

}

Stat oxis distanco co mponants fro~ 
lh1 br idlt 6(,w• to tht thilh co 

Liu-cf-sioht Qltvat ion nnole from 

the hridlo npax lo the por oc huta co 

liu-of-siOht azi1T111lh nn~dQ from 

lht hridli: apox lo tho pa_r_or.h?J~ 

OEF INI T ION 

}
Sont/~5 n fcrcQ co~ponants from thklt 

I h, o uO h t ht br id I ct 

}

Sant/ma n Moma11I comp one nt s from 

ch ulo throuQh th o bridle 

}
For r er s o II t tui D r o c h id D fr n iii br i d I o 

r II a c I i a n a II t Ii e1 ";. IHI t / mo I\ 



TABL! I (CONT) 

IT JT 1 Rll) UNITS 

20 9 NR20+9 F th 
20 10 NR20+10 r•m lb 

20 11 NR20+11 Fy111 lb 
z II 

20 12 NR20+12 SCo ft 2 

20_ 13 NR20+13 SCoLS ft 2 

20 14 NR204-\4 V0 
ft/stc 

20 15 NR20+15 R1 ft 

20 16 NR20+1G R L ft 

20 17 NR20•17 R:t ft 

20 18 NR20+18 RL ft 

20 19 NR20+19 Rm ft 

20 20 NR20 +20 o red 

20 21 NR20+21 scl ft 2 

20 23 NR10+23 'LS ~cc 

20 24 NR20+24 At i SIC 

20 25 NR20•·2S i\ 

20 26 NR20+26 Vol ft 3 

OfJIHIT lON 

}
Forces 01 tho parachute from air mass 

ncq1isitio1. d11rinO ch11l1 filliaO 

Pnrach1t1 drao area 

Chute drno aru at I iu strtlch 

Parnch,te airspeed 

)
Earth axis disl6nt1 co~oneats 
from bridle apo• lo chute coater 

of oravil y (col 

Oistaac1 fro m bridlt apt• ta th-to co 

Ch11t1 radius far air • ass val11111 camputct iaa 

Parach,te anala of atlac~ 

Parachutt lift aria 

T i ma at I i RR st re t ch 

Parachul I f i I i ftO t i1111 

Parnch11h volu mQ fur aius SC(lllisit 1011 term 

20 27 NR20+27 ~a stuo/sec Chuta mass acquisition rnto 

20 28 NRi ~+28 F lb 

20 29 NR7.,D +29 F' • lb 

20 30 NR20+30 r:~ lb 
I 

20 31 NR20+31 F. LB 
20 32 NR20+ 32 FYOD LB 
20 33 NR20•33 fzti LL 

20 31 R20+34 F. LB 
20 35 NR20t 35 FL LB 
20 36 NR20+ 36 r:t LB 

}
Force ta rr1po_nent s " !! ch,t ct fro111 

pa:-t1ch1ttll tj H t ion rockth or on 

}
Foret com~oit nts 01 the ch11l1 from 

dr DO, i 11 I ht t er th u • is s )'SI II m 

}
Feret cornt,o nent ~ Oil the ch alt from 

l i ft, in tt10 onrl h axis ~y-.;lom 

37 



-
) 

Airola11-s111t-rail i1p1t/01h1t 

IT JT I RCl> UNITS DEF IN IT I Qt~ 

21 0 NR21 ,. } Oistnac1 from A/P CG la som~ point 
21 1 NR21+ 1 Ay FT Oft A/Pia body 6•i~ sy~t~m 
21 2 NR2I+ 2 61 (I 1p1tt) 

21 3 t!R21 + J 0 
21 4 NR21+ 4 01 lac 

21 s N~21 + 5 012ac 

21 6 NR21+ 6 013ac 

21 7 UR21+ 7 02loc Nmi-OIH Dirac t io1 cos i ftflS rt lot i •o 
21 8 UR21+ 8 02:lac 

airplatt ta catap1lt 
21 9 •:R21 + 9 023ac (Out put) 
21 10 NR21+10 031cc 

21 11 NR21 + 11 032ilt 
llac 

21 12 NR21+12 0 
21 13 tJR21+13 01 lcs 

21 14 t~R2I + 14 Dl2cs 

21 15 NR21 +15 Ollrs 

21 16 N~21+1G 02lcs l.ot~-DIH Oir11rt ic,I! co~;1 ncs rc !at il:O ..,.., 
_., 21 17 NR2J+l7 o··cs cat ei p1il I to seat 

21 18 NR21+18 o"'3n (0,t Pill) 
21 19 NR21+19 03lcs 

21 20 NR21+20 032cs 
33cs 

21 21 NR21+2l JIIC 
21 22 NR21+22 8cc RAO Or iont al iaa of calnpu It uai th rnpoct to 21 23 NR21+23 •ac airp Int ( hplll) 

21 24 UR21+24 ,c, 
21 25 NR21+25 ecs RAO Q,. iulet ia11 or ~ QCf with respect ta 21 26 NR21+26 •cs cahpu If !J l\p u t ) 

21 27 NR21+27 6::1 .ts 
21 28 t~R21 +28 6yas FT la it ial distance r,·om A/P CG to uat 21 29 NR21+29 Azes CG in A/P n•is ~ystem (Out pvt) 

38 



TJ\llIZ I (cr::rr) 

SI i dar blcck-rai I i 1\puh 

IT il I RCll UtH TS OEFINI TION 

21 30 NR21,30 1 sb FT Z coordi-at1-lop block et r1sl 
21 31 NR21+31 r FT Z coordinat1-middl1 black at rost zsb Ol 
21 32 NR21+32 r FT Z coardi1alo-bottom black at rest 'sb o2 

r 01 

21 33 NR21+33 A1 sb 
21 34 NR21+34 AYsb 1 FT Stot axis coordi1alts af rifht lo1111r 
21 35 NR21+35 Az bl block 01 suit 

s 1 

21 36 ~!R21 + 36 61 sb 
. 

21 37 NR21+37 /,ysb2 FT Soot axis coardiftatts of ri~ht 
21 38 NR21 +38 Az b2 aiddl1 block Oft stal 

5 2 

21 39 NR21+39 Axsb 
21 40 ~!R21 +40 Aysb 3 FT Soal aiis toordi1ut1s af rioht 
21 41 NR21+41 Az b3 ,ppar block~• seal 

s 3 

21 42 NR11+42 A•sb 
21 43 N~21•43 ilvsi,4 FT Stal axis coordiftal1s of I If t 
21 44 NR21+44 A~ ◄ . loa12r block 01 ual sb4 

21 45 Nr{1l +45 
~• s l :; 21 46 NR2!+':6 ... )'s b.., FT s~:f ===~ to~rdi~:tQS ar I If t 

.) 21 47 tJR21 +17 Az b;J ~iddla block Oft seat 
s 5 

21 48 NR21+48 6•sh 
21 49 NR21+49 _AYsb6 FT Seat u is· coord i nahs a f It ft 
21 so NR21+50 Az b6 11pp1r block Oft ucit s 6 

21 51 NR21 +51 G. FT-LB/Ri\O Roll tlei.,attl of ri~idily 111atri, 

21 52 NR21+52 Gy FT-LB/RAO Pitch tl Qrr 21I of ri~idity r.ialrix 

21 53 tlR21+53 UP !1 Po~ for l:PW!Jrd tjHtin1, 110 far do11.11\ l'.t.a r d 

21 54 NR21 +54 STP.OKE FT Cat cp1d t st roh 

21 55 HR21 +55 Rl FT "ai I ln!ilh 

21 56 NR21 +56 Br NON-DIH S1 ider blod catffici11tl af fricti011 

21 57 NR21+57 G, FT-LB/RAO YG~ 1lcMt~I of rioidit~ ~ntrix 

21 58 NR21 +58 s. LB/Fl Ax i a I r n i I s I i r f us~ 

21 59 NR21 +59 Sv LO/FT l~leral reti I st i fhos~ 

21 60 ~!R21 +GO sz . LB/Fl \'ort it l! I rai I 'SI i ff nc~~ 



IT JT I RCll UNITS DEFINITION 

21 61 NR21+61 • 21 62 NR21+62 ar 01 FT A/P axis coordi11at~s of bottom of l'ar 01 21 63 NR21+63 z riOhl rail llr 01 

21 64 NR21+64 • 21 65 NR21 t6S ,sr 02 FT A/P 111is courdiftales of bolto• of y 
21 66 NR21+66 ~r 02 

11ft rail l 
ar 02 

21 67 NR21+67 e. 
21 68 NR21+68 oy FT-LB Ra i I s I r lC I 11r a I dair.pi110 21 69 NR2l+~q Bz RADiSEC 
21 70 NR21+70 (Az,b)s• Fl lawar s I idtr block pos ii io1 al 

rai I trip s111i tch co11lacl 
Airp lau c 11rv1 fit .co1Hici111ts for si110l11 uai10 fan 

IT JT I RC ll UNIT~, OEFJNIT ION 

22 0 NR22 X 
22 t • NR22+ t ,.o. 0 ~ro:~- OIM Polynomial c11rvf! fit co0Hici11h for c. ;.. " 22 2 NR22+ i )t d 

0 
22 3 NR22+ 3 xo12 

01, 

22 4 NR22+ 4 

22 s NR22+ 5 V 
22 6 t~R22+ 6 v• 10 RAo-t Pol1•0111i1I Cllrv '1 fit ro11Hicianls far 

VK 22 7 NR22+ 7 v•11 
I 22 8 NR22• 8 v•12 

• 1:, 
22 9 NR22+ 9 

' 2'2 10 NR22+10 V 
22 11 NR22+11 v•20 RA0- 2 Poly110mial [ llr Vt fit c01dficiuts for V

1 22 12 NR22+12 v•21 
2 22 13 NR22+13 v•22 

22 14 NR22+1 ◄ 
1 23 

22 15 NR22•i~ s 
22 16 NR22+16 SI I 0 RA0- 1 

Polyriomial curvt fit catfficiuh for S 22 17 NR22+17 5' l I 
• ·I 

22 J8 NR22+18 s' 12 
• l 3 



!ABLE I (CO?lr) 

JT JT I RC ll UNITS DEFINITION 

22 19 NR22+19 

22 20 NR22+20 s 
22 21 NR22+21 511

20 RAD·2 Paly,amial curvt fit COi ff it itlls for S, 
22 22 NR22+22 s11

21 2 
22 23 NR22+23 .s•22 

11 23 
22 24 NR22+24 

22 25 tJR22+25 X NON-01 11 
22 26 NR22+26 /'20 RAO·l Potyno~ial curvt fit caafficints for XA 
22 27 NR22+2'/ x~21 RA0· 2 2 
22 28 NR22+28 XA22 RA0· 3 

23 
22 29 NR22+29 

22 30 NR22+30 OCX/OA 
22 31 Nl?22+31 OCX/OA o RAO· I Polynomial curve fit cotfficiuts for ac. 5 /au 
22 32 NR22+32 OCX/OA! 
22 33 NR22+33 OCX/OA3 

22 34 NR22+34 

22 35 NR22+35 

22 36 NR22+36 CXAPBI 
22 37 NR22+37 CXAPB2 RA0·2 Polyftomial curvo fit co1fficiuts for 

38 NR22+38 CXAPCJ 
a,aav cac.5,c1a) 

22 
22 39 NR22+39 

22 40 NR22+40 
~N10 22 41 NR22+41 PAD·• Paly10111ial cun•t fit co,fficinh for VN 

22 42 NR22+42 VNll I N,., 22 43 NR22+43 
~Nl3 

22 44 NR22+44 

"J2 45 NR22+45 
~~20 22 46 NR22+46 RA0·2 Pa I y110111io I curve fit co1fficints for VN 22 47 NR22+47 yH21 2 

22 48 NR22+48 v,l2 
23 

22 49 NR22+49 

41 



TI.Jlt?: I (C: : r) 

JT JT I 
) 

RCI) tJJITS DEF INIT 10.~ 

22 so NR22+50 
~10 

fit cooHiciuls far SN 22 SI NR22+5I Rho-a Poty10111i1t Cllrvt 
22 52 NR22+52 ~,JI l 

I --~ 22 53 N~22+53 5N12 
13 

22 54 NR22+S4 

22 55 NR22+55 S5N20 22 56 NR22+56 :-i RAO·• Poly-0111ial c1rv1 fit cotfficiuls for SN 22 57 NR22+57 S,/' 2 
22 58 ~iR22+58 s•,i22 

"23 
22 59 NR22+59 

22 60 NR22+60 AN 
22 61 NR22+6I A~~et o H01~-orn Poly110111ial tllrvo fit cat Hie io1h for AN 22 62 NR22•62 A l l GI 
22 63 NR22+63 ANa u 

NCll3 

22 64 NR22+64 

22 65 NR22+£5 " \ 22 (;6 ••02"'• r't' 
... ,0 

• Ntd-Olii Poly10mi1I Cllrva fit caofficiuts far cm 
,,,., L l !Q n:, I 0 

22 67 ~;R22+ 67 fOu 0 n 22 68 ~:R22+G8 A 012 • 013 
22 69 NR22+69 

22 70 NR22+70 V 
22 71 NR22+71 y"110 RAO-I Polynomial c1rv1 fit coefficiuh for V rn 22 72 N 22+72 v'111 I 22 73 NR22+73 V~l2 

•13 

22 74 NR22+74 

22 75 t~R22+75 V 
22 76 NR22+76 vrn20 RAO-~ Pa I )'P.0111 i a I nrv, r it cot Hie iuts for V 

11 22 77 NR22+77 yr.ill 
2 ,., 

22 78 NR22+78 y""22 

- ·-·-·- · . -· ·- --·~ ---
11123 

22 79 NR22+79 

22 BO ~iR22+80 s 
22 01 r1:n2•ni 5~10 RAQ·l Pol:-,nnmial c11rvl! r it tQQ rr it iuls for sffl 22 82 t~:?22t82 ~••l l l 

I 22 03 NR22•83 Sr~l2 
111

13 

22 84 ~!H22·•84 

42 



-, 
\ 
I 

JT JT I RCI) 

s 
5m20 22 85. NR22+85 

22 86 NR22+3G 
22 87 NR22+87 
22 88 NR22+88 

51:'121 
5'1122 

111 23 

22 89 UR22+89 

22 90 NR22+90 
22 91 NR2i+91 
22 92 MR22-tS2 
22 93 NR22+93 

22 94 NR22+94 

22 95 
22 96 
22 97 
22 98 
22 --·99 

NR22+95 
NR22+96 
NR22+97 
NR22+98 

NR22°+99 

22 100 
22 10\ 
22 102 
22 103 

NR22+100 V 
Nf<n+ 10 ~ i./' 20 

NR22+ 102 Vv 21 -

NR22+ 103 l 22 
P23 

22 104 NR22+104 

22 105 NR22+105 Bv 
0 

22 106 NR22+106 AN 
Ol 

22 107 NR22+107 AN 
02 

22 1 08 t!R22+ I 08 AN 
OJ 

22 109 NR22+109 AN 
a2 

22 110 NR22+110 AN 
al 

22 111 tJR22+ 111 A11 a2 

22 )12 

22 113 
2] 114 

NR22+ 112 A,.l 
a3 

UR22• 113 \> 
NR22+114 SP~ 

UNITS 

RA0-2 

NON-OIH 

RA0· 2 

DEFINITION 

Polyao•ial c,rva fit cotffic i11ls for S111 2 

Polyno111 i·al c~rva r it coeffic iuh for Cpo 
NVQ 

Pnlyao111ial un,,. fit cn1ffici11ts frir V ., 2 

NON-DIH Poly~omial ctrve fit cotffici11ts far 

CNo• al~a stt ~~22+117 

RAQ-2 Polyl'lo1,1i a l c1trv1 fit coafficiuh for 
Cuc u) ' a I so S61 t t~R22+GO t hr. N.C~22+G3 for "Na, 
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Rtftrtl[I diamtltr or Dlt 
■ i 10 fGI 

Spnauiso diste1c1 fro• Iha 
p I I H o· f S )' . lilt I r 1 t D t ht 

■ i10 fa11 h•b, > 0 

R1f1r11c1 a~,a of lDSI fa, 

lo,ait,di,al bod~ a•is dislo nce, 
i I I ht p I au a f s )'IMII try. fr D■ 
lht CG to lht 10!.t fa, h11b. 
> 0 

Enoiu thrnt horizu,tal 
•1i:ao1t arm - distenct fro• the 
CG ta the poi,t or thrul 
appliciatiot, positive far thn,st 

pa i "' for'"'1rd Dr t ht CG 

E,oiu lhruit verl ical 
l !Oiit,t orM - dislanct front the 

CG t: l~;t pai:.I of lhr iisl 
cppl icot ioa. posit ivt for lhrnl 
paial btlow Iha CG 

E,o i Ill I hr 11st YI[ I or 
i 11c i duet uo It• pas i I i v1 for 
II .,,.1.lt! rd rotatio n or the thrust 
ebovt ·the body X-a• is 

8ndy a•is rolti10 ma•••I af 
iurl ia 

Budy uis pilchir.o moaa,t of 
hitd ia 

Cady axis y1wi10 &ONlt of 
i11rt ia 

Bady a,is prr.d1ct of i•ert ia 

• 
E,ai ~& rulliao ~o .~•· of 
hart is 



tABLX I ( COlr?) 

) 
IT JT I RCll UNITS DEFINITION 

26 20 .NR26+l0 lz SLuG-FT2 . rnoino- y~ •~in·o moment o·f inert in 

I 

26 21 NR26+2l Sia '• 
NON-OIH Siu of ••· Qiu i 11c ◄ due• 

26 22 NR26+22 Cos I . 
I 

NON-OIH Cos i na o f II no i u inc i d1 nc t 

26 23 NR26+23 I NON-OIH Ro I I i ll o· mo ma n l O r i u rt i a O r 
•,p uoina rot.at il\O pads 

26 24 NR26+24 I NON-OIH YawinQ moment of in11rt ia of 

ZIP enoiu rotal inQ parts 

26 25 NR26+2S I SLUG-Fl2 Prodllct of inertio of 

•Zep t1\Qint roht inO parts 

26 26 NR26+26 S,11 '•&> 
NON-OlH Si 11 D f i llC i do 11[ t Of no i 111 

rot al inQ part~ 

26 27 NR26+27 Cos 
. NON-DIH Cosiu of inc idnce of 
'ep enQiu rohl illO parts 

26 28 NR26+28 IIA . SLUG-FT2 A/P rol I i11j1 l!!DfflOl\l or 
D iurl itt UC l11dino variable 

iacidence com~~nants 

26 29 NR26+29 1.z SLUG-FT2 A/P pro111ct of iurt ia 

ll ucllldinO variable iuidnet 

compone nl ~ 

26 30 NR26+30 lzz SLUG-F1 2 A/P yowino momut or inertia 

Cl excludinQ variable inc i ~t net 

components 

26 31 NR26+31 G\i LB A/P Qross wtiQhl 

26 32 NR26+32 !•cG 

26 33 l~R26+33 hcG FT CG shirt r ram bast CG 

26 34 NR2E+34 AzcG 

26 35 NR26+j5 "'• SLUGS Ma~'i D f enQint rat at ino i)arls 

26 36 NR26+36 Codci t 0 ~hart A/P dynamics, +1/-l 
( -1, no dynamics) 
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WJ1LE I tC01(l') 

JT JT RCll UNITS OEF lNITlON 

26 37 NR26+37 Cade lo short A/P diracl io• cosi~. 
r a Its , + l / -1 , { -1, no rrd es ) 

26 • 38 NR26+38 Coda lo short A/P 1~rth axis rntes. 
♦ l /-I, ( -1, no r a In J 

26 39 NR26+39 Hau 11var· coll ra I, s11bro11t i u CNTRL 

26 40 NR26+40 L • 
HI rim 

RAO 

26 41 NR26+41 LHCOIII 
RAO UHT response to commended po~it i_on 

26 42 NR26+42 1/TH SEC 

26 43 NR26+43 Ida lay SEC 

26 44 NR26+44 LAcom RAO 

26 45 NR26+45 l/TA SEC Ai Itron rtsponse lo n commandQd 
pas ii iOll 

26 46 NR26+46 1delny SEC 
26 47 NR26+47 Tooo1, im LB 

26 48 NR26+48 T o o '->NF - I r i m LB 

26 49 NR26+19 T OOOCDffl LB 

26 50 NR26+S0 T 000NF -com LB Vi110 fa11 end nose fen thr1ist rtsponu 
tu G co w.m~ ndad l,vel 

26 51 NR26+51 1/TF SEC 

26 52 N~26+52 t dil ID>'WF SEC 

26 53 NR26+53 J/TNF SfC 

54 NR26+51 t dt '"' }'~Ir: 
SEC 

55 NR26t55 P."L RAO 
com 

5S NR26+56 f3vtrim RAO 

57 NR26+57 BvR RAO Beta vector response Io co mma 11<lad 
com posilio11 

58 NR26+58 t lTav SEC 

59 NR26+59 1dalay SEC 
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'1'-~ 1 (cor r.) 

IT Jl I RC I) UNITS OEFINI 1 ION 

26 60 NR26+60 Bst rim RAO 

26 61 NR26+61 asR RAO 
co:n 

26 62 NR26•62 l/T95 SEC BttCl staootr rtspon~t to commandod 
position 

26 63 NR26+63 t de I Cl)' SEC 

26 64 NR26+64 Bsl RAO 
cum 

26 65 NR26+65 
t9tri111 RAO 

26 66 NR26+66 Laco• RAO 

26 67 NR26+67 l/T9 SEC Pitch fon b1icht respollst to 
co mmando d po~ it i o ll 

26 68 NR26+68 t dt I e )' SEC 

Rnil systom oitpMts 

IT JT RC I) UNITS DEFINlilON 
27 0 NR27 6i 

•brl 
FT/SEC Rail e.xio valcci ty compon~nta ot 27 1 NR27+ 1 6r1b tifr)lt lower block relc~tivo to 

\ rl the rail 
27 2 NR27+ 2 6i 

abrl 
27 3 NR27+ 3 A¢' } 
27 4 NR27+ 4 A8cs Rl,D Rtii I anoular de format ions 27 s NR27+ S' ti~: 

27 6 Nl?27+ 6 A ► ' 
27 7 NR27+ 7 tii:-"sc i LB Fore~ co mp one n t s on !1-ie Hal d11t 27 8 NR27+ 8 ~► )'HI 

to ra i I fr ict ·ion and rai I I in,or de for raa t i o n • l SC 

27 9 t,JR27• 9 
Af ) Mor:iQid c u mp o n Q n t s o n t ht Hld 27 I 0 NR27 ♦ l 0 A/sc FT--LB due Io rail frii:!ion and r a i I 27 11 tJR27+ 11 lif>'sc Ii nt ar de format ion l SC 

27 12 NR27+ 12 ll • } Foret ::ompor.onts on lhP airplano 'l7 13 NR27 +13 M•ac LO duo lo rai I frict inn and , a i I ,1 J 4 M?27+ l 4 u ·>-o, 
I i 1111 a r de for mat ion l UC 

27 15 NR27+1S /1, ) Ho me rd r a mp n rt I! 11 ' s n 11 I he airp!llrtt n 16 tR27+16 tr•. or FT -LB d UQ tr; , a; 1 Ir i ct i u n and r o i I 'l7 17 Nf<27+ 17 i ,,) ac Ii 1t'1t1r •J11 f:irmot i:11. l GC 

c:o 



IT T 
27 18 
27 19 
27 20 

RCll UNITS DEF WIT ION 
NR:?7+ 18 
NR27tJ 9 
NR27+20 

fl,.b } A .. r I Fl 
Ye b ! " r I 
ls b, I 

Rei I e,is components of 
,. i Oh t I o wo r b I o c k 

27 21 NR27+21 
27 22 NR27+22 
27 23 N. 27 + 23 

27 24 NR27+24 
27 25 NR27+25 
27 26 NR2'/+26 

27 27 Nl~2'l + 27 
27 2A NR27+28 
27 29 NR27+29 

27 30 NR27+30 
27 31 NR27+31 
27 32 NR27+ 32 

Raif axis components of 
,-i(Sht middla block 

Rai I a1is compononls of 
,. iQht upp.u bloch 

Reil awis co mponuts of 
le fl lowH block 

Roil exis co mp onents of 
left mid<llll block 

27 33 ~R27+33 
77 34 NRt '/ +34 
27 J5 t~R2'/ + 35 

Aw b ' A ~ re' FT 
/sb,. 6 } Rail axis co mp an~nt~ of 

le ft upper bind: oz. b 
·• rG 

Uppo,- and lowu or-ror hounds fo r Har.i,., i no s lilQ t hod 

IT JT RC I l 

28 0 NR28 u 
28 1 NR28+ 1 v 

• • • 
28 N-1 NR28+N-1 L; 

29 0 NR~•9 u 
2~ I NR29• I v 

. . . 
29 N- 1 N 29+N- I L-

' 

DEFINITION 

Upr~,. error bo~nd (nLsoluta value) on each 
inhi; :-o l ~d veri abl a for Ha rnm in~ ·s method. 
Rahr to !al.de •~ sl ti rtin~ in R(NtJ}, pcoo 
for variable norn~s and units. 

lout.Qr er r cr bound ( ob'.'i al ule valud on each 
inl11Qrnl d ·,arinblQ for HJrr.m ino · ~ 111r2thod. 
R,.t u lu !nblo~ s! arlinQ in RW+l), pa{Se 
for vnrittble nom.; ; and units. 
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) 

IT JT R( I l UNITS DEF ltH T ION 
27 18 NRt?+ 18 fl,. b } 27 19 NP.27 +l 9 A .. r I Fl Rei I c, is components or 'I .,_ b 27 20 NR27+20 A .. r I 

r i Qht lowor b I ock ls br I 

27 21 NR27+21 t sbr 2} 27 22 Nf~27 i 22 Fl Rei I a,is comDOnQnls of 27 23 NR27+ 23 6 s br 2 
ri(Jhl middlQ block z s br 2 

27 24 HR27+24 
!'sbr 3) 27 25 NR27+25 FT Roil axis compononls of Y .. b 27 26 NR2'/+26 6 .. r 3 

r i~ht Ul>l>H blorh ls br 3 

27 27 Nl?27-+ 27 
!:sbr 4 } 27 2R NR27+28 FT Rai I ax is co rnp o u n t s or 27 29 NR27-+ 29 A s br 1 It f I lower block z s br 4 

27 30 NR27+30 A, b } 27 31 NR27+3l A s rs n Roi I exis components of 27 32 NR27+ 32 /s b,. 5 I e ft middle block zsbrs 

27 33 NR27+ 33 Aw b , 
,1 34 NRt'/+ 34 fl.,,._, rG I FT Ra i I ax is ca mpon;nt,; of 27 ")C tJR27 + 35 ti/ br 6 J I e f I upper bind .JJ 

~. br G 

Uppor and I owar error ho1111ds for Har.11,, i nQ s mtl hod 

IT JT R( I) 

28 .o tJR2B u 
28 I NR28+ 1 V 

• 
• • • 28 N-1 NR28+N-1 L. 

I 

29 0 NR29 u 
2~ I NR29+ I v 

. . . 
29 N-1 NR29+N-J L-

' 

DEF INI TIO 1 

Up pe r error bound (al,solute value) on each 
inte~rot~d veriable for Hammin~·s mtlhod. 
Rahr to tal, l e~ sl crtin~ in R(N+I) 
for visrit1ble l\!1ints and lll\its • 

, paQt 

Lou!Qr errcr bound lobso l tde value) on each 
inlwQrttl d ·,arinblo for lfarr.mino·s n,othod. 
R1do r lu !nl,lo~ s! artinQ in R(N+I), paoe 
for ver it1blQ nom.:s and units. 
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TABLE I (com·) 

11 JT RCI) DEFINITION 

29 N NR29•N Pradictor -corr~ctor trr~r~ or hamminQ fflothod 

• • • 
29 2N-l NR29•2N-l 

29 2N NR29•2N 
• • • 

29 3N-1 NR29+3N-1 

29 3N NR29+ 3N l111tQrnhd vor icbl"s at SCICond scved t imo poilt 

• • • 
29 4N-J NR29+4N-J 

29 4N NR29+~N l111torct11d vnriablH al third sav11d limo point 

• • • 
1.9 SN-I NR29+5N-J 

29 SN NR29+SN lnteQr6hd variables cl fourth sovod lim11 point 

• • • 
29 6N-I NR29+6N-1 

29 6N NR29+6N Oor ivat i ,l!s at suond saved I imQ poi nl . . . 
29 7N-J NR29+7N-1 

29 7N NR29 • 7t~ 
. . . 

29 8N- I t:R29•8~- I 



S&:TION V 
PROGRAM OPTIONS 

The computing flow of the escape system progrom is controlled 

by 1electin.3 a se1uence or opcrati o •. s from 16 options which arc chosen 

l•y input.tine cle::;cl'iptive option n J1:: s to the c ~ utcr. 'J.'he alphanumeric 

word, P / •T • for e>:a ,.plc, is an instruct ion to the c . . uter to tra.n.oft.:r 

to a state nt m.nnbcr rtch retrieves specific v,1.rie.bles fran previously 

coorputed time histories a.nd senc r o.tcs scl1 20 plots v:l th titles and 

lo.be ls previously r ead i n by the opt:ton called ~UTFU'r. 

Each option na ~n consists of ci ht ch1l.r~cterc (some of the chnr~ctcrs 

a.re blnnk) left adjusted i'or input. From 0 1~ to ten opti.o:i.s ma:J bo re:icl 

in on one card using a. c.OA4 fo rmat, each optic, 1 r • r.~e r<'qui rir..g two computer 

words. A fu.--iction subroutine, no iucd IHT •,I<.P , i nterpr et::: the nciue and r eturns 

a value to e.n inteGer ve.ria.blc used in a. Cc,.1· Ltcd Go To 13tr,t ement that cau•'Cu 

a branch to a sta.te·ncnt n1.1u1bcr corrc <'Iiondi " t o th, optica n:in,e. After 

canpleting a specific a.lr;orithm, such o.s tri. · inc the airplc.ne a.n.d corr:puting 
time ilistC'ry initia.l c n<.'iitlor.s, a return to q -t.: on control is effected. 
The next inp t vari ble on the s acie co rn is i r . .,pcctetl for a.11 option r.ame 

and the seq'l. .mcc in co tlnued until bl~,nk:.:1 D.!'e encountered on the opt ion ca.rd. 

1'llis is a si1:n1tl.l to r ead in anothe:' option curd, The pro .. rcr.i is tennin'.l.tcd 

by ono of the opti o."ls c:.1.ll.ccl STpP whlch dumps the scli-020 b\1ffers a.nd ca lls 

the system Exit routine. 

The 16 option m ~~ re nEA.Dbi fub , llEA L1·ob, RtADh 1bC, ¢UTruTbb, 

TIMEblibb, PI ~'.'.r.'bbbb , W!'I'l'Ebbb, \iRI'.r.-:L RC, {; 1V~'J. ·1.bb , c~.- .,~m~ , DIJ:1PbRbb, TRlY.bV'l'~, 

TRIMbc¢;1, RF.sT;r..Eb, 1ts1.~•1 bLb , o.;1d ~;•··f; .. ' ,'bbb. (b ::._.:, \ S bla;~) 

The use oi each 01>tion is cxpl ~tin d b,y i:,° J • foli.o-.-:11 r l.!!xt i::,ml t::-C&.iu_pl'.?:s 

are given 111 Snction VI. 'l'hC? t.'..!l.in p · o ~ i -,1.,0 lidin:{ in Section VIII tr: l!-l°.mye 

used by the outhor for fo:.-i:nat requil~::--, nts in netting up computer runs 0.!'.ld is 

superior to any other e:...:pla..11atory t ext . 

1. . Input of Va.rfable f ubecriptr-

The option ~E~ N reo.us (l~tld print~ input to the ~'R-Array • the a..l'ra.y 

which defin !. the position in t h. , - , J.trix w e:re c~ch ?-:'R ... ee:tion bic\,ins . 

(See Tnbl~ J ~ Section lV ) '.lhe f.5.rGt. en.rel r eq\ red bv th~ option contn.1 n~ 

ti·, the n·..i'nber of diff erontio.l cqu .ti0ns; JT5, t he starting point of the 

R-ni" trix elc.:.ients of t he J~R5 section ( i, .5 :.:: J;. <· U + ZI,\D4 ,1h2re NAD4 is the 

number of cl iwn"ts ln t.h .. t J~ ... ~ct:i.c,':1 .); r...1:d I :,r.:.iP , the tot~~l 11umber of 

Nn-s'J.bscript e.cldt:!l'i r; ( t he manbcr of NR s~cti o , .. ; ) • The fo1·mat for thcne 

three inputs is 18!4. 

The i np,1 li I'ffi-[..ubr:c_·lpt •-> ( t1l. l o. r.t clemr-mt n· r.lbcr in each Im 

SC!Ction or the nu;, ·~er of el n -;; nte tltc r.ecti .:-~ ni11nu 1) tu.·c then r ad by 

tho e r , or c. •l i't o 101 ctu~(' ., u Ul tli> li::: t b cc,:i;) letc. 

:rm1, NP2, I1R3 ., r· <1 ! •l~ ·c cc· · , •.1t-::d ns !l, 2:T, ":l. i l end ~N, respectively, 

~·he re:r. J:1.n1l".(~ m-zu: :;cr_nts b •• • Ti 1 1 :-- w1.'vll :irG 6 u.rc c:o::..'!)U cd in terms c,f thi."! 

addends 11J1<l t,i . t? };1•~v i 0t1~ .:1 ca .. np ;...~1J 'h :.::cd·. t: 

UR (r + 1) = }if<(t) + U' D(I ) + l 
whc ·c MA.DD( I) 1 s th~ u11le1 cl f m• l. ~ ( l) . 

(,1 



2. Input ot Single Elc:nent into the A.rrey 

The option READ R 1s i.nvoked to :L put cingle element.a into the 
R~atrix, one cle:nont per cnrd. '111" fo:.."Ulat in: 

W2 I 3 ~ 6 r 7 ~= i [!i•)½xt° ~~~66 I 

where 

IT and JT 

R [NR (IT) + JT J 

are th~ NR nu.l'!\h~rn defining ll.J\ elc:;i,cnt o! 
the n-mn.trix o.s shown in Tc.bl e I, Sec ti en JY. 
The fN-mll.t is I2, 14. 

is the flo~ti~1 J}('int value to be &torcd in 
the R-n atrix cle. cnt, re!l.d in on an El2..5 
fomat. 

is eleme'.':\t descript.fve information to b" 
pointccl out \lith the ele:ncnt in the ll:.;tiDG 
of thr! i.·.:71.rt; . 

This option io tcmin'lted bye. en.rd with .. 11n col.u.mns l an1 2. 

3. Input of Multiple Eleu-,ents into th-? ArrD~ 

The READ R C optic~ allows for i nput of ccmr.ecutive R•-1:la.trix eler;1cnts, 
7 vnl\les per ca.rd. Th~ fir:;t ::i?.rd r cqu:l.red by thi s option contains four 
fixed point elczc.,.nts (I'.H, ,JTl, IT~, J'l12) telline the starting poj.nt nnd 
ending point for consecutive 1·co.din.z of n elcme11t:; . 

ITl end J'l'l are UR n· ; lier . (o.s <l ,:, f h cd in 'l'al>J e 1, Section IV) \ rhich 
define the point in the R-ru·:,tr1: to r;tart storin1 ,lo.to.. JT2 o.nd ,T'l'2 a.re 
UR nu.rnbers which define the l :i:;t l)Oint into ~-rrd.ch clata i. c to ~e stored. 
Also r..ppcc.riug 011 th'ls c~~d is an an;:,,y , lAI.!'IL1'. , to h? prir. '· cd out in the 
listing of the irMut. Jffi.LH!A contnins inforn,...i.tJ:i. on des<.;rib:tr..~ the input 
dnt~ clefln'?d by i"'i'l, J'l'J., I'l'2, and j T?. The forT1....1.t for thl~ ca.rd is 
( 4IJ•, 12P..l•). 
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-
It. T1JDe HiGtory <'Jl<l Plotti•ng Output Ini ti&l.i:i:1g 

The ¢trrru'l' option io invok~d t:o t/.111 the pro~en \.ibich variablea ot 
the time his'., c.,ry to output ti~d info rt ion u ·1,.rt these varic..l>lcs such as 
tboir le.b1.:b f c. r plottin , whether or r.nt to :p 1·ich the ti e history or to 
vrite a sc1·0.tch tape or <lisk o.nd 11.rh-·c.her or n::;t multiple plots o.re dedred. 

IFPLT l or -l 

IFPRm 1 or -1 

l or -1 

NPLfflt 1,2,3,or 4 

IFDrt -1,0,+1 

Intent to plot; +l, plot -1, do net plot. 
If plot.s o.re to be ro. uc , the ti?:Jc histories 
arc stored in core, th•rcby l imitinr the 
length of the t me bi1;torie:J nm ewcl , 
in the c .., ~ ot u,111 .. iplu plot:1, tlle 
nU!llber of t 5.me bittorics run. If' plots 
are not me.de , no tim-, history is stored 
in core. 

Intent to print outpnt; +l, print time 
history out put 
-1, do not print time history output. . 

Intent to .' un(,h • tpu.t t,m, hi~ t.ory or. 
c.ards or ctore it on e.n m..-tt:rn&l <.l..! :lice 
( See HrA'f'Z) 
+l, do pu:'.l h cards or write on cKtE;rn,.ll 
device 
-1, do not punch cards or vri to 011 cY.tcrnal 
device. 

Uumber or ploto per fra."!le for sc!1020 
plot output 

Intent to interpolate b3t\tcen points 
oofore plottine ; Also uaed ro~ fltylc 
of plots. 
"l, de not inter_polutc; put only 
cyinbols en plc,·ts , ·' o nC\t dro: r lines 
(n ,olo c d 1 be used only for lliulti., lc 
plot~) 
o, do not jnt.crpolat c ; connect polnts 
vitb line:J 
+l, do i n ~ ofo.tc c.nu cC1nncct 1.r.~ -eI _;oln.ted 
noints , U1 l.i c : • 1 i: .~crn!)l at.ion c 1 t 
arc piclwcl ' vc ;/ .. t . ..:~-Tu ~T)_:;:-p ::i_£':.":•.!U 

.. o 
r,oi.nt11 b ., .:,~ er Xl•l ,.' (L,5T) d Y.I .iT(F' .. lf; 'r) 

l.e1·e ''l·I ;; .. (L w'" ' ) i r.: • he lAot. :l n <:1Y•1d nt 
vn.r.i t. k e ,. :J ' ( (r1.c •r) ii; the f1 rst 
:\.n(1c1z n . n':. v ·•r l nblc. 



) 
UTITL 

NTAPE 

IFMULT 

NH!STO 

0 or +l 

Variable 

Va.ria.l,le 
s 38 

0 or l 

Variable 

O, read in c.,uc title to appear on all 

plots 
➔ l, r~ad in & title for each plot 

(s~m IJ>L~'r ). 

tJnit 011 ,,hich time hiatory is punched 

or v1•Htcn ii' I 2P :CH n l; UTAPE is 

e.sa10ncd the value 7 if input a.so. 

number of ~- l•.,tz to be made; LPI.¢'r controlR 

the nu..,,b~r- ot' ti tlcn to be read in for 

the plots; inJ" .. di a.a O if lFTITL a 0 

Illtent to nw.tc multi'.l:>le plots of time 

historien (r:\o··.... iio.n one tlme hiGtoey 

plot ted on one (;r 'f:i) 
o, no mult1r .. c plotl:i; ench succe3sive 

t:l.me hiato y j s stored in core on top 

of the prev ·.cu 1 one. 
l, r.11iltiple pl-:,ts; c!.'l.ch successive time 

history 1~ &tored iu co:e follmring 

the previous one (Hhcn plotc a.re not 

mC1.de the time histories a.re not stored 

in core). 

H .r:t.nrti Clf time histor'J nurnberinB, 

u:,cu. to1· in ltlpl e pl.:, t.~ 0 ;1ly. As o.n 

C}~fillll'.)l.e, a. i.!~'ic 5 time hictor ics 

arc to u.:: r un -.,ith 11n.ill;iple plots of 

1, 2 and 3 ,1.ud of 1, 1. Md 5. Acsumo, 

al..o, t .. n.t an c)! _thc :;e tLrne his t ories 

will not fit ln the a.pprox11.1a.tcly 

7000 loco.tions ava.ilr.blc i n core. 

ry:·i.n~ , histories 1, 2 e. ,cl 3 ca.n be run 

n.i:d platted, the output opt ion co.n be 

1·ecalle • wi • .1 H:IFTO = 2, nncl t irue 

histori ':.s I~ ;.i nd 5 wi ll be stored on top of 

2 ru1d ~. '.L .~:~e t in c histories will now 

b.., pl -.. Y,tc.:d t1• l, 2 o.n1 3 • 

The second 1.nput 1·cquir.e::d by opt~.on t,u-n-ru·.·· :l.s tl1e plot t i.tlc or titles. 

If Il'TITL &: O, 0 :11.! two- c:a.rJ titlf.: io re u.ir_ ,1. i!n ut i ll an • I, f()r.11a t., If 

IFrITL = l, J;pJJ/;T ( the 11wab ..: r of !Jlots ) I!", st l:ir~ 1·,~ u.• .1 in ~d l,H,¢T ~ :o-c !'.rd 

TITIEr's m\l:.,t be ree.d i n en an A4 fo 1 . :--_t . ( ,T' ,: ' ~ 31) ~rhc ;.c '!'ITLET's must 

be in an order to corrc .;po:1cl with tho o n~1..:r of p1ot ... d<.:sc:d l eel l~tcr in the 

PIJ/1£ option, 

'fhe n~t cet or input s r (;qni1·ed by t' c c/ t _)ut option ir. t he lir.t of ?m 

numbers of t h - v~ria.bLn to he out;;ut b·· !1. ' ~~.'..: r1 
•• ~:·,;:-r~:, +,1,,i s co.1 ,.. v i.ucs 

for c~.ch va.riu.ble a1 u th~ l !J.b•.: :i. a ·sod .. ;~ ·- ,1 ·., .;. ~:- _,,.: 11 v.:i :·lu.b}.(? . Fi n,t , o. 

control., !i~UTT . 1uust be l't! a 1l in t.e ll:i.11: th ~ r , :·.1 J•~ l' r,. n:t:rr.:t. v,win.blcs (i :~U'.I'TS.38); 

the 1'011n:1.t is II+, If l l' Ul"l' H 0:d.-t,::.-_·,, , ti·i,: -1 t.:,iuL v o. n'f ;. ·.,, their rca.lcG 

l\ntl ) F1.hel:; ,.l'I? rv,)ri in. If 1;1~UT'.r :, 1. 1 'LLi: : -. : , • 1c pnir ":r;1 ••:,ur:: r; ,;l :i.t, tbe 

out;pnt va.riablt! in.t' 1 i. :1 i n 1·c1.1•1.i!1 :i t, . :• .;~..r: ' a:1 'lh , • ·1 th_ 1i ·,:vj ou:; ~-u.,c . 

no output vu. ir~b r. r > ;,.i,. i n • 1•l 'Lh : · ·,rr11 . --:,1 ~ .. •,-; .e,·d ~ to -~.:·1,'! next t ,:) ion . 

'l'b-3 foJ. lovl11ft, --•xw111>L· de.,·.,:; :i • ron,::., !; r', 11• 11 :, ..1. 1,\ .ir :; t. ·e v .,·J r~)l .. 1-- , ·.h :ir sc u1e :.l 

a.acl la.bc .. s, 



- 0- ,.. 

• IT, JT • 

SCALE 

NAU'IIA 

.i 

IdentH'yin:; Na nwr.b .. rs !.' or th,:) variable • 
IV, T~.ble I. The format is 12, Il~. 

See Section 

- Scaling fn.cto_ for the o..itriut var!a.ble. For e~n 'l9le, 
if nn angle {in rcclit.ns in the proercm) is o. dcoir =-d 
O'ltput, t he see.le f o.ctor might be 57 .3 so thc~t the 
output M{~lo i · ould be in d"Gre~s. If no sca.l.u fnctor 
if! dash·ad, r.:cA.LB, thould be input c"s l. The formAt 
:S.s El2.5. 

- Dcseriptiv,;: i ~f on:a;tion for the- var:i.able, sucb n.s the 
output vnri ~le number. This ini'o1·U£l.tion docs not el')?ee.r 
on tho plots. The format is 12.h.4. 

Card #3 LABEL - TM.a c.r-:ey ~o:1ta.in13 th3 variable i dcntitica.tion to be 
used when the? va:ria.ble is plotted. L\BI:~~ ·witl a.y1:pea.r 
as either the x or y oxi~ l r.bcl depending on whetl:.er 
the vo.riable to whkh it eo .·e~por..c'ts is the ino.t'p{'mleut 
01· d~:mdent vnrfo,ble. '.I"lc fonna'ii is 5A4. . 

Cards ?. e.nd 3 111u~t be r11_peatc 1 for cue 1 of the I~;6U'l'1' va.riJ.bles. T11c 
order of out •J:' .. •::.:!. .• ._LE: ~; .. t c.bl:!.:::!1,..,1 i.11. thi: { U'..l.'!"JT ~tii:--n is ~dnt,d.n ,1 

throughout t e progrruu. 'l:he t:l.m~ hi.stor y vai·i !"~blc~ will be printed out in 
this order and va.ria.blE?s to be plot ~ed will bA o~lectcd depending on thia 
order. 

5. Tine History Coruputa.tion 

Atter ell initicl inputs A.re read in (c:pticns RF.AD N, ~trrfUT, 
READ R, nnd RE.\D R C) t t c TTi 1Z !I c:;)tion rr.::y be cal.lc;d -t-<.' do tho co:::iputation. 
No additional inputs ur.::· rccpJ:l.rccl b_r thi3 option. The output for. c ,eh 
timo history point io cont?"oll•::d b:,· the de.ta. rc <i.c1 in 01,tion ¢trnvr. 

It five overflew or divjd. c· .:!ck cr:r.o:i:-!l C'c ... ur 01.d.ri,; tirle hiotn:a.7 
exc011tion th~~ ti:t~~ .-,.1 ,'o -~•.>l J io t c1 .., ·1u :ced r ·\d t 1 '!>~ .-:.P.:Jl r.:uhrou"liinc is 
called auto ·ntic ... :.lly tc p,.•~.nt. out t ·:!e <"·!'tire n. a.l!'re.y. (:1co DU:-!1.1 R option). 
The p1'0g'"a;:n 1·cturno for. the next o·.,tion c.nd co··:c,•'.lta.tion continue.:. 

6. Plot Output Va.ric.ble ~iele--·l;ion 

The PI,¢'.r optiou fl'.t:,:; be invo1u,tl to o'!)tc.in SC~Oc.0 h . d copy plots or the 
tiro.3 hi:;tor-;. Opt.1.onJ for s1 :3la {· ,1 nru i:~:tpb plot:, per g!'id c.r o e.v • 1 - le 
bu.t en.re ma::;t be t c.l; ~:-i t o hc.·,c t h·" , ~b.. t-:> ~ p. ottcd s ·l'\rc-d h1 the prt'.',j_'<?r 
form for the d~cir~d ':t:l · Jon. ( Sec ( :., ... .._rlJ'l' optio:-.). 

'lh'!. o r>Jrl·.fon ..1J.cr.,~,. · ,, o:. ! ni~ cf r.,.: ti;1e hi .,tory, on lot 
1wr a-rid. In thf! y' JT~l :'..' <':"J .k·1 . : \ != f(, ·, u ,rii;. vc.ri .bl<!~ 1. :1t luv ~ .... ~ r;c"t : 



D"PLT • 1 

-) NPLT~-1 a l, 2, 3, or 4 

.. 

IFnrr • 0 or l 

IF'l'I'.l'L Ill 0 or 1 

LP!4T &I 0 or number-of-plots 

mruvr .. 0 or l 

The variables to be· plotted are identified by numbe r _acco~ding to the 
order in which they wel'O in1mt in th ¢un--tr.r option. l ' .s data a.re reed in 
on a 3612 forrno.t in th 1 0 1.n IY. l, IYl, IX2, IY2 ••• rx18, IY18 where IXl 
and IYl are the nur.1ber corr cspond1ng to tl~e ftrst inde~1endent e.."ld de1iendent 
variables, re:.pectivcly; IX2 o.nrl IY ~ a.re the mllil.'J~rs corresponding to the 
second independ.:mt o.nd clc-p ·J tJd nt v • i abl "!3 , et.c. I f' fc 1 ' Cl:' ths.n 18 plots are 
desired, the remainder of the card is left blank. If more than 18 plots &re 
desired, the option can bo conti1 u.:d on a second, third, etc., card. Arc, 
bl&.,k in a.n IX p,:;:.;ition tei·mina.t c~ tho optio 1. 

The follmring exur .ple dct'lon.-tro.tes u~c ot the plot option for dngle 
plots. 

~ 
ji-f2T~2 41 2 i 6 i ~Bj2-~ 1'> I l 1 ~ 1~ 13 P1 :5 5 1=j 

Grid l Variable 2 versus Varfo:ule 1 

Grid 2 Variable 3 Vere.us Vu.\'io.l>le l 

Grid 3 Variable 1! vcr~us Vo.r-i &.ble l 

Grid 4 Vo.rio.bla 5 Vl"l'.,US Va.rie.ble 1 

b. Multiple Plots per GrLi o_,tion 

This 01>tlv,1 r~ll ,w:. lll ot U n.f. of Lml tir,le t1.Jnu hist,Jrieu on one 
grid. Tbe foll"'wing vu1·iables nmnt have been set in th'? ¢U'rrtrr 01>tion: 

IFPLT a l 

I~PL'fi't,f -- l, 2, 3, or 4 

U'JRr .. -1, o, +l 

LPLi6'P I 
c,t 0 C'r nur:,h '.':! :t~ of 1,lotc 

IF'l'ITL i = 0 r.ir l 

lF'l-fuL'.l' C, l 



) 

The vo.rio.bleo to be :plotted arc idr:nt1ficd by r.l.'lmber· u.ccording to the orde1· in \.lhicb they were input in the ¢mw·r option and by the nurnbcr or tbi? stored time histi::,ry in which they co.n be found, 

One card describes the data for one grid, (This will heren.ft~r he ca.lled a ,;rid description card), T c data. are input on a 40I2 fonr.:i.t in the form: 

Col 74 
IX, NHISTl, IYl, liHIS'.l'21 IY2,. ,UGRPLT 

Col 76 
lJ'LAB 

Col 78 
IQUAD 

where 

IX 

NHISTl 

IYl 

NHIS1'2 

IY2 

is tbe ma11ber or the i ndep .dent vn.riublc. The valuo of 
the in·lcp ndent va.rio.ble will be: t aken from the 6:'~ e tin10 
history as the corre 1.1poadi .~; value or the dependent 
var:f.1:..ble, 

is th~ number of the ti~e history fr0t1 which the first depend~nt vnriable will bet en, 

is the number of the dependent va.ria.blo in time history 
~1ITSTl 

is the number of the tin:e history from which the sacon:1 
dependent vr.rio.bl.e will be t aken, • 

is the 1n.U'.;lber or t , J dc.l>eridt-:nt Va.I·ir..ble in tiJila W.l.toey 
lililST2, 

(NHISTx an~ IYx are continued w.r~il the lict is co ... :J.cte. It 1c usually n.::t practical to plot ::io.1.•c tb.an 3 or Ji time hi~rt~rics on OJle grid). 

NGRI'LT 

IFLAB 

IQUAD 

ie the number of time· histo~ies to be plotted on c sriu. 

is a. c·o 1trol ( o or 1) Ubed t:> determine wh~ther or not 
cymbols and labels for c.o.ch curvo o a. grid will be read in, 

IFLA.B a 0 

n1A.n Ill 1 

DO NOT re ad syt,ibola c..nd labels. 

F.FJJJ HY?Jl~'Ol r! o.nd la.be l s 

is the quooront in l!hich rJY I ol and l abel d~finitio .s w:lll be placed on th<! c;rid vh.re: 

E. [ < I arc the que.clr. nts 

I i' I :u , =- o, t h r .rogr -:.1 cl , ',crrti ::i t1 t h"' qurulra.nt o, :st 
cy.:-.rnc- · y po_ u 'J n.t cd •,: !.. t i cn n·:.;, 1 d :t,l"""· r.; t .. t! cyri1 r;l r nd 
l a. .. cl definition::: t:1 .. re. 

Afttc r plott1n~ on~ gc!.d, thi:: pro3r .:.. i.1 r ct.u r!J fen· r.r:,,t hcr (;id dE111cription card . 

'l . aptton 1 t "•r;ninr•, L id d .;,h a bJ.cr • C!' rtl. 

67 



A second set or inputs ic n q 1fred l ,y tl,1 ~ o:pthm 11' H'LA!l • 1. 
These a.re the symbol fUlct ) 0 b(:!l fi)r 1.;B.Ch cl.l.rvn on th~ erld. The sy1r ol 
will be placed on ea.ch point. on th curve (vH,h o. r t n , 1..m density rt! ·tdction 
of· 30 ro.sters) and the syi .bol unJ lc.be l con·c.,ponding to l t wl.ll appcll.r in 
one corner of the grid d ·•pcnding on IQ.LI, Tl . 011e co.rd with the SYllibol and 
label must bl:? read in for eu.ch cu·\·~ ( NG U'Ll' cards) on ,n (A4, ~'X, 12A4) formo.t. 
All BCD keypunch sy;~tol.. plun ~'<t JA ( a sqm1.rc) e.rc o.v ei ln.li • c for plotting 
symbols. The label is ul )hanurteric ond ce.n ue 20 colw ns lor1g. 1'hc symbols 
(except for ::iQUA) must be in column 1. 

After plotting one c; rld u ith these l ab<~ ls, the prot:ram loolts for 
a card uescribing the n-xt grid. lf I.FI ti.B r :: .. in:J ze1·0 on ther.e r ein:dning 
grid dcsc.ription cards• the •·c~!le l <.!. els ;md u nbols wHl be used and are not 
read in again. If new sY1.Ubols 1vl Libels are dci:.ir d, I.fl/ill can be set equal 
to 1 and the new labels r ead in. 

Tbe following eY..'.l.'.:lple will der, onstrate the use of this option. 

Grid 1 and Varinbl~ 2, tl:7ie hi zt 
Variable 2, t1r..e hist 

Grid 2 and \'nriable 3, time hist 
Variable 3, time h:i.ct 

Grid 3 and Va.rfo.hle l~, \. ' t:l . hi"t 
Vari o.ble J~, tir11e h.ist 

The symbol(*) ulJ 1 a.pri•~rt i:' 
riymbol ( D ) on the zecrn d c: t r v ~ 
the same for ca.ch r;r:i.cl 

·73 - 7!:.-_ 75 - 76 I '17 .. 78 
___ 2 _______ 1"-_._I ..-.;~___: 

• li1.. .. '1 ~ ·n - 6 r ,. ?n 

_?_ . __ o l. 
2 O l 

1 versus Va..rhi.ble 1, time hist 1 
2 versur: Va :1. nbJe l, time hist 2 

1 
2 

l 
2 

vers•.t.:, Vnd nble 1. t :lrno hint l 
Vc!r :m:1 Variable 1, ti.roe hist 2 

v crralr: 'hir:l t1 'b~.e 1, ~ilne hi:;t 1 
v::r .:,u~ V[tl'iul.le 1, t,j1r.c hist 2 

t.b~ fir~;t curve on ca.ch f>rid nnd the 
e ~cl , d d . 'I· .e sy:i bol and ln: e!s arc 

. :lr iu q_J:, lra11t l on elt,e:h grid. 

7. Output of Sine l e Eleinc11t fro n the A!·ro.y 

The option WRITE 1 ~ 11.·., .::.. i 1 :J 1,~ f ol' ,.-ri ti 1, :, or wd.t! ng r.t.nd pur.c!l:tn~ 
element ::; of th• l~M~n·•tr • x . !!:~.ch l u:1 •nt t.o b pd .. t..r_ or r : 1c~1cd • 3 
defined by one ca rd. 'l'b1.: cl · ?1 ntr; .. r .. r ri , VAi our, one :>..t. n ti~e, li t. 

a-re· :punc- hetl \Ti th up lo r., ,, r> n P.'' • •. 1 r d. . 

The fir::;t input r •ll fr ··d l)y t ' i:i. r, 0}1Lin \ tn u contr,)l , HTi;Cli ~.lltl~llt 
to pw1ch (t'o -.. t, :d~). :if T" ~'i:\; / 0 c- o.rt!:, ·. • ' ? u ;m.~ 1c,J .' n ·,<l iti " ':1 to tlic 
pd.nt-nut f' t ~ r ] u:1 •r1 .:, , ( r.!~ j >ut ·,, 1 • ; :: • •• ,1·1 I L;) r11 .ch•, .l.n ( l ' J~JO. J ) 
f r..1nt . }J' I!•t:;c ~ O, ,.: 1, l'tl::: r t·~ n., t, 1 1q1 i, _. ; . 



i"ollowi~ the contr .. 1, Il'PUC, clement description ca.rds are 
stacked, each ca.rd dc•·critling the element to be p r inted Ol" punched. The 
format is: (I2, I4, E12.;, 12A4) 

l - 2 3 - 6 7 - 18 19 - 66 . 

IT JT SCALE !IALPHA 

Where: 

IT and JT 

SCALE 

NALPHA 

are ?ffi munbers defining the elt mcnt location within 
the R-mn.trix. See 'l'uble l, Section IV 

1s the value to be multiplied by the Vd.ria.ble before 
it 1s printed or punched - a sea.le fuctor 

identifying infori, 9.tion to be printe:d. out with tho 
variable IT, JT, the o.ctua.l positi on of the va.rie.blc 
within the R-mat rlx , the scaled value or the variable, 
e.nd UAL:PHA will &_ pear in the print out. Only the 
see.led ve,lue will be punched. 

This option is tenniru\tcd by a card with -1 in colun~~s land 2. 

8, Output of Multiple Elements from the Arl'a.y 

In order to print or print and p~ch consecativc elements of the 
R-m1.trix, the URIT}; R C e>~>t :ton should bf~ co.lied. 

The fh·t;t input reqllirecl by this option is the intent to punch, I FJ:'1,C, 
in o.n 14 fonu'lt. If IFPi'C > o, th"' consecntive dnta will t,e printeii i : ..i then 
punched in th~ fonna,t requircu by the consecutive: input C>ptfon P.EAD R C. 
If' IllPNC So, the consecutive data. will be printed but not punched. 

Followin3 the· cont1ol card, IFl··,ic, element description cards are 
eta.eked. Ea.ch ca.rd describes a. sot of consecutive cl~ents to be printed 
or pw1ched. The format is : 

(l!Il;., 12A1+) 
----

l • 4 ---- 5 - 8 _9. .. l,.~ n- J.6 ~7_-:..f!~-
TJ:l JTl IT2 J •r2 ?IALI1rA 

-·----· 
, rhere 
ITl and -."Tl are lIR numbers defining the firBt clement or the R-:na.trix to 
be printed or pu11ched (Sec Table I, Section IV). 

IT2 and JT2 are N~ ml'nhert: ck-fining the laot elc.r.1P 1t of' the R-~i.trix to 
be printed or ptmchcd. 

All R-mat.ri.x t"; h .,•1 ·1\t. l. 'l:.c twl.!en and iuclulUnr~ R(r {I' 1) + J'11 ) lU1d 

R (lffi (rr2) + J1!2) a:'c pr· ,~·eel or :p::I. tcd nnd .i/ •) v·:cd . o tl1e print 0ut. 
ITl,, J '1l, IT2, Jl'2 , u.r.d ! !',Ll'f!/\ , i ll .:i. .-• ur pre .. ·: ' -i:-- the Hst of t} c n,~ u~ .. 1 
po.d.t1on of tli c el ci .e:-Ji; a wtt;1in th•~ 1 - ,:, trl.x '' i .1 t lw v · , :: of the Ci e clC' ~uts. 
On the punch cords a en ' cl CJnt.i-1.' nir ~ na , J Tli J'P'.": . J'J.'~~ l'.n l lxALPHA will 
prccod the C:ll 'd.G conL.d nin . t h" v l l c :-: cf the c- : •, n· ·n 11n . 

This optio 1 by o. bl~L :1: c , ' ll. 
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1',ollow1113 the contr, •l, IFPHC , clement dczcription c~r ds are 
stacked, each ca.rd dc•·cri:iing the elen:ent to be printed ol~ rmnched. The 
format is: (I2, I4, El2.;, 12fi.4) 

l - 2 3 - 6 L::.. 18 19 - 66 

IT 
Where: 

IT t.nd JT 

SCALE 

NALPHA 

JT SCALE llALPHA 

are NR m.unbers c" ef'ining the eh ment location within 
the R-mo.tri.x. :;ce •ruble I, Section IV 

is the value to be: multiplied by the Vd.ria.ble before 
it is pi"inted or punched - a sea.le factor 

idcntifyinB info: m.'ltion to be printed out with tho 
variable IT, JT, the o.ctual positi on of t he variable 
within t·1c R-me.t r lx, tho 3caJ.ed value of the variable, 
and W,.L.?HA will 11.ppcar in the print out. Only the 
sca..1.ed VD,lue will be punched. 

This option is tennina.tcd by a card with -1 in colu.nms l and 2. 

8, Output of Multiple Elements from the Arrey 

In order to print or p!'int and p~ch con:.;ecutivc elem~nts ;,f the 
R-m:itrix, the HRITi R C C>j} 1,:1.on should be co.Ll.ed. 

The fil-tit input rE::quirecl by this option :ts thfj in~ent to punch, I J!'.t'i\C, 
in o.n 14 forru~t. If IFPilC > o, th1;; consecutive data vill be printed i· d th.en 
punched in tl1e fonnat requlrca. by the consecutive input opt.ion HEAD R c. 
It DU'NC .S. o, the con~ecutive data vill be print~d but not punched. 

Followin.3 the· control ca.rd, Il'F •iC , element description cards are 
ato.cked. Ea.ch ca.rd dc,scribes a sot of consecutive clements to be printed 
or pw1ched. TbJ format is : 

( 1! I.I~, 12A'+ ) ---- -·-- -
l - 4 ----- 5 - 8 9. .. 12 1.-.l.• l§ iL"!.-f~--
:rl'l JTl I T2 J •r2 ll'.AL11JA 

-·-·----· 
'\>!here 
ITl Md "1Tl ru·e NR nu:nbcrs defining the first clc1:\cnt or the R-:na.trix to 
be printed or 1)\1nched (See Table I, Scct.io:i IV). 

IT2 and JT2 n.re NR rrtl",1berr: clef:lning the laot el c,rne(lt of' the R-mn.trix to 
be printed or punched. 

All R-ma.t.ri.x €:h.:,' l .,,k; tebrcen a.nd includinr, R(l ,-R (l'J'l ) + JTl ) and 
n (lrR (rr2) + JT2) ·:'c r· •1i•t:: n or p!'i tcd n.nd i ''1 , .. :ed. o . t ix~ print ,,ut 
ITl~ J'i. l, 1T2, J"'J.'2, u.1.d 11:''l"L'\ ,:tll l p · e r prc .. .::J ' n:; the Hst of tlc n•~tuc..l 
po~ition or t bc.' cl i .'~:, i; 3 1-i~h ir t h~ l{- 1;, trlx r· 1.i ·.lw vn· l (: of thc~e clc· ~•nts. 
On the p1mch cor ls a cul'd c nb -1.' t ill~ l " .l , J 'J: · !• ) 't' ?., J' '~~ nnd JV\LPHA will 
p1·cc<..:d the c:it ctc cot t:.1J r1 n , t!L vv.h , :, cf the c 



) 
9. Least Squares Curve Fit Option 

Much or the do.ta in the escape sea.t. s At 1 .tion. t-1'~ s o d .rl~ er..,:iugb 
to bo represented by p0l.yn0i;1ial functions 1. d t. -~ ,.e, c-c -~-ires _ t:lon was 
pro~razruned to compute these coeffic icnt3 fru o <,C!'.'?~tl,.i.cr;.~ .. :• .1. •• . ~:t- ut va.rie.ble 
tf4bles. Decnune the l eo.st squares co.Jffici . ·,~ , :...y w .-~n con :.~-i':,x ~.-•·ional 
chances the curve-f f ·:; opt ·.Lon, callc:d CRV?Tt1 ,: .. s F -~ .. :--.... d : ~'Jl _n'· ~ al 
part of the sitr.ulation to nllcw a t izr.c llbt~r~r to b , n ·:1 ~ .. ":' .:1 :.: .tc J.y arter 
detemino.tion of the c-?cfficients. 'l'he dep "' ~ ~t .... 1 q,; .r' .: t • v,:z ·.: r .. blr: t u.blca 
m~ be resident in cor.J or may be r eo.d in on c -ds, 'l 1'• t·enulti '-~ curve-fit 
coefficients m.<.cy be sto cd in cor ~ for i::11he ·v! , ~rJ; ·t!t\e i i. r: i,Ol~ t ~ f'.~li l!k'\Y 
be punch~d on cards in a. format co:.ir,s.tible 1th the :in ~it 1· .. _ui .. ~..!--ff~S or 
option F.E!J) R. 

The first ce.rd read in by th's cr~tion (on a 4!4, 1~~4 fo1inat) conta~na 
the tollowin1 intc1~err·. e d nlr.ha . .n ..: ,H1~·1c rlat : • 

y- · - i'1 ---~,,- -~ --- ~ J- ... :1..2 .'-3-J.b l:1 ___ _. - - :,:t 
....,1,,,,==rr.~.n-::::c,--f--:I=f=·=c,..._,..,. - • -n,-.,-Til'IJ J : .,., C ... ~,--:-:i '"Zr,--:-: . ~i .. • 

"•"U,4' _.:J l ' .L - - - -- J..I.) _. -~ :~.-~.!..!.__:~ .::.~·~~..:- : .· ·L -~·-U 

IFSTRC controls the core s-tori, ge of thz re S1..'lt:tn3 c..1,rve•f'i t cc~!ticients. 
For IFSTRC < o, not atored; for H3TRC ~ o, st.ored. "· 

D'Pl-1C <:ontrols the punchin3 of the coe!'f ·.c~ e=-i ·s. 1.t H'fi-)J <o, not 
punched; If lFPiIC ~ o, each cocfi'~.cien.t , . .. < i t ::. r f:::' . . :t. ,·1-.cl n,,~ rti.y • '0!:c .. 1.:pt 
iB r,unched C1n a siJ"l(?le ca.rd with the icl,,nt i f ll .. -, cc:.: .. ~ r,·,, ~,~1(: c~ ·~ t;JJ;J" t:i~ 
used as inr,ut to the R .;.A.,D R opti on the n1;xt, t-t:.1e t h" p i.'~t :i.ar.,!l. 

MP is an integer o~f:inlng the m::mber or 'C0~.ntn to b, uo .,j in tht) curve 
fitting and HP is the degree or the poJ '• o. _t •• (11 .. ~ 3) to ,~~;·.!.ch "iil\o UP 
points a.re to be fitted. If MP is ent~rcd 0~1 O (blru.lk <:rtrd} t Jia 01.1tion is 
terminated. 

If core r.torc.ee 13 desirer~, t 1c n':'rl c r,1 rea1. in co t 1.11s the in·t;cgcra 
dcfinitlB the R .. e.rrc,.y sub3cri:,pt for storing c-ch coe.f'f.'i.c ,tn,; .. the co,·e storrge 
1, .ad not be consecu ;ive. 

f·1.:a•}~-y--rrrd ~:.Tr;- - - -
·,· •l''. l , ·,:,--, ,l ', ~) - - •. 

,.!..J:,,.,,, ~ •• : .. - ·.:·-==-·-

The ti rot co:!fficient will be stored in R(1la( I ;rt) + .i'Tl}, t. a ::iecond coefficic11t 
i.n R(UR(IT~) + JT2), etc. i'.rlo co.rel is not 1·catl in t'or_ 1-~1J1'i1C < o. 

If the independent vnrlnblo is in cor , t.h , f,'..: <l:,.t,. J. a,. ta ru ~ n~sumed 
to be con:Jecutive1y :;to:.:ed s~:i. ti.np:; in R o -:.(. ~;-:} ·(· tl ~- ~ • ).f.' ,~. '.) •• . . ri.c1endcnt 
v r inble i ntn o:rc to be rco.tl in f rcm c;::rt.l ~·: e .. ·!.::t:· ·, J -~ 1. ., ; · 'C.'1.t.·~ cc le6 
·t.b ? indcpcnde .t v nri•1u.l.11 unl "s !i cnt rtid ,i :; ;~·.:r 1~ j"J' :{;:•i .. G -: :J {' ;: .::, t d u.s 
:!Cl"O the i n,~ependcnt ntdaulc poli tr. vnl , i:. "t ~ ~-:~-~ ·\· 1 ,_,,,_,_, s 
cq,w.rcs r•:?.t r i;: ,d.l!. h~v, been gc-:11.:? n::.tcd !:y L ·~•i.'r:.\.'J • .: , •. p, ,:· :~ 1 u:::.4~1•< the 
s 1'-! a.rr '\y of ii1'1c;:,.-:~r . . c nt vo.l'i , hl0 ,. , ~1 o, u:l ·.:.-~:t•~·!. , r;'-- :, • ~: .. : :..~ .. ,c 11., vo.ri n.blc ;~; 
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) theretore, tho most efficient wey to WJe thin option is to fit all f\mctiona 
h!.ving identical indep ndcnt vario.blo o.rril¥D, to eliminate the computc.tion 
ot the vma.nct1-co arie.uce- ms.t1·ix and watl'ix invers~.on. 

It the indcpt:ndent vr..ria.ble is rcD.d in by ca:.·ds the next cards contain 
all of them on a 7El0.0 form&t. 

The next card- is tor the dependent varie.ble, u::1ing ai1 I2r ~4, El.2.5, 
12A4 t'orm.'\t (identical to the to .~nt tor the indcp~ndc~t vnrie.ble) ce;!it,o.ini~a 
ITY, JTY, YSCALE and id,mtifying inf"orm:l.tion fC1r priut-out ,.rhich is not 
retained. If ITY > o, th-' der,cndcnt va.ri· t?.le :ta e.~sUJl_cl to be cons cutively 
stored in core starting t.t R Tia( !TY) + J'HJ • ~·he protSro.m will rct!'ieve and 
scale, by 111ultiplying each point by YSCAU, c.nd gcnerc:.te a lea.st aqllii.res 
column vector. If IT't = 0 tho n~r.t cc.rd is precruiued to bo the d~~ndent 
variable on & 7El0.0 fo1Yil!1.t. 

The curve-titting is 11ext com!)leted and the coeffici~nts o.ro ~1ri~ted 
out a.nd proccssc:d o.cco1·ding to tho dicta.tea of U'STRC t!~ n--p::c trc:n t !1e tirat 
card. The I>rogr6lll reininij in this c,:-;ition, co:'ltinuo·. sly returning to ead in 
the ti1·st card describnd un'liil n blr~ card i:l encountered. 'lha rea.d!r.g 
ot a blo.nk ca.rd is a uiw.al to tennnate tho C '7'/FIT option. 

10. Printi113 EltplAnu.tory COll!llenta 

The cp.1,tENT option is availcble for pr1ntina cccmerrt-'l thn:>ughcut a 
nm. This c-,;';1on ~; ;'~.rticul£l.r:ty u.::~f\1J. fr~ r .: ~+.ir~ a dc~cript.ive 
paragraph bei"ore co.ch timo histol~Y pr int out. 

The inputs to the opti.on tu·e alp?la.numeric de.ta in n 20Al~ f'om~t. 
Each ti.mo tho option ia called, t he prog1·am. b cins writing the CClQ.!E-n·t s 

a.t the top ot a. new pa.r;e. 

It the · intent to plot, ·n'l?i ,T is 1, is 1 -:~t i,r.,,,vlc,.,t,:;~y in th~ ~>tM 
option, thE..!le co:::rmcnts ,rill el.so b~ m•ftton 011 t e pl.at t r.1?C to ax:, .co.r 
m.th the plots. Uoing t his proccc'.'.nre, a t l ·:11. 0 .,..il (:j, l ri,t!·>t ic,n of the! 
ti.mo hit:tor:r can a.ccomyi.ny t h~ plc;-1:.a. E .ch -; :i -la tt.e c, ·~-'.: ... ,.-·,'!' c,pt.ion 1e 
called the C(.i:u.ments bc:;in at tLa tvp of n ri::.~i i'r~me . 

This optiou ! • t ci~inc.ted b.,r. o. card \ti th blar,ko in the tirut oi~)r~ 
col\mlna. 

ll. Dwnping the Cc,:riplete Arre:., 

An c..."Ctr<"l:c,1_y useful c,pl;:tu, for debut_,"'!.?"~ probl:..lll e:2.~;•~s 1 B th~ 
tUMP R option whic 1 c: .. no t 1~ n::. :.':'" .... ~ :xti:·o,l1.:t.>'!·) . T 1.o •.~)rcu·';ir..3 1~:: : ~'l.L!l 
the entire R•!' o.tl"ix :i.n d~~t:lh· l f Ci.' .. ' ·,. ·.,:L~ CJ ·· t xi•,1t in div:.' nd in'.:;o ,... : ... ,:lc:.a 
ace,,rd111;1 to J'R •·; :-t•r o.~v1 :ti:.cl-; t:: '-!"::I 1 ~-.:1 t h· ! 111'::.:~cDt i t ' r -:,:; i t1.0.!l v- ~·· ◄.n 

tbe R-m -~x·lx. 1 o inp '~ is lH'! <led tc -c: ta opt:o., e.1.cc_p(, fc;r tl,. i ni;,..t ••1 

option rcciucnt, :tt1,-1P H. 
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12. Tr1mm1ns the Airpl.e.l'lo fc,r VTOL l'llght 

The option TR.l.'1 VT.,-S cells a ··b1-outino, ce.llcd 'I'Ril:V, th:lt ca.putcs 
airplru .e VTOL co ·~i·ol de "l cctlonB re 1 .red for ui, .s l vel \!l;~ccclerated 
bovcrlng or t rc.n., t.ion fl:t ,.· t . '.r :? nolu tion ot t " nc n-1. c:.1.• e-iu ... tiono 
i:J b°'J cuccoosivc .: pr o~d.r t :l.ons rn d converge:nc;i -L~, .. . l"' l.r.:iJ:t .. j . c:.·ror 
crit riu. u su.:~U.v r cq_u..trco c. . ut five cycl~:,. • 'i i- ~ CCI ~1. t ,~: · l i'l.ight 

controls the VTOL c.on'.;rolo L.vc t ho _ en -.i r to t J·i n • ::. e. tlccir'°'J pitch 
attitutle, within r e ~en; - ,-,:;~ .. ,: ·ntly, t:-a <~ ~ir :-:-. 1:11tch c.t'ii~/ . l 13 red in, 
along with other fli eht c r. ·.~:i.~ic.ins, r.1;for l! 'th1.c C}_) '. 011 1n cc.1.l cd. Because 
tol"\mrd speed c n b~ main.te.h •stl by v.i. '"' fM v r.cto:;.•:i ;; clc::.. :. , i..~ l evel 

ot turbojet thru:::t mu:-Jt be rcr..d in o.nd 'i; ·c c:110 ~n v .lt'i.· u .l.ll ",.feet 
the Wil'.!.g fan vect or o.nclc. Any a.lti t •de end r 1 :':" ·., .. ,:;cl c ... _. in:i.t.- .. ns mey be 

chosen - rend in b2f'ore.hand. In addi t ir,11., wir.:; i.'.~ ot t. i c t1, . . ~Jt (rieht 
wine onl,y • the !)!'Ogca.·:w c.~:w .. cs J.cr t '\ :i1 :; e.nd 1.•:i _: (:, w1JJ~ f r:n t{.:.r:t ic 

thrust t.o be aqun.l) n.nd init :!.ul gu.css .c 1.1uct b r, ··d :l.n t or · ~~1t vector, 
right stagger anl no~e fc.n 1:: .c:rnt glr.s. Tl.e ,.'."' :-' :) ., r.P.~: : :>t t,e coed 
but fc.n.Jer cowputa'.,lonr..1 cyclc,c; c.ro rcr1~t ,·cd f O\' r-r· ".~ e.c ,_ , t ! i f:~U<! . .. c13-

T'ne prallJainl.ry :f .put a a.re stored 1ll R( ';Rl; + 9~), 1.(J°:• ?· ❖ 3) {foll+ 38), 
R(UR25 + 16), R(J:'1?.5 + 10), H(l1 

• • 2!j + 29 ), R{~~- ~j + 10) ad l i '.::?;, +12). 
'rbe convcntion:ll '.. l odyn.,t:,ic c ,ntr.cls m:iJ be ~ ~ t to o i.'f d :i: ,, ·: vu.1UC:J 

end th, VTOL tr ·:"'.:~d control ctaf'l ectio1 3 , .rill ... ·c 1 e: ~.:t; t ·c i n ~-· ··:-.c ; ion 
effect!':. (A .c C-7' ... ·-:m 1n.Gto.k in u::i i n.:; thh: optlo::i i :; to f o.tl i , '.J ~- .!-ut 
turbojet thr\,.st, r. :·r·t'cnJ.ri- ·J.y e:i:'t.cr r unrdr.:; a. coir.~·::nti :Jt l. 1'li[$ ~t ttme 
history with r. hich va l,·e c,f t hru ,t r,,.q,,1:1i,e1'l). 

A:rter co:nple:tion or t~' is 01 ti.on o. tu e hi.Jtr. ·y 
no f\1rthcr R--r.rrny inlAlt s l :' r.::.1l"'C t he out puts f r r 'J-'} . .' ore ,··11v,·ad 
as initio.l co::-i:liti c.,,~ for t ho t !ln:;i h.1. , t c.,ry o·)'tion, ~.:u i:: H. 

13. i'r1ra!ll.i?l8 lho Ail'plm , for Couve1l'cton~.l File.ht 

T11e op·~.:l.on., ' ~nI!-! c;.·:,r ✓ C'.f '.1.1. .... o. r.u'!i:-:ut :..•, n•::~ ;;id 1· TI{C ,~ kh co::,:Utes 

tho requi.rcll v 1, 0 s c,f ru1'< (: of d , tc. .... l· , ;~ .tJ.1,~;1t:::!.. t • l ir..~i ·, .-::ic~ r 1~ 

turbojet th:i.~ot to trir.1 t~~ n h ~ l. !) I'.? 1.r·: 1 : -; -~l ·1.-· : :i ('C:!.V::r . -~d c ~w ... ni:,i ~l 
tlight, When t l ln option i ; c. .1..1.1. ••• , c.1: ;·~1:0L c 1'..ir ·;J o n::\~ tl ·t t,o zero 

by ~Rn.re on th~ r._ • .:pt.ion ti: t. A. ,~x•d cc .1· ·'1i~L cn of ·r t/c:;: rrr~icnt\.l 
controls vlll 'b ::: t a. ~.1.::.r,1 ~ c ! dl t ion l: . ere . L cor.i ~roln c:c:·i:11 '"l.te; 
therefore, the 11!th optio,i, '..!. PIH VT'p, 1,culd h. 'IC b:1~~n usc:d. 

Retore ct.lllt ~ m rr.r c:• , 1·'tl, . ~sir -,i oir~;:icd and o.ltittvla u:i.ll have 

been stored in ! (1 :i4 ➔• 63) r: .. -\ H(m<=i.. + 38). 

Af'ter co:.:i_lJ ,! tion of t ·, • n o,. tivn ' t~• · h: '.'rt e, y r. IY b~ r n with no 
turthcr n-c•:·-r·c.y i.· 1; '.!te boc,1 ~c e th-~ 0 1 .. ::·-'. ,s f 1·c :.u '.1. n.:~ o,;rc st oi:-<: <l l!3 
initial coudi t :t ,o f • r 1.h tu: hJ :.:: '10 o:pt!-.0.1, 1J.'. : r:. l!, 

Tha n ,.c-T;~: ,; c-pt i on , :1 v 1 hlu i'O!' t:'· c.,~•j 1 cc., L''c 1t1v • , .. _\t.:dx 

elc:;..:r..:!)t r. t1, t () ~1 ,, : c: r con ~cc·,., \,: ;c n ..,,:1.:u1· ·: po .. J t l -, . '11 • i n.:;;mt C" cl 
ru..,LL..:~cd to I ·: 1.·.1.•.•t ~•• t . i:.-; c .--: .::nt:lon i f: : 
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l-4 ,,.a 9•1?. 13-16 17-20 
n IT J'.f ITX LTTX 

·-
where 

H consecutive eleme:nte frcm the R-o.rre.y r,tarting in R( m{IT) + JT) will 
be· stored into o·~h"r R-111atrix locations . t!lrtine; in R( ~a(I'l'X) + .rnc). 
See Table I, Section IV for values of IT, JT, Il'X, JTX . 

Carll must be tru:cn l ,l . n u::11.r~ th r c::,TJ~aE c J'~:\. ·n to cr,:mro th11t 
values are not stcr.cd into por tio 1., of t r. ~ H- . tri:,,.- ,is d ':Y<J t t ~ progro.m. 
The U£er vill l.:now which portions of th'? R-t,~.trb; iU'ti o.vi:u.~blc r.or 
temporary stor.l£e. 

The RES!,¢ ,E option 1~ often used to sllvc t he td""xned air.pl!\:'1e init1~ 
conditions (follr1,•:l nc; I, .!}, fer instn:.1co, provide:d t he iuput for l:R5 ha.a l.t:f't 
some unu.~ed locE.1.ticn.J e.ftcr 1-l. , +). For t h~ r.e:-ct tilr:_ h i story, t hoce values 
can be restored as initio.l Coi dit~.ons vitboU't ha.vine to call th.:: trim optior, a.sun. 

This option is termino:',ed with a. blr;r.k ca.rd. 

15. Use ot the "rclpcr" Opt~.on 

m, cnginc.!r •p,u fo,· ... ·t: ~ u.1.1 th(J t-ubr. • dlt-.i.--Y- c . :- _._:,r~at.ion!ll req,ur,::,_,.. ~ -1.-.~ 
that rn.:1.y ar1.G'.! t ~·;"-4:..,.!~ ::.., ~ -,:- ,..1."" !.!t, ~'!.· ~L~ ~ ~.,..~ • .. ~·"" ·:-~:: .;:: c L .. :.; ...... ~~!.;- ~~.1. rJ1i ~~~~ - :u:t l...;.t.: l J), s 
found it. nd.vl!Jabl«:, :uo.yc: • o y/ .~:.1 f r ,,,1~ .,:;~c-. .. ·~-1 ·~·, .• ·'! J" . . ... te by 7!'.:nri ·· ,-.· rc.::eoa 
to e. c•1't)routir, ,: !:.c \ i ... e_,~:i i :, ~; d t. be r "'-~o· 9i l.. ' •.-·~t=: . n ···:,k-i . I-. cul ··: ·::a 
optiou called H ::LP 1-..1:::ults i n c\ c.:1..1.1. t.~ n il) ·o·~c:i. c 1 ., ,.:·a (f: ") •:- fon vr:c r. •;;: · · i.!~ 
llctin-.";) \;Llicn t 'Jc ~· .r , ll 1·c; - .:_; ........ _,., f · r i s spcc:i..c.l ccr ! • ~tir:~ n~cds. r i...ia 
option i:: tc ~ i.n k1 b, t . c :.-ct. ,1 f1· .i I ~;r ·ZR. t.t prcrc t~ :ro o.l.:;orit ... .s 
are pr ot;r ~ ~d j,n L ~ fJ{; o· Q t o c}p r; ~~ t ,1~ C/t-t:~0[£on:1.l:tty of th dir ... ctic.:i 
cosines &.t the e;i! :l 0i' a t : .~ M Gt'"'cy ar!d r . . ot ~=- to !,Uocli c!!.r<l s in e n.\ 'A 
sto.tem :nt for.ou.t eJ.J.c.-,riri~ 'b1s'i.c cl..t c1. ·i;o be C"' pi l eJ i nto thr:: P1~:ln J>r():;r. · , 
el.lllinc.ting the n ' C, .:J :;i t;,· to t'l;'~Ld oo ruud1 d ta. e.t e~ ch prc:~.r c~ initiation.. 

16. St<.ipping the l'r c,e. r.m 

The sT¢p optfon iti 1.i-rioi•,cd to te):-min .te oxecut.5.on ~ tha 
proerrun . If thb c_ ticn la n t used., 1:.hc ;'.)rOt,{r u.1 ,r: U be tm M tec:1. by 
th"-! end of f'il "' C,~ . d, 1:., ·;; ,· . (; [' ''Ol' ,.-.. :: ~ ·~~-: ., , ,.llJ. be L::::u -:-d c . .nd , , , -::n the 
intent to plvt ht1. .. l '.! n i:.rli ·•·i '· •d t h.rol11~i', o.:,tion ~ "'l'..., ! , the plct c-r 
bu.ffero ,.rill r.ot i ,:. ', . -::1 r'M ,d the ?"cg_u1.r.;d end of f J.lc oor k will not 
lJe vr:ttt u or. thu 1,10 ... t. ::.1 e. 
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) S~TION VI 
PROOMM EXAMPLES 

It is the intent of this section to lead the ine~-perienced user or thin computer pro~r a.-n through a step by r;tep procedure of selecting the appropriate p r o~ rrun cptic,n3, sett.inc uo the :..4 C'ltl:.l.red i 1put date. requested by the options, and di ppl yi. the res1.tltin3 ou :put data. in t.he desired manner for three reprcacnt ative esca.!)c systei!I a a.lyses •. Tiie tirst e.n9.1ysis consists of the carup:1ri~o .. 1 or i.wo drc.g para.chute types · 0-11d their recultirig performance e.s ~ dec~lC'rn. • ion-ste.bilizat.ion device for an es\!~-r.e sent. 
The $CCond ans.lysis present s the ef fects of cee.t slid •r block arraneel:~~nts on escape seat be; nvior ct tip-of f. The f 5 ntl ar.n.~=iia de .. ,cribes the recovery t'rom e. hard-over roll cont:1·01 :.t~ilurc in vhi ch the inck:pericL nt elcm~nts 
of. the prograI:1 - the Ai ·91,.:i.nc dyrn:udc simulation~ the cjccti cn oee.t 
simulation, e:iu the pn.rnchute simul.o.tion - a.ro incorporated to produce the desired timo history. 

Before discussing the a.ctu.G.l d~te. set up for the firzt example 
& brier deccd:t,tion of two methods of' reading in the progro.m option3 will be ;pointed out. A m:xdmum or ten (10) option~ m:.y ba rend in on one ca.rd, each rcqt1iring eight (8) colt:nm::., l ef t o.djustcd. If thl! options are rea.d 111 thir, m.::.nncr all t he rcqu.ir E:d df1,ta in.rm.ts for thcne options m·-, read in next \Ii t h the "ppr-OjJriate terminati,,n car d nt the end cf ea.ch option's d~t.n :!np'.lt rci:pi.1'.'\: ll~::1t. Hcr1rover, it 1~ ~ be dc··irc.ble to read in on~ one c,1r~:l.on on a. ca.rd. In 'thi::; r,l·occdn:ce tlw or>tion card , the aa. a input required, t!lld t.he terminatlon card becC,'"iH a complete unit and c n ·1 
be ea.ally r~ove.:1 fro:n or r tlded to the da.ta. deck. Both a.r.-: accepte:.ble ,.. 1•ys ot ccdliug the pro ·.1rc.'U opt.icn3; however, the ls,t t c:r procedure L1:1..y be r ::i1.1.ewi1at eaoier to folJ cr.-t vhl l e J.e c.rnj,113 how to set up d,.ta decl:s. With this 1n 
m.lnd the first t i-lo cxar:r.?fo :J will u:::c the latter procedure ,-1hi le the lnst exal'!Iple will incorpor,.1.te the first proceuure. 

1. 

In t~.o f i:'t·ot ~ .mt!)lc ~I) colld cloth pro-uch t e$) the fl.at circul "'!.• , r..nd riblr.nn guide SL•:•.•ff-.c". arc r, .. oj 1.:.ct d i'rc:-n tho b:l k of' M ejection scri.t r.~:r:ch has 'b~~n i:~j e~-cc;l u.:p a. - ·~ i ' :Uc. i ,10 l 't1.1l.u r- C."'.!l c:a a.irc:c "t in ut~~i\:l .::·,<; !"ld. level fllg~t •~;,; 1 • "h • 9 f'.t aca l ov.:.J.. It fo , -:,: _r ... d ·co c=:,1r,·,r t:> th~ t . -_. ,, •­tozy of tho eject ion s r-u.t-cl.r ~ r,::-.,~;,.:-,;r; ito c.:n.1 ·,~ t1 ' ugh r. • :.: ceo:1d. •·.:·~le JI ia a lir.tinr~ of t . "" ~ . . 1t cbt ·~- 1·~ J. i r:(l tor t hjs cu:: p:l. .• Al l i :;--.p-.it ur t r). 1.mu Ceti\J:,1J 'c•1t :tc,~"! l :-:~ ·ti. t s u.· ,1 )r i;~ ,.; ~d out : .1 i::: •,b:te I.1'.I. • .. ~:-o 
been a.c d. d t~ the ex t .·:, .. , :.:)1 ; o·r t... -in"t.lt d,"tu 15 '3 h. ... ~ to rdd 1u 'ii::;; tollair• 11:g ·' ccu' nl .. n. It ei-1 i.!ld 'h · l" ~l?}.tu:i i z ,d t~1~t t h· r.;ec1ucnc3 r,vJJbs:ro E•J.·~. :roly tor :r-0:f'or~ncc and ill'."3 not 1>1•·1"f; of' t h~ fr1put c.1i. ··.a.. 

i'hc fin1t d:ito. ln_pu1. c -rd requ:tred (cc.l"d 1) ia a J~ro ~rl n title c ,:..rd ,ihich v.pr)c.·"'r r m:ly enc ~ f or c. c i ·. n r .. ,. It c: 1111 be u r;i;d to l.dcntii'y t .1..: ur,er anc1. t:.hc c.,).tc, cir r-.n.:, o r.l ~r r,::: r i..in t i t inforw t ion ,dth up to c1g.i1ty ( eo) col\ "1! \S (c::OA4 f(,rlr.rl t) . .J.', , , l. .'),b il.! fc ,r t ru.(l in.fr l°'r '.;itlon. 

Follow1.uo; the p ::--0::;r 1:·11 t1 t l • er -..:-d j n t c f:i 3t o t ir',n c c>.rd 
:-equirce (cu:rd 2) whlch :t r.: L.,.c o, :.ion rr:Yi.D ,;. 'J.'h • ::t option ... hould ttl~ o• a 1,e 



ca.lied first s1 ce its t\mction 1£: to define th Vl' .. ria.ble subscript a ?:"tt6 
through NR30. c~.rds 3 throU€h 5 arc the inputs required by t is option. 
Refer to the ctefinition of option READ Nin Si:?ction V to ol>tain t.hP required 
formats for thcsl.! data 1. puto and a complete definition of the ve.lueD 
required. Referring to card 3 it sho·,;s thn.t tl er~ were 1~5 diffcrentia.l 
cqur tions, the value of t 1 ! tTR5 sub ·cri:pt wa.s 350, a.n::l t!!':!rc were 29 addends 
to be supplied to this option. Car 1s 4 and 5 st.rpply. th(: vc.lucs of the 2J 
addends as requested. This option is terminated e.uro~ nt.ically and needs 
no temina.tion curd. 

Card 6 is the optic:1 ¢trrPUT ,:hich tlcter ... 11ines the timn history 
output variablcn e.nd cceJ.e i'ac·~ors cl~::il'ed. It al.so specifles the manner 
in which the output Vi.~rlables will be presented. Tne fir st inrr1.1t requested 
by option ¢UTPlJT (Curd 7) a.re the c ntrol intcG0l'!; which :~pccify print iri..g, 
punching, storing on t· r,e , or plotU n..1 and if plotting th~ 1·(~riuired inform­
ation for the plotting fom:.t. Refer to the di scuzsion of the ¢UTFUT 
option in Section V to o~tain the r equired fo·:"IJ'ln.t.s for rce.ding $.n the clata 
required by this option tv1d a.,"l ext 1 ~iive definition of the intescr controls. 
Fo·r this ex , le it is :lcdred to pl.'int and plot the two time hi. torics 
(one time hi.story for ea.ch 1 !lro.chutc o.noJ.yzed). It is a.lso desfrcd to 
dit.plo.y four (4) plots per frc.-ne, with ti:o (2) tirle histori c.·s on c:c.ch plot, 
and n. t-,.,.o line title e.t t e bottc.m of ee.eh plot. Finau~,, for clo.rity a.nu 
ease of reading tr.e plot 3 it is der,ired to put ry,abols rJn th~ curven; 
an astcrick («·) for tho fl~t circular a.nd a.11 ~~ f or the !':lblcss guide surface. 
Therefore, tb. int .. ··ere r ··.u tn on card 7 sto.r-Li1\1 with the first arc: 
1 (pl ..... ts w, ...... ..;,., , .1.· ·,., rl) 'I t....,r~1·1t1 ... r, :1-- der1'rnc'L) _, ra'"I ~-.-,+ ··un~h, Ii (4" ........ ~ , ~'-'C \.t.~ ~ . .. , ,~ . , ••• , ·.., • • .:, .... \. • • - · \ · - ----' .... -··,,. \ _ _. 

I plots 11cr frc.~e ), 0 ( do J'lut intc.-1~. ol n.te be:tween J)oint:::), 1 ( read in u. two 
line title for ea.ch plot ), O (ot1t_ut io :punch1~r1. 01 t 1:J.pc 7), ?.Ii (r,umbcr of 
plots to be r-' e ), 1 (multiµ lc plot:; on onf! g1•,:.p ; in th1.s case, 2), 0 
(do not re~t.a.r t til:le hint r; nu.-;iber:i.n •). Rcfcrrir~ to the discus:;1on of 
the pJrPUT opt:f.on in Section V if I.L· TITL "' 1 then title's r u~t be rev.d in 
tor each plot ,J. .dred. 'l.'hc mu~ber of · plots i o clcterroined by the user. 
In this cxm:rple 24 plott wei·e desi c.rl ,. -lth ce,ch plot havini its mm title. 
Therefore li"i'I~1

:rJ ia r ad in ~ 1 ancl LP.4}! (the r.ru:nber of plots) is read 
in as 24 as d oml 0":1 en.rd 7. Thcrefo··c, the cut_,ut option r cqu-tres 211, 
two-ca.rd title::, e.s t~e i::econtl i?T_!?ut to thi .. orr'· lon. These: title::; appe",r 
imroediutcly c.ft.m.· c~. cl 7 ·11 l '.l..l'e r c:r.,r~s c:1+;C'rl ar, c:1. ·.:l.s 8 through 55. 'l'h~ 
next :i.nput r :::q• i. red by t 1is option, en.rel 56, c.r::->igm.tc> s the nu:-.ibcr of e>utput 
vo.r:l . .:i.liles rcquc !::tccl in t h-: t.:i rn~ hi s -~my; f or t r: ls ex, :,,r le 2·, 1./1.1 :_. u t vnrio.blc~ 
• ( c -r ds 57 thro 11?,h 110). Th~: 1-ffi loci-. ·ion c>.ncl S(;,1.le fa.(•tor of etich output 
variable e.ppeo.r follo-,red Ly the label ar. socbtccl wl th it. 'l'hei;e ln.bels will 
o,:p:;:. u 1.r a.lone ',he o."lsci5"a or ordi nu;t _ of t.h-1 plot '.; :;p'"cificd in the PI,f/1' 
or.-t :ion. I'oti cc: th~t tr.c o•Jt nut vo.rfo.1.J lC[l e..re n 1n·>~r·c,l ccn ::; ccutivcly frc,:n l 
to H¢U'l' {nw::bc::"' of' outpu t, V~Li· l a.blc~J) in t he sp:•.cn nlloiLe:ri for de--cri::+,ivc 
1nfo1-:n:i.tion . 'l'hcse: m.t:bcrs vj)l bi;; t :; "d. t0 i 1.ic:.lify a given outvut vn.r.io.ble 
in the rL~JT o:;::ition. 'I'hi f: o:> t • 0:1 ~- s t c=:r:,..i.n-:i.tc<l auto:-: ... ti e:.:t l 1.y ad needs no 
tcrr. 1.n"-1.tion cr.rc1, For ~) ·,.r if'ir.- :J.t: !'1 of ~~~• pl":u~-: of tLb optio::i cce tl.c 
di~cu~sion of t .e ¢u·.fl'U'l' opti'>!l i:1 s~ction V • 

. , (; 
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The n~xt <'Ption selected is the PL\D RC o;ition ( cc.rd lll) '1h1ch e,llows 
tor input of consccuti,·o n-? TnIX ,, • ~ ,-:- T.£..S. 'lh :1.s Rc:id o cion is beet suited 
tcr rcndinR; 1n the b tui1c d t!i elc ... ~n t;s which uo lll.cy n: i ?1.t :in the aw.r.e 
wl.ue betwe tine historic~. Alco, the fo~- ~.'l un d f or ::ca.di g nnd v. ·it:ing 
the data by this opti : rirovidt? fo • a. c.:,11( i::nr i tl nd cc. 1:91et c a.ta. clcck and 
date. lictlng. 'rile fOJ. r~t rC C! .r tl l-y t • r.: inr,- t optio 1 b d .:? ""j.ned , ,l t ·o 
cilBcu,oion or the lei- J re optim1 i.'1 ~-ct· on v. Aa ia shn,,,1 in thin ch-::'i:'Ple 

the angle of ntt~ck .to.bl c, ca.idn 112 t l:l·.:,u.t,h 11'., o. e 1·e~d in !'ollo, · ·d l.y 
the · Mglc of uiucslip t blos, card::; 11_, ,. cl 11 . l!: c 1 co--f'fic i ent 1·::i.:.9 t be 
read 1n by t:i.:i:-st holcli.n_~ eto. cone ··o.r.t 1. ~ r1.- .l'l .:, :J.11 t :1.c value oi .. the 
co tfic1ent for each a.n rr lc of utt ck spcc:i.f'le :1 5n t '·1c W'."le of attack 
to.bles. The next Vf\luc of beta. i:; r.el c ·ed f 1 "' the bda t blcn ,.ui.d tl a 
procedure 1r; T•,l~ ti.tcd for the s l '.? • lphn -t le. In t.1iD Y. lJ)lc th~ro vere 
tau:r vul.u .o ol' beta. read in; t here for,~ , t.~1cre ·e f n· ' et . of. tc.1)l c.s r -:: 
each aE!rodyn'".'1ic coefi'1.d.cnt. ~1is opt .. Lon is t1nriJ l~t cd vi.th o. -1 (cc.l:d 45'1). 

To ccmplotc tha rc r1uired input for the i'ir~t t' .e h.lotoey the I ~~\D n 
option is ccliectcd ( card 1~58 ) uldch l'Nl/1 • c1ata :lnto the .P --o0r um c :10 clc::-J nt 
at a tirJ.o. 'l'ila R-ro.atrh: ,ub::Jcript n d. -.: .lue of a gh ·l:1 i11 ·•ut arc cv.J~ 'li.~ ... 
on co.r::h car.d t\l."' i,g w-ltil r.n:y d~:1cri1ldVS :i.1i:i.'m. : .t i n tlcs:l.l',~cl. 'Lhc for ·.:it 
required for this input r.pt i on ir. 1.."i'lt;:d in "'.J,.•.! cii11c rrnicm of tho • ·'.tu) il 
option in S ctior, V. 'lhic 01::.,icn is tu,_ful i ll 1·-.. a. "in~ in tla;ta clamcnt s 
which f1.•equr:~rt.ly c u.ng, vo.luc, :::: \)(;<: the 1·c-q_ti1r,.d cJ-., o c :.n ba r. :tclc.? 1-~,. i cily 

o.nd '11th nl:!.nj : 1111 chimce of il 1.rc c ·n::,:r. Ct)n t r.t.ccd in t. ~ d;::.ta i ,put of t~A 

PJ:Al> R are nil tl a :1xd.t . ..:.l co:.1dit .. ~: r, 1:C" _icl :,·-.. t'. ·i:,o ::i.:• 1--t t h e t.1 ·.,_., hic::;o .. y-. 
For P1Cf.l.tllplc, n.f; 11't'•1:1":: v' th cm-tl /.~ ::-'.) • 11d C.: J~1. ' .:\.l ,11 r,· ,•· t 1,·, '-' : · carcl 11 ;~ t · 1(~ 

inputs a.re: a.l rple.!.l~ n.lti'luc1 ··, t :ti:.. . lJir.:-to,.-y :\ f ·: _, , t ion :l:1t r a l, t 1:r:~~ 
bintoey mro:1 rr tilr.a, p1•;i.nt O\!t .,.:i; ;: t.~ c· 1,i..i ·1., c.:d :1.1·.t L -~ 1d.~:;!' ·~~'1. ~:ha f h.:;t 
Md laut in.kl u-~ just n: :1tio;;~u. 1-:. v:? to l·.: ;c~~~6. :1~1 :/G ·'· .. 1e 'tru:·t cf evc"J.·y ti~• e 

hiato1-y. Tio :S.nt .. g:.c·c.ti0i.1 iilte _ _,._,, prlr:t cut; i ·ter• a.l. c. tl t1."· h_rito~:y 
r~um t :!n:c nre storrl • t l... 1m:~: .. :: ·~ ri:d , ~i.:!..1. r : :.· • n t' ( ! r, c•«.r.'! f;.'"' o-. 9 t irr.e 
b:i.sto1-y to t:.c naxii tmJ • !:s cl 01.r•ea. 1 y t '.1-:.i uc ... ~·• 'l-h,:, re ·• ,.:.l.1 . 3 c1:i·~~~i. fr({iv. t by 

this RE.t\D R o:Jtion i s t.i.r• : or·· C',..1nt < 'l"Gf'. fo·,~ >o f.'l o:i; c:t.. c ·J.ar clo·~h a . 1 
p-a1·0.chu:t;e. .1'11a fo mt· incl.t 110 p:!."ne: .. l: .:0- f! G. •. :- i.: 7Y , , ,:: l ent , rem:.: ~abil.1.ty, 
curva f'it co?f 1-{cicnts :fo: t : 1r:: r:i •.,.1,-:! 'n t'1. 11·ody~.- , :i.~ C"",CJ.l'.i.c ·-~~ts , fiJJ.:ln,1 t :t•no 
equr.t.ion coeff' ic:1.cnt1:. , a r;,Jt 0i' o.t t ch .,_i(l:tnt. ·i:-or n fou..'t'" D.ne bri(Uc, tmd 
,. :rious other innuts r r. .. i cd c.:Ll o::: \..~!kh ,n•u , i..: i nc <l :L1 'l'nbl~ :c. It. ,.n 
d.cnira.blc t':> have the ~ n:.t ie.1 cc•i:(1 tt .c.i!l:; n:-: • > :· :·1 th:t r.. GX::: :_Jlo, the ri:1r .:-.... ~ tUto 
"'"'t" 'i "'""' e •l.t,-t._,., ,..,. ,__ ,, •·p t 11,l ' ·l .-•c 1,• '·c,•y r•,, " t c•, { • f•,-.,-. n1 .( c )• rcfl'\'i"( ' ' •"' 
UJ.4 ta. . l.._U. v..l. C-4 "w.l.J ,l-' .I. • . .,,,. .,y_, ~ 4..,. t-,.,._• • •> v _,. i ~•· . , • , V •~ "' '• '-J. • • io .... .. - • V 

siti~C the r.:o.in ptirpo .. e ·. the t.:lL~~ h :i :1 c ,: ir. to ei.n::.ly'l..c ti~- l} '\~ chu. ;'! 'S 

pe~fo:,.:· .o.nc~. I t i fc' th;;.,c r cai: . ~J ·' ,h !:.' ·U· ·,;; L~:.n ' 0 ., l;i n W:' U"Cd t!.l .,hc·. b 
the dat!~ c ~A,.lrl l 2.ve b· ,·m 1· ,ad i:l i.·.:.;i;1 z. t he ' ~ 1 r i 10 c,.:'J"U oL • ~ai :1 fii, al l '.UlD R 
option is o.l.I10 t cm.inG.tcd ,1.Uh r. -1 ( ca.'t'tl !.»11). 
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The final step rOJ:Aini~ be.fore ~.nitiatfon of t.bc tiJ:e history i1 

trinning the .airplnne. '!his is ~c~ U~h,~d by cclecting th'! TRlJ.S c~;l 

option vi th card 512. This option tr:i.ms up t l (-: a.i.I1.)L:t .. i'.H: in stra.isbt a.nd 

level unaccelercited f'll e;ht at the altitude and a.irErpe~d specified. The 

altitude and aircpccd ar~ the only inputs r~-quircd by this option and ha.Yd 

a..1.ready been supplied (c :1.rda 1~59 through 1153) in the last READ R opt.ion. 

The TRD! Cp!l option cc pu'l.ea all t.he ini tia.l. conditions or the air.,t>'.lnne 

required to initi~te tbc . t:we hist cy. No ot er initial condition innuts 

are required bccu.une the pro rar.1 antcmntically initfo.litco all other initial 

ce. di tionJ in t em::: of t h<? ~i rpla.r~~ lr.i tial c :r1di tio.1s end the systc."l 

relative ge...'>:_ ~try. Fc,r a cc,1.rpl.~·,e exi,la.r..ation _of the TRll-1 c¢;,1 option see 

See:tion V p~l.l·t 1,3. ·Ti\is optic,1 is tcrmna·kd i11terruuly by the progrwa a.tld 

requires no ter..unAtion co.rd. 

The ti.me history b r1:,w co!!tputcd by calling the Til~ H option with 

card 513. All cll\t!\. input rcquircm1:nts hc.vc bC!cn satisi'l.cct by the rca.,l 

options or the trim option . The varinblcs cont,:olling the tie1e history 

lencth, pr:tnt out interval, e.n:l inte~ration intci-.1al have a.h·eady been 

supplied by the last RF.'\D R option. The output va.l'io.cles uill be printci 

out in the order they were specified in t!'le output option w1d will also 

be stored in core for subsequent plot.ting, This optton 1: a.lso tenninr.:.ted 

by the progr<'Jn at time "" t £'.Jld requi:-:es no tcrmlnc.tion ca.rd. 
max 

It in now desired to compute the time histor; ot the escape seat 

employing the :dbless &-uide surface :pa.r.ichute ur . .l usine the s~ite initial 

conditions a1 1Cl Dy~tcm var iables aG in the :p!"ev:i ou.:; t ~•.me history. Therefore, 

it is neccss~ry oaJ...v to read in the ;>ararh·1t,:, da.ta fer th0 ribless guid.c 

surfnce u.nd the inUiu.1. condit:lon3 r•::u\lirc•d for t!le triin option e.nd control 

c,f thE: t:L-:-1e hi.-,to;·y. :·o c.!o this the REAlJ !~ optici. 1.z c1llc:i ~-~~in ,-d t.h 

card 514 and is idcnti cr:i,l to the l ,".:Jt !lli.rn R Cil>tion called except for the 

dr~g parachute data. A$ before, thiz option i£ tenninnted by a -1 (card 561). 

The procedure for cO:l'l!1utinG the second tb1e history is the srouc as 

the fir:;t. Fil·st the TR 1 c¢H option is cri.lled ( en.rd 562) followed b:r the 

TIME H option (ca.rd 563). It shoulcl be pointed out here tha.t thi:- initial 

conditiona co:nputed by tbe '.I'l~Il-1 c¢H option for the first time history could 

have been saved O.'ld U:.ied for the secon:l. tin1e hi:;tory; since both time hictories 

are to have the so.me initia.:1. flic;ht conditiona. J.'his could have been 

accomplished u::;ing tho !'l i:ST¢ .S option. This procedure.> is more efficient 

but for cla.ri ty and case in tu.1dE'1·tt.a.n,.!ine the data :.ct \..1' it was not used 

here. This pr,,cedurc will be clcmonct r.ntcd in detail in the second exc::aplc. 

The tirnc history output from both t1.rne histories is 110w ttored in core 

and is a•,nilr"ble for :t)lotti ~• Therefore, the next option to be ~o.llcd is 

the Pu/a optlo11 ( cu.rel 5(4) with th~ r1c ccs :;a.1·y co:1t!·oJ. card::; required by 

this option ( ca.rd. 5G) thro.tr.;h 591). Ench card dcscrihe8 the do.ta for one 

grid o!id dcf:i.nes whkh Ol t.put var i '..blcs will \!)pcnr on it, The output 

va.rl:.l.blcs are uumbcred acc.:>tti in~ to t t ( order thc:r c. .. pct4r in th~ cutr,u.t 

option. Co.r,ls ~66 and 5G7 llc .. ine th ,:: ~,vmbol ruvl l nbel for ca.c!l curve on 

th(: griu. '.l'hi::~e t-.-10 cnr,l :-; nc.cd O.:i.; ';..:.: ".. ~ or.'!.y o:!cc if ~he ~~;r.nbol!; !l.ntl lilbr:-~.s 

rcmt'. in the rn ,c for a.11 t he r-· ot~ 1e,1uc::t-;;cl. The first s:;rn'bol ( If ) o.nd. the 

label asnod o.t-::?cl \r!. th H g~ wit.h th, first t i:-:e hit. tory; the second r;y:'1 ol 

( 0) nnd h .bcl \Tith the sc r~oncl time L>,·~or , ;.,i.::.d :;o 011. Fir:urce l th1·ouch 

24 arc th plrJtr gcrv.-n.1'l ~cl u:)· t i it; o, tiu:: . 'l'llcre •,,ere 20 ~rids re Ul'~tcd 

\i;v thie option; thcrefo~·c:, ti1ci,•c :::.re •. ~ (:ur ls dcf:i nil ., th ... <lata th::i.l- C~ .'fi to 



appeo.r on ea.ch grid plus one set or symbol tmd lc.bel definitions. For a 

CCIIU)lete undcrat•Ulding of the plot o,t1011 o.nd the for111at' s i·cquired tor the 

data. to thia option, it i!l i . er~tive thu.t tho uner study the discusdon 

ot the plot option in Secthln V, pa.rt 6. This optio11 is te1.ToiJ1Ated by a 

blank card ( co.rd 591). 

2. Seat T,.p--0rr F.t'f'ccts, 

With the cap~bility built into the progra~ for. requcsti~g each or the 
options as they nre ner:dcd, it is pocsible in the i-rune computer nm to make 

seat t1p-of't studio3. Wit h the cca-::rJ.1let:i.on of the pi:u-echt\ce time hiatoriea 

and plots, tho lJL'Ob rcmt ia 1:~a.,~ tu 1 eJ.d a..'lother option. 

Since the output ve.rial,les for the po.rachu'te histories a-re diff.erent. 

f'rom those ot tha neat tip of f tir.la histories, t he ~~fi'l' U'l option m-.i~t b9 

called o.ge,in ( ca.rd 592). 'l'he next ca.rd ic thn coutrol cciru ror this o:r;r..,ion 

and has t,he cam ... values ns t.ho firot t.ir.!c the f!UTF'll'l' cption ~:D,3 1ised vith 

the E:Xcop·i;ion of tuo va.luc:1. IFn.' for th:1.n case is +l t,c, provide 

better curves ~nd U?IJ/tr is 31 dncc .t. icre will be tlmt c. ny plots tor this 

study. Cards 591~ throueh L55 a.re the titlca uhicll \rlll o; ·~ ·:r.1· ou the plots, 

v1th the 32 9ltt 1qt vario.bl s chosen in cnrd3 657 i:l..i'OU£'!l 72v. • tra.en t lt•.at 

card of the output ve.riablca is read this option ir. torn.dntLtcd. 

~e n:eJorj:~y ct tho d··-i:.a U':.cd in tl·a r,~.1·0.c lltn study will be t!!o 

e :t e for the r.-:-!l.t -,~_. ~-"fi" . ~-her .:c,;":"e: it jH t":n:Iv n.ecetwa.r-1 to u_._d,1.te 

tMa do.ta m.t. \ 010 · ., er 1 ·,y n (c :J.,.-ci 'i'-1). ~·= .! tir.:. . htr1-tocy :la illitia·Ld 

trc:a a trir.m.ad h.;;ver r;o i t iG n,~cE.:srmry to i-c1,.d o. j et, tln:n:rii ot :,:.cro a trl the 

vi.De and none i'c.n thructs ,.:-~ic.h are "-.. :r~oprin.te. IrJ.'t.',to.l g,.1.cs.::ea r..t t : 3 

V/fJ'roL cont1-ol vo.rie.bles l'-l"ll read follc-;.~d . by c. ~ero tot.al e.i:t·cpc-c:d. T½~ 

a card 'With -1 :ta col.\mn.:l l e.nd 2 is read to te iJ1<'l.Jlie thic option. 

The Vl'OL option, TRI"',!_ ~. is th n ca.lled ,rit.h co.rd n bar 733. 
i'lle pro~am cal cu.lntcs ·the trin:med initiv l cooclitic-ns c~ tll-3 airi,lAr.o 0.lld 

storcra thP.m in their C.J?:)rc;,1·iate locations in i.110 R o.rrny. 

Sinco th:? seat react~ on the:; i:-,:t ··. la.no t~u~our,h the raila, the ueic;ht 

and in~rUa.s ct' the cet~t ru·c imbt r ,c·'· c.:c1 fr.:, ;i1 thc.t of. t he c..1.r.'jJlr:.."'\e. Thia 

ia done af'tf:.ir tll3 a.L-;:-~.'l.l'le is tx :1Jv4Jlecl with r~oth-;r 1 , .\lJ R c.~ltion. Tbs 

Ail"J.">lt.no E,rross " ig.ht r.wi l: ~rtie.s ar~ rca.d e.G wa:i..l ua the c .a. shirt v ach 

reG\ut&. T_bic o_:,tj_on ,.s U. cri 'cer nir.!lt cd with a -l. 

Two time historieo o.ro run uncl t-he trJ.r.i.u:cd initi.al c nditions o.re 

requi1•cd ror both historfo ::l . To ,. vc t1 c cnlcul. tfo:-,a f t . o trim opt:tou tor 
the n .coml tim hiatory, tt,o :..:'3T:J •' c,_, :;ion :J.!3 t ·-:-:. ' • Thin <-~ tion is 
call ... d \Tlth c ~rd nu. rib.,r-•"· 7.;1~. ~r-ll '.l o: .,t :l.o 1 r : --;·;· .. i." ~!) b ~-kq of c .'tl:C'i~.t~.'\"O 

de.to.. For ~ore ir.fo~ti o;-i ::: c~ S,~ct: on V. T;~J :.~-· .;:t c~?·d \ r:o. ,• t;) i~, ,.\).• 

the firnt bloc'\< of dnt.o. :r~:-.t orcd. 11lc 9 in thl! x h·nt 1 i cltl i ridiC' ;'l.t<:9 11.,.: , 

val, .. a to be t·estored. 'l o l &...cl tl • 30 in t l c 1--.-1.t two f~.c1·ls il"d i.c:-~ ·-r. tl i.t th!! 

atartlni locat· c.n ~r the cl!\~, to bl! 1· ~ orr.d ia 1,:.;m. + o) t,:.1 tho n.•~:;; t ,io 

f•iclda dict:,.tt! ,·-: (r:1 h + 1 ·~5 ) .J t h" fi :rr t 1oc t1. 11 in , 1hic.1 t : "' d• -t.o. , •:l.1.1 b~ 

rc,;torcu. It !oilm s t w:t t ,11J ccc l ·. r d or t i ,'J option r;~ .:clf :i ... ~n t i:•. , 3 

volt.es str:.r·ting :h 1 H(l~fl l1- -i- ~12) m·e r --r ~ >·eel ct ln n(l,'..l • + 13!:i ). 



- ·his option is t orminat~:l vlth a bl~ • ~ t fl N ( 7!~9). All O- t,_ ~ ~.n.1. t !al 
.o ditiona aro ~-en ctor d nt t he end or I·m4 no 1.·011. rv1 cir :pr c1r·r k•c~tio.u. 

With all t • nece::i '.l.ey c 1t .fl uv P 1 , th.ct r. .' t; .) "CJ> is ro nm tbe 
t1Jy.J hit;Lory. ~- . n in accc•.:1 •·11.~d ~,i • .. 1 c rd (7 . .' 
time bistory O-,:'~~ ~1 or t •. ~ ... ,. • -~r ".:J~ T:.1...: n. 'l'::~ • . ) ,.. ~c::.•1·.,i t. ; J bl tt:it-/ ia 
th ,l generuicd , rHh va.lu s c • l culo.'b • d nt every .oo t c.~o- da fl printed 
wcry ,Ol aecont..a . 

To co1rp.:u-e the etf ct:1 of tha s11...~r b1 c1:, ::\ tip .. ofL, r .. r, · e ,c\ tJ; }~ 
hinton- is nm, tl is t h::1c , it,, ro ... l <l<lle :iUd,:; 1.,1 : -..: ~ . I n c .:~~1· to o"' .. 1. --~a 
no ni.d le b. ,c · ·1, it io n • .:,·:~ry to -~ ·· • .a ,1.,1:-l ,· -·~ 'I\. ··:• ,.•~.to.~ •' '• .. ~ .. :.1 It 7cir.n ia useC1 lct.rd7:,;1.). ~'he r d .l r ... . u 1.•~; -, ·,-;.: . .i ·d· ~, c .. i: \ . . i 1• ' c • · c i:-~c~ ~ ..!: J t~; 
aea.t £•.xis coord:ll ~~ ::ea or t he l:'.iddlc hlr: ;; k5 t.i 1 "h •· •• ·.. 1 .... . .. t'I ( c:. •,~J 
752•75q . Tho c,,._, iiion is a;;.. ' :i.n t-eri, ·' n ~ ;~d w1t~1 "- .. i. .. ( ~~rd '/5'/) . 

~e intia.l co:'ldit fo!\s for thia t i. ;:: hi. ~: :-;-· (.I''.:.',., th._ r,J.:.· : fi~3 for the 
previ 012t1 o o c.. ~ • ~·o cc - .u 1 r (·:./ . + l:: ;) •. • ' . : .. ...- .; v:3 1 1~ ~ ~ • .\ ,: ... .., • ~::t.:i values e.re rc::;tor. d b .. ck in -ch .dr oi-1 1.t:: ' .1. l : ·;;i -~.o ;-' a r: ~c:a:i i,:3a of the R:~ 1.0:?.E c,ptit..,n. Cn.r.l., r,.:"1 ·>nr d (5 . t· ,t-c, . r, .:J ::ho-..t tl; ,. :pro~~(luj~o . 

i'bia option ~u c,lda vU.h • blt.:. .. l: c l.l'd ( 'T:':i.J . 

Next the t l :: ~ history is c~ncr bd l::y v e 01· 'i.h3 TI? .:. " H ·.V ·i on (,~. rd 7J 1). It ".lso is print,J. at cv~ry .Ol ·o;;;c,:,~: ~1 f --~ . 15 -. .. :~~·~1::1. f.a 11." ..,. r.r lt.i!)lo 
p],o'\,J are being l·' a.\;: t ,1:z t.i :-i·: his Lor·y i r . .., i;c,r ,.<,l l·. • :~ ... ~i -t-:~ f.i.1·c•, in c~r..: . 

After the tbe h! ~t, r : u , .:~l·e .,.:.,!,1.1 .:,.:: .. .11-:~ ,u, ::., .::; cu,.& • .,:, -ol.oited on 
the st>n e gru1•, . To c.chi~ .ru J is t:1c F r :-;: c ,_;t:i.on :i.n er, ... v1. ( ~: ,:ci. ·, \ ;), 
All of the outi;u" v:. ~·iabl i5 ar , pl'Jtt d ·:~ t i...1 ~ I...i ;,• 1' ::,: t~.r.c: ~!i:/ ·c 1-:_,a. 
The fir i;t plut. L, or t .he :-•i, c. :·d. \'o.ri ,bl.e: i l ;, ··\l t in:J hl :ri.or; v.~ t :i:r-.~c (c~rd7:,:5 ). 
The (jJrrobols \li ed on tbft fi1• t, 1 l ot n! e :i..·c :·.d r, r,• ~ ( t .: :b •,~:·r r ! ? ::1) . 
Since thcsl;l s: ruool. will bo u::, :d on , lJ. ~-~.o ;;. ·,Lr; ... ,.,. plo . , X i)'Ad is 1 .:,ut 
o,s t._ro 0 11 t he C;~ l:ct for th::: !;1·,c:c~ l plc,.; . J'~ r ·:: 1L ... z . 1.. .:.'or r.J.l ::.. . :r.: ,. ,:,:·· .l'~ plot C • ~'11 l1J . ':: C; •. :., (\ ! • • , , :"! ; L . t -- · \ ·., .. .. :,_ .:\ l: •• -- • 1.-..l.\"'U ('c ;?' ) • ~;;".0 _ ,, , . .,t .. ,--, "'lo" ..., t· ,, •·11· ·< 1 "u •·., ,.• t •-• ,, • ., .... , .,., r! '• • "'-' .,.._ ~ ) 11' UU : ,,. ~ t:,.. - -. ,. - ;,,. J . _; • '-'l-' .,_, ._, ...41,,o ._., ,_.111 - •' "'•' • 

nccovc i.'V f -- ; 11 Ih r•:-1 .. ~·h• ,. l ~··ffL Co~i 1 · , • es ---....!-..... --..-..~--- ·- . .....~ 

In thic ex::,·.J'J1e e. ~ .. ot hetic~t v•.~·"•!, .i. 1·cr 4u't c. ~ 10,yil.i ).H tir.g fn.."'lo 
i-:---:- hcve:.c· and t r :- _. l t icn 1·,1, (·):.. ricnc ' d lc: 13 of ~1 •. l:: i ,)'t wi n ."' fr.n ,:hile 
L·, tri:!J'lsition fli :·:~t r.t 1;.6 1,·.)t ::; -t d e;1 i.!lU.t ~ .. t. of ~·" f i:.::: ••• ~.-:~ . c.ircrcl't. 
'b ss ln:; rollin.3 r -:•::.J idiy to t ~, ~ 1'i .1-t -U '=' t .{> t. .. o r e~\ 1t ·11:::. r ~·:i··:- ':! i;d c thruat .. •r·~~ ... ,. ""Oe .. . ,.,, .•. i n .. j,..ctc1• ·t O • j r. , , ,t .... ~ .)I , .... Ir ~~ 'I n " l ·o 1] , . .. ..... .. t . u -.:.;, ;- . ~ e.1 ,...tJ , ~ l;:; • , ~ ,. : . ,\.: _ ... ) . , . ........... ;,,& l . . • • .Y· '- ' {.·•., ~ . . ... .. . ·-'4 ' • '\;" c- ~.:,1n '.l1.io11 , i' ich \.·e l l cxcc•.:d.3 'J-, :: j i ·:1l t '.~ •• t l • :1. · .~ It 
i.~ cl :;r.i i cd to c --· :·.;,ite t1.: t .~_t: ·? hir. !' .. 'Y c!: t 1 e , r.; c~. ·: 
f'i m oc c· -rx·cnc>'.? o:· t.hc f'.1 • Ju .· • t h r ;.;- 1·: l full L ·;f1,,p t j , ~l. t.J . 'J'h:~ t ·;__:n , hi::i LO!'"'.f :.t., ~t • ad ::. b C~J c .·,.: :, •.;;:- ?~ iJ -t 
c - ·':; t i .. .-~i • .1 i i ll .: '· ·! . ilt:-t. ~ :. • • n . 1 l.! G f. . c 'll~-~ r ': !J. • 1\ t 1 i.r· .• r, t t i" t . ;1 t t h~ 
r d : ,~rnry c'Tl t e . '.t'l'.c cr1.rlp··+. ,~ ·.:. l '..t: ·U·.·r. ;---- ,: .:~;:t: ', : :-: •i:l o'l::, : J. 
1·'-co, 1· •• c' 1to i:y. b:lr, !'0 1.· t ." ·•,:.~- ir r c-f t ..!~ t L . i l-: i 1::r:i. y . 

Th opt:J.on•1 n : }Ul' d -{(, ; ~:1•f n -::, 1 ~ ~ t • · ,.! n.l r,1.• 1~1 r.:.-: :· ··:t :, ·, r, t :•cl 
c.1 r. t ·, '(9') of. tl , ir:l · 1t <L ' ,0- ::.~:-;r :; 1. , ' 1' -~~1-: :·:,: . , .. t. , . ·. '. ; r· _-:~ ·: r.. · ed 
p:ro'li(r r. :y t hD,t t.. (: l.nct, cx ,·• ;_._>1 \;'C•U-! .1 J. r,: ., ,-;_· . .; ;.-.. ·c ♦ : V p 11) ,•.:~:1 ),' ;) .r i'(' ' ( •t :.'; 



in all tho options r e~uired o~ one eo.rd. The dati. l·cquired by theiJe options 
!'ollov card 799 c.nd continue through c.a\·d 1143, 'l'lle data. input reriuired 
'by euch option 1D terr-.tnnted either in ~t!n1ally or hy the proper termination 
card. 

The flrst option requ,i:rcd is the ¢UTPUT option. 'l·he output vcu-ic.blcs 
and associoted labe lo nrc su:9plied s.l.0!1 p; \I!. th t l-,e ti tl 0 t tha.t vill apptiar 
at the bottom or e nch plot, Th~ fir.; t m:1\t> P. n9t10~ i:. used to trpde.t'3 tho 
bo.sic dl\tll furnhhc·a in c:mnplc l. 'l'he Eccond f ;~ AD k furnishe!i all t. ~e 
inputo requir"d b:, the TH:::M V1~ option vhich t2·ir._11 the uirc:i.•ll.ft in t.r l!li t.ion 
tlight <·. t the desired airopaed, pitch o.tti tudc, and o.lti tuda. These i ri.;,ut~, 
cards 1123 th1·our)l 1130, cot\ .<1 he.Vil bce.: n o u:,pJ.1011 in the f'irot RE.f-.D R but 
tor clnri ty e~d o_ul }; rci'c:r-,~nce t~ tho t :dm eondi ticnn th<:>y we,:e suppli d 
by a sec~id Rl::AD h , After ·.:h,, n1 :t pl 0 'l l,u:; bccu ·c. 1.·!r• t:1 d by calline; t,ht, 
TRIM VT(J option n third ri:: l\ '.J I ,;;ptton i:; r e:i,u1rec1. It BUl)plic~ tho ncce .. ~cy­
tan inputl'J \lhich obmla.te t11e l . :.u ci' t he 1.·i f;ht ,rin .• fdl'l; tho tl..\.Xi m\UJ ti1r .. 
for the tine hiotoi-y, t ,c 1rii tiation tii e of tho cnt~pult, suste.inc r rocket, 
varicus roll-ya,..r .. pltch st<bi 11:i:n:t ion rocl:ctn ;, C.J\d prcJection tir...e of the 
rc,covery chute, /,1'ter thta iupu Cle.to. h ss been ow; 1>l1cd the T:~~ H opt1~n 
CBll be cc.lled. 

The rtne.l step 1·cmn1ting is to incorporate the plot option. Siitce 
only on~ tlr.;c hi1ltory \ll!.:l gen -. i•nted it is ncces !lury to ouppl)r 0:1J.~, the t~o 
output vo.ric.blcc p x· r,~11 1·01· cc.ell plot d;;:sil·cd. Tic cl:l.tn :tnpu·t i ~ r.~~ up 
exw:tly- as shown in ti'li..: elite, us . on of the !<ingle plot por ,::rid o, t ion in 
Soction V, part hA.. 'l'he 1Jlotu ure po1· t 1·1LV£> d 1n Fi f 11:..cs 55 through 63. 

The prosi·ao h tcrr:15.nu, cd by 1·eq,ui•c tins thn S'l'~P option ( cP.?'d 111.q. 
Thie OlJ',ion co.usta the plotter b,,rrcrn to \,e dU;..""1'.;)c d, n~1ci an end or f'il. to 
be pluced o;i the plot tc.po, Thia C'lptio::i .. hc.llld- ul.,, y!l be used to terninato 
the program, 



TJ .. nLE ll 

EXAMFI.I: L~ ~UT 



) 
IVAN CLI NKE NBEARD 19 FED 70 ll 
READ N 

45 150 2? 
18 1 75 75 75 75 75 75 146 41 27 62 
90 96 29 68 35 44 44 

OUTPUT 
l l -1 4 0 l O 24 1 0 

FIG SOLlO CLOTH PAR-CHU TES 
VERT. UIL VF. RT. CLEAR A 'CF. 
Fl G SOL 10 Cl.OTH P / ,:1 i!.CIIUT ES 
VERT. TAIL LONG. CLl l A~CF 
FIG SOLIO CLOTII fJ , rt , ·cHUTE5 
VE RTICAL T/\ ll CLEAR t.. ,K f. 
FIG SOLID CLOTH P;.t' 1\CHUTES 
VERTICAL TA IL C"U: ARA"IC[ 
FIG SOLJO CLOTH P~k CHUTE ~ 
SEAT AXIAL LOAD FACTO 
FIG SOLJ CI CLC,TH P 11r i\.CHU TES 
SEAT SJnE LOAn FACTOR 
FIG SOL IO CLnTH PAt ~CHU TFS 
SEAT NO~MAL LOAD FACTOR 
FIG SOLID CL OT H µ f R CHUTES 
MAN DY NAMIC Rr 5PON 5E INOFX 
FlG SOL ID CLOTH !' Ar. Ac t.UT fS 
SEAT AJRS PEl:'O 
FIG SOUL> CLOTH f'l-,Rt.CMIJTE S 
01 ST. FROl-1 RR ICU'. TO ·1 UTF: CG 
FIG SOLI D CL OTH P f, .U: t,\J H S 
SEAl"-PARAC UTF. AZI ,, iJHI A -: ,LE 
FIG SOLJO CLOHl I••/> .,, ( HU T~S 
SEAT-PAR A :U TE C:L F. VAl'I Oil A ~G I. E 
FIG sot.to CL(JHI ~ l .:, t- c "llTES 
SEAT CL I I-C H /1 l'E 
FIG SOLID CLOT H PAR AC~~TES 
SEAT EARTH AXl 5 YAW AP. LE 
FIG SOLID CLOTH P~~~CHU TCS 
SEAT EARTH ~XIS PIT C. M ~; Lf: 
FIG sou D CLOl'H jl ' ;o.c, :uH:s 
SEAT EARTH AKIS ReNK A, ~LE 
FIG SOLID CLOTtl P/( ,d~IJ TES 

SEAT ALTITIIDF. 
FIG SOL fl'I CLOnt P t. .U:CliU Tf. S 
SEAT DOWN~ • . 'GF Dt 5 T ,V◄ (E 
FIG SOLI D CLOTH ~ ti r--.ACI un :s 

SEAT TR AJECTOR Y 
FIG SOL t() CLOTI-I PA f,CHlJTf S 

SEAT TRAJ cC TO!H' 
FIG SOL ID C~OTH P .'.~!.(!HI TE S 
SEAT ANGL E 0 ~ ATT 1CK 
FIG SOL JD CLOTH ~ I', ACMUTES 

SEAT SIi ~S IP AN~LE 
fl G SOLi D CL OTH P, :'. CtiUTE!J 
PAR ACHUTE Ai ' C, . f er- A n :_r_t: 
FIG SOU o U .0~·~I fJ ! , lf CI1lJ TES 
PA RACHUTE AR. A DRAG COl FF 

2'r 
4 7. I• Tl ~! E l 

T H1F. • 51:r 
l 7 t • XES~ 2 

00,iNft Al~ c; F. DI ST, Fie 

~ 70 Sl 36 70 117 

83 

l 
2 
3 

" s 
6 
7 

• 9 
10 
11 
)2 
13 
14 
1~ 
16 
17 
l C 
19 
20 
l.1 
22 
23 
24 
25 
26 
27 
2:; 
n 
~o 
:;i 
3:: 
H 
3 4 



1 8 l• Yl:SM 3 

LATE:lAL OIST,FTe 
1 9-1 • ALT SM 4 

ALTITUDF.eFTe .. 6 a;1.3 P51,SM !, 

PSI SM10EG .. 7 a;1., THETA,SM 6 

THETA SM,OEG 
4 A 'i7e3 PHI, 5M 7 

PHI SM,DEG 
0 9 -1. HOOT SM 8 

HOOT S~.,F T /SEC 
4 12 1 • UA SM 9 

UA SM,F'T/ SEC 
4 lA l• NX,CG SM 10 

NXCG SM,G 
4 19 1. NY,CG ~M 11 

NYCG SM,G .. 20 1. NZ,C'G SM 12 

NZCG SM ,G 
4 16 57.3 ALPHA ~M 13 

ALPHA 5th DfG 
4 17 i;7.3 BETA SM 14 

BEU ~M,DF.G 
19 18 1 • 0 RL,O 15 

RLO,FT 
19 2('1 57,3 Al.PHA,OC 16 

ALPHA,DC , DEG 
19 53 a;7.3 PSI r,. s 17 

PSI LOS P~,OF.r. 
19 !,?. 1!,7,3 THETA P,S l fl 

THETA LOS PS,OEG 
19 36 1.0 OXF DC 19 

DY.F 1FT 
19 37 1.0 OVF DC 20 

DVF,FT 
19 38 1 • 0 'DZF DC 21 

OZF,FT 
19 12 1 I 0 SCD,C>C 22 

SCO,DC • so.FT, 
1 17 R6e81!, ORI 23 

ORI 
4 8A loCI DXSA 24 

OXSA,FT 

'• 89 1.0 DYSA 25 

OVSA,FT 
4 9n -1.0 OHSA 76 

OHSA,F'T 
4 91 1 .o RSA 27 

RSA,FT 
READ R C 

5 n !, 18 ft Pl-IA TABLES 
-3,1416 -2,785 -2 • . 1♦ 45 

-.100 -.349 .o 
1 • 7,, 6 2,095 2. 41, 5 

6 0 6 3 BETA TA BLFS 
.n .262 • 78"> 

7 0 7 18 CN TARLF5 
.o .04 -.17. 

-,51' - ,52 -,26 

.64 .11 .67 

7 19 7 37 rn TA BLFS 

-Z,095 
• '.3'•9 
2,785 

3,141(, 

-,29 
• 0 ,, 
• 36 

-1,746 
.100 
'.3,lltl6 

-1.396 
l .048 

84 

-1,048 
l, '.396 

ALf"A 1-7 
Al.f"/19-14 
ALFl~-19 

CN l t1 TO 
CNltl9 
OETA"' 0 



.o e04 -.12 -.29 -,'.34 -,49 -•')8 CN2,1 TO - 123 
-.58 - .. 52 -,2(, ,04 ,40 • 62 ,66 CN2,19 124 
e64 .n ,67 .36 ,01 BF.TA = 15 125 

1 38 7 56 CN TARLfS 126 
.o .04 -,12 -.29 -.34 -,49 -.58 CN3,l Tc, 127 
-.58 -,52 -,26 • 0'• ,40 ,62 ,66 CN3tl9 128 
,64 ,71 ,67 ,36 ,07 BETA 1:45 12"> 

1 57 7 1, CH TM LF.S 130 
.o ,04 -.12 -,29 -,34 -,49 -,58 CN4, 1 TO 131 
-,58 - e52 -,26 • 0'• ,40 ,62 ,66 CN4,19 132 
,64 .71 ,67 ,36 .01 BE TA• 160 lB 

8 n 8 18 CA Tflf3LfS 134 
-,90 -.78 -.12 -,45 -. 0'• •'•6 ,94 CAl, 1 TO 135 
1,ln 1,18 1·, 16 ,82 ,38 • 2'.3 .01 CAl,1? )'.3(; 

-,24 -,71 -1.06 --1.12 -.9"> BETA., 0 137 
8 1q 8 37 CA TABLES 13£1 

-,9n -,78 - • • , 7. -•'► 5 -,04 ,46 ,94 (A2, 1 TO 139 
1,11'.\ 1,18 1, H, • (l 2 • 38 • 23 ,01 CA2,19 140 
-,24 -.71 -1,06 •• 1 • 12 -,95 BETA •15 1 ti 1 

8 3R (I 56 CA TA RLF. S 142 
-,636 -. 551 -,509 -.318 -,026 ,325 ,6(,5 CA3,1 TO )43 
• 778 ,83!, • 820 .580 ,2€.8 ,162 •007 CA3,19 144 
-.n -,50 - • 7 5 -,792 -,671 llETA .,,5 l 4!, 

8 57 8 7 5 CA TAALF.$ 146 
-1.16 -,82 -,31l -,23 -.01 ,24 .11 CA4tl TO 1 ,. 7 

1,0ti 1,12 , 90 ,70 • 72 • 4~• ,04 CA4,19 14 0 
-,46 -,94 -1.10 -1,18 -1,16 UET A., 160 149 

9 n 9 18 CM TA~LES 150 
-.01i; -, 188 -. 2~,3 -.11 ,028 • 1 !i 7 ,180 c,41, l TO l'H 

• 085 -,024 -.120 -.125 -.oa -,03 ,07 CMl.19 1~2 
• 098 ,095 ,08 .o 11 -,06~ BETA I: 0 l 5 .3 

9 19 9 37 CM TAOLFS 1 !> 4 

-,075 - 108 -.2:,J -oll ,028 el57 ,180 CM2, l TO 1~ ~ 

,OB'S - • Cl 21• -.120 -,i25 -.oa -.03 .01 CMltl9 1% 
,098 ,095 .oo .011 -,Oo!j &ET A '- l S )!, 7 

9 'HI 9 56 c~ TAALFS ·1 '>8 

-,075 -, 140 -. l9'l -,JO ,028 ,107 ,130 Ct! 3 • l TO 15 9 

.075 -.nJ4 -,07 - ,07!.i -,08 -.03 ,05 CM'3,1? li, '.') 

.osi; ,055 .,ns .001 -,065 BETA ::: '•5 161 
9 !,7 9 7'> CM TA LF.S 162 
,12 • 125 .oo eOJ -.01 -,098 -,095 CM4,1 TO 163 

-.oa -.oll ,075 ,166 ,253 ,110 -,028 CM4.19 164 

-. 15 7 -.ie -,oo; .o 24 ,12 UETA•l0O 165 

10 0 10 1fl C YAW Tf.ALES 166 
.o .o .o .o .o .o .o CN 1 t l TO 1 !'> 7 
.o .o .o .o ,O .o .o CNld9 168 
.o .o .o .o .o BE TA 1: 0 169 

10 19 10 ·n C YAW TABLES 170 

-.1 -,115 -.12 -.10 -~0'37 -.on -,1 CN2,1 lO 171 
-.12 -,115 -.10 -.075 -,065 -,07 -. 112 012.19 172 

-,112 ••• 07 - • 0 (, 5 -, 076 -.10 BEH ~15 1 7? 
10 ,R 10 56 C YAW IAt\LfS 17 ,, 

-,OR5 -.120 - • 1 ,. 3 -.120 ,()08 .ooa -.120 CN:h 1 TO 17; 

-, 143 -.120 -• O'JS -, 0 5 -,02 8 -.041 -,Do CN3,19 llt> 

-. 1,0 -,041 -.028 -.os -.oos 13ET /, ,. 4!, 177 
10 57 10 75 C YAW r1\ 1\ LES 178 

.o .o .o .o .o .o .o Cf14, l TO 179 

.o .o .o .o .o .o .o CN1ttl9 l 00 

.o .o .o .o .o BETfl i:: l?O l a t 

11 0 J 1 18 C RO L l ABLES 182 
.o .o .o .o .o .n .n CR 1, l TO 16:J 

• o ,o ,o .o ~ C, ,O .o c~1.1r, 1 U' • 

8:'> 



.o .o .o 
11 19 11 Jl C ROLL TABLES 
e04 eO -.06 

06 .o ,04 
no -.095 -,025 

1 18 lJ 56 C ROLL TABLES 
.zz .u ,05 
.o, .16 .22 
-.,n -.oss • 10 
11 ~T 11 7~ C ROLL .. ARL~S 

• 0 .o • 0 
.o .o .o 
.o .o .n 
12 0 12 18 CY TABLES 
.o .o .o 
.o .o .o 
.o .o .o 
12 19 12 17 CY TABLES 

-.448 - e48 -eSl 
-.780 -.580 -.448 
-.ze -.66 -.1e 

12 JR 12 S6 CY TABLES 

-1.~6 -1.42 -1.16 
-1.12 -1.12 -1.56 
-.61 -1.41 -1.e1 
12 57 11 75 CY TAALES 

.o 
-.u, 
.02 
.02 

-.11 
.192 
.192 

.o 

.o 

.o 

.o 

.o 

.o 

.o 
-.uo . 
-,025 
e04 

-·'" .10 
.22 

.o 

.o 

.n 

.o 

.o 

.o 

.o .o .o .o .o 

.o .o .o .o .o 

.o .o .o .o .o 

-,180 
-,095 

-.,ss 
-.o,s 

.o 

.o 

.o 

.o 

.o 

.o 

13 2 13 9 SUST-DTR,TOR,CAR , CBR,CGR,DXCGR,DYCGR,DZCGR 

-,156 
-.uo 

-.11 
-.,12 

.o 

.o 

.o 

.o 

.o 

.o 

1e500E-01 leOOOE 03 5e740E-Ol OeO •8e2COE-O l -4e800E-Ol OeO 

le llOF 00 
13 10 1' 

leOOOF 01 
10 FOB, DEPLOYMENT RAG STRIP OUT FORCE 

l 11 13 16 D.ClfUT t H~r, • •• r:o c r.u. , ,OTPO,TOPO,CAPl',COPD,CGPO 

2eOOOE•Ol ,.ouvf O~-,.o~OE 00 OeO OeO 

3 17 13 19 OeCHUT E IM~ULSE-OXCGPD,OYCGPD,DZ PDCG 

-1.29nF on ,.2onF-n1-1.?AOE oo 
13 20 13 23 CATAPULT-A,Kl,K3,TOC 

5.9onE oo 9.oooE-02 1.oooF.-01 1.oooE 01 

13 27 11 29 CATAPULT-DXCGC,OVCGC,OZCGC 

-1.04nE 00 OeO -7.~00E-01 
13 30 13 30 TIME FROM TRI? SWITCH TO PILOT RELEASE 

so.o 
13 31 13 36 ReCHUTE IMPe-ROCGUN,DTRC,TO~C,CARC,C8RC,CGAC 

o.~ 3eOOOE-01 1.000E 03 9 . 400F-01-3,420E-Ol 0,0 

13 17 11 39 R,CHUTE IMPULSf-DXC CiRC,OVCGRC,OZCGRC 

-1.270E oo-1.000E-02-2,2 30E 0~ 
13 40 13 45 TRACTOR-PHIOOTR,PH!OR,JFTRAC,OXCGT, OYCGT,DZCGT 

OeO o.o -1,000E 00 o.o OeO OeO 

13 46 13 Sl SUST-FR1,TltFR2,T2 , FR3,T3,FR4,T4, Fn5,T5,rr.6 ,T6 

~.OOOE 01 2e50~~-02 S,OOOE 03 ~.~JOf.-01 OeO OeO OeO 

OeO OeO OeO o.o 2a140E- Ol 

13 58 13 69 CAlAPULT-Tv,cv,B,tl,C,Al,A2tA3, R/MtVO,CO.PTANG 

Ze653E 03 2,112E 05 3e1 60E-02 4e4 00E-01 7.000E-03 2, BOOE•Ol le200E 

leOOOE 01 4el62E 04 5e 900F 00 5,000E -06 0,0 

13 7ft 11 73 ReCHUT E DEPLOYMl::N1 I MP ULSE-Tl,FRltT2,FR2 

OeO 1.onoE O?. ?a500F-nl 1, 000f 02 

13 74 11 77 O.C'HUH OF PLOV tlENT IMPULSE-Tl,FR1,T2,FR2 

o.o 2.oooE o?. 2, oo oE-01 z.oocF 02 

13 78 11 87 ROLL MOTOR-DT RM ,TQRM,Tl,Fl,T2,r2,T3,F3,T4,F4 

Se200E-01 leOOOE 03 O.O 5.ooor. 02 le400E- Ol ~.OOOF 02 0,0 

86 

BETA • 0 185 
U& 

CRZ,l TO J87 
CRZ,19 111 
BETA •U 189 

190 
CRJ,l TO 191 
CR3, 19 J92 
BETA •4S 193 

194 
CRlt,l TO 1n 
CR4,19 196 
BETA•UO 197 

198 
CYl ,1 TO 199 
CYl,19 200 
BETA• 0 201 

202 
CV2,1 T6 203 
CY2, 19 204 
BETA •U zc,5 

206 
CYJ,l T" 207 
CY'!, 9 208 
BETA •45 209 

210 
CY4tl TO 211 
CY4,l9 212 
BETA•l80 213 

214 
215 
216 
217 
2111 
n~ 
i2c· 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 

02 239 
240 
241 
242 
243 
244 
245 
24t, 



) 

_, 

-s.oooE 02 3.1oor-01-s.ooof 02 
13 89 13 94 ROLL MOTOR-OXCG,OYCG,DZCG,CAR~ltCURt ,CGRM 

-7e400E-01-7e300E-Ol-le010£ on o.o -1.000E 00 OeO 
13 9~ 13 104 PIT(H MOTOR l-DT,10,Tl,FP1,T2,FP2,T3,FP1,T4,FP4 

le800E-01 SeOOOE 01 Oen l.OOOE 03 le80~E-Ol leOOOE 03 OeO 
o.n o.n o.o 

13 IOS ll 110 PITCH MOTOR 1-0XCG,OYC~,DZCG,CAPM,CUPM,CGPM 
-•.200E-01 o.o 1.,2of oo-1.3ooc-01 o . o -6.ftlqE - 01 

13 Ill 13 120 PITCH MOTOR 2-DT,TO,Tl,FP1,T2,FP2,T3,FP,,T4,FP4 
1~sooE-01 s.oonE 01 o.o 2.oooE oz 1.aooE-01 2.oooF 02 o.o 
o.o ~.n o.o 

13 121 13 126 PITCH MOTOR 2-DXCG,OYCG,DZCG,CAP~,CBBP,CGPM 
-6.000F-02 OeO le470r 00 leOOOE 0~ OeO OeO 

13 127 13 136 YAW MOTOR-OT,TO,Tl,FY1,T2,FY2,T3,FY3,T4,FY4 
1.sooE-01 1.oooE 01 o.o 2,oooE 02 1.sooe-01 1.oooE 02° 0,0 
o.o o.o o.o 

13 137 13 142 YAW MOTOR-DXCG,OYCG,DZCG,CAYM,CBYM,CGYM 
•le700E-0l-3e800E-Ol ,.60CE-01 8.0l2E-0J 0,0 -5.983E-01 

13 14' 11 144 PITCH MOTORS INITIATION RATES-PITCH UP,OOWN 
2.000£ 00-1.oooF oo 

\4 0 14 3 o.rnuTE-WE!(;HT,OXAPEX,DYAPEX,DZAPEX 
1e404F 01-1.q20~ oo o.o n.o 

14 4 14 & OeCHUTE-RllNES,RSC,RIN,RLO,K 
le332E 01 3e330E 00 1,40~£ 00 l.500E 01 6.000E 03 

14 9 14 17 D,CHUTE-Bl,02,R3,Cl,C2,SCTl,K1,K2,K3 
8e493E-02-le533E-Ol 8e215 E-02-6,113E-OJ l.741E-Ol 1.,oof 01 le690E-Ol 
2•640E-0J 1,000( 00 • 

14 18 14 21 0,CHUTE-POROSITY,OTGUN,80,FD 
2e200F.-01 OeO fe070E-03 9,lOOE-01 

14 22 14 27 DeCHUTE BRlOLE-DXl,OY1,0Zl,DX2,DY2,DZ2 
-1,21nE 0~ 6e660f-Ol-8.340f -n1-1.210E o~-6.660E-ol-0.34nE-Ol 

14 2R 14 33 O,CH~TE A rnLE-DX3,D~3,Dl l ,DX4,DY4,DZ4 
-s.oooE-01-6.660E-Ol l,415F oo-~.OOO E-01 6.b60E-Ol l.415E t 

14 34 14 35 0,CHUTE-ALLOW AULE FO!'C!: ~JR C05 [rlR, NO. JNES 
5,oonF.-02 4e000F no 

14 36 14 41 o.CHIJTE•SCTA ,set AZ ,SCT 1\3 ,SCNA,SCNJ\2,~CNA3 
-7.750E-0l-3e460E 01 2e065f 01 ~,430E Ol-4.410E 00-2e800E 00 

U n U ' ReCtfUTE··W E I GI-IT , OXAPEX , C>YAPEX,t"ZAPEX 
le790E 01 OeO 0,0 -2,590~ 00 

lS 4 1, 8 R.CHUTF-Rll~ES,R SC,RlN,RLO,K 
2.21,F 01 le400E 01 4e070E 00 2,300E 01 2eOOOE 04 

U q U 17 ReCHUTE-81,~2t03,Cl,C2,r,CTf,Kl,IC2,K3 
le491f-02-t,~l3E-Ol 8e215F-02-l,413E 00 6e031E-01 4e610E OZ OeO 
1.21nr-n1 1.noor oo 

l'1 lR 15 21 R,CH1JTE-PO~OSITY,OTGUN,OO,FO 
leOO~f-01 8eOOOE-nt 8,010 F-O~ l.OO OE 00 

U 22 U 27 R,CHUTE-~CTA,~CTA2,SCTA3eSCUA,~crl/\2eSCNA3 
le,41E 01 8e910E Ol-le715f 02-3.820£ OJ 3e700E 01 3e970~ 01 

16 o 16 6 SEAT/i'/,N- EIGHT,1xx,nv,1zz,1xz,rvz.rxv 
,.s44E 02 l,199f 01 2,262[ 0 1 1 OA2E 01 3.o,oE 00 o.o 

16 7 16 15 Sf.AT/l·l·~·- oxcr,,oycG•DlCG,Cl·IC.cLP, w:,s,c,B 
o.o 

OeO Oe0 0,0 -6.000E-Ol-2e600(-02-3eOOOE-02 5e050E 00 
,.eznr o~ ,.szoF oo 

16 16 16 16 SEAT/MAN-O. IF BODY AXIS AER0,1. IF STABILITY 
o.C\ 

16 17 16 23 SEAT-WEIGHT,IXX,IYY,IZ l ,lXZ,IYZ,IXY 
2e044F. 02 1e830f 00 6•1~0f. 00 2,3GOF ~0-1.880E 00 o.~ 

l6 24 16 32 S£AT-DXC<aDYCu,OZCu, CI~ ,CLP,04R,S,C,O 
o.o 

o.o o.o o.o -6.000E Ol-2.600E-02-3.000[-02 ~.o~oE 00 
Je820f no 3eA20f. 00 

16 33 16 33 SEAT-o. Ir BODY AXIS AERo,1. IF STAOILlTY 
o.o 

247 
248 
249 
250 
251 
152 
2S3 
21)4 u,, 
256 
257 
2!tl 
U9 
260 
261 
262 
Z6J 
164 
265 
266 
267 
26f , 
269 
no 
271 
172 I 

273 
214 
275 
176 
277 
218 
279 
280 
UH 
282 
28) 
284 
285 
286 
281 
288 
269 
290 
29l 
292 
293 
H4 
29S 
296 
297 
298 
299 
300 
301 
302 
303 
,o4 
30~ 
306 
307 
308 



16 34 16 40 M\N-WCl~tT,IXX,IYY,IZZ,tXZtlYZtlXY 
1,SOO£ 02 1e100E 01 le500f 01 6eOOOE 00 o.o o.o OeO 

16 41 16 .Q MAN-OXCG,OYCG,OlCG,C ~O ,CLP,CHR,s . c 0 
0 o.o o.o -6.000E-Ol-Z.600E-OZ-3.n~nf-02 6.000E 00 

OOF-01 le17~F 00 
6 ,,, 16 sn MAN-~. IF DODY AXIS AER0,1. If STABILITY 

o.,, 
16 ~1 16 52 MAN-SPINAL CONSTANTS 2•Z£TA•OMF.~A,OMEGA•~2 

2.170F 01 1e79SE 01 
16 ~1 16 ,s MAN ,ERO CP-OXCP.OYCP,OZCP 

1.45 F- 01 o.o 9.onOE-02 
16 56 16 56 t. FOLLOWS ~~N AFTER SEAT/MAN SEPARATION,z.S£AT 

1.oonr. oo 
16 5A 16 ,a MAN SKIN FRICTION COEFFICIENT 

o.o 
16 6ft 16 62 MAN-LOAn FA(TOR POINT 0~ HAN nx,ov,oz 

o.o o.n -1.6&5F. oo 
21 0 21 2 DX,OY,Dl CO•OROINATES OF A/P POIHT,V,RTe TAiL--

-1,650F o, o.o -9.oOOF. nr. 
21 21 21 26 PSIAC,THETAAC,PHlAC,P~ICS,THETACS,PlllCS 

0.0 2e965 r. -Ol 0e0 OeO -2.96~E-Ol OeO 
21 10 21 J2 RAIL AXIS Z COORDINATE-TOPt f110DLE,UOTTOM ALOCKS 

-2.796E OO-le252£ 00-5e8,3£-01 
21 ,, 21 35 0X5RltOYSB1,ozse1 IS RT LOWER BLOCK SEAT Pos. 

-S.596£-01 8.600r-01 le161E 00 
21 36 21 10 OX SB2,0Y592,DZ~B2 IS RT MIDDLE BLO(K SF.AT POSe 

-1.,4~r-01 8.6oor-01 1.214r-01 
21 39 21 41 OX5~3,0YSRl,nZ,Al TS RT U~PER BLOCK SEAT Pos. 

-1.206[ on A.6001"-0l-7.51"i F-Ol 
21 42 21 44 DXSA4,0Y~ 84 ,~Z~~4 IS LEFT LOWER eLOCK SEAT ros. 

-5.596£-01-8.600~-0l 1•161E 00 

ZI 45 21 47 OXS8~,0YS B5,0ZS85 IS LEFT MIDe BLOCK SEAT POSe 
-7.~4SE-01-8e600E-Ol 7.256£-01 

21 48 21 50 DX5P.6tOY 5R6,l)Z5f1 6 IS l r:n ui:-rot OLO::K !>F.f,T PCs. 
-t•20~[ 00 8.600r. Ol-7e53 ~f-O l 

ti '>1 2l 60 e,,:,e,v,li ;; o.:;r ~ ... ~E',RI.IL t)lC.Tt:,!lF't!!!c!:Xs:.':",~! 

( .OOOE 06 1.000 06 1. 000 E 00 2.83~E oo ).990E 00 2.000£-02 1.oooE 06 
,.oOOf 03 ,.oooE 03 5.000F 03 

21 61 21 6'3 XARl)hVl,ROltZA~Ol IS A/P POS. OOTTOM AT RAIL 
1.oo~r 01 1.q90F. oo 1.znor-01 

21 64 21 6~ XAR02tYAR07,ZAR02 IS AtP POS. BOTTOM LFFT RAIL 
1.00~£ 01 ?.e70C·-ot 7e20t.F-Ol 

21 67 21 M 8X,BV,AZ,P05.L0Wf.R A .. On( AT TRIP SWITCH CONTACT 
,.,1nr o, 7.6onr n, ~.110F 01-,. ooE o ~ 

22 0 22 117 AIRPLANF CUR ' 'F FIT co ~-F. FOR SU:<iLE Wlf '5 FAN 

-2.635£-03-4.117£ oo 7.467£ oo-3.suoE oo o.o 1.234£ on- ~.o~5E oo 
8.03~E oo-~.226£ 00 o.o -6.629£-01 4.859E oo-9.~SOf 00 ~.J54E 00 
o.o -4.Bl~E-01-J.462r 00 7e014f. 00-5.~04E 00 o.o -6e784E-OZ 

-1,644E on 6e60lf oo-4.BQOF on ~.o 2.scoE-01-t.691£ on 9.764£ oo 
le544E 01 o.o -~.32 1C-0'- 1.7~9E 00-1.QllE 00~1.067E n~ OeO 
,.621E-02-1.19RE 01 s.,oaf Ol-4 ~013E 01 o.o -1.869E-Ot-l.~B1E on 

5.71c>E' 00-4ell2£ 00 o.o -6.2Hf-01 ,.014E oo-,,.664r. Oil :. :?7&E on 
o.o -t.217f-Ol ~.251£-0l-~.eq6f-01 1.857E-Ol ~.b -~.490F.-01 
1.4S3E-02 ,.e~4F. 00-1.120E 00 o.o 4e 424E-Ol le673E 01•6eR~5E 00 

1.21n£ 01 n.n -4.B83F-n7 l,344~ oo-~.8Jl£ oo 1.2?6E 00 o.o 
4.431E-Ot-,.1~4E 00 6,214£ 00-1.5 02E 00 o,o -?.,S34E-Ol-6el91E-OZ 

2.n?2E-Ol 1.o, or-01 ~.n l.3! ~E-Ol-l.720E 00 1. 642F. nn-2.053E 00 
0.0 -Q•4l2£-02-4e698 f. -01 t.117l Oo-7.~43E-ot o.o 9.98~E-Ol 

-1.,,,r 00 3.RO~F-01 1.~1~F-Ol n.o 1.114£-01 4.119( r.~-4.lb4E 01 
I.066f 02 CI.O -4e75 fi f-01-1.12 E 00 2.044£ 01-~el72F. 01 O.O 
8e72~E-Ol 1. 473E on-~.~29E 00 ,. n9of-Ol-l. J l ~E-n ~.,1st nn-1.~08E 01 
1.481F. 01-1.~~4[-02-2.2~7 f -Ol q.~06~-01 9e0 &4 E ~O 9e16RF.•OI 

88 

,. 

_]09 
H<> 
311 
312 
,u 
314 

'" ,16 
,u 
311 
)19 
320 
321 
322 
323 
324 
3ZS 
326 
3Zl 
,21 
329 
330 
HI 
332 
33) 
334 
HS 
336 
331 
338 
339 
)40 
341 
31c2 
343 
144 
34S 
346 
147 
348 
]49 
350 
351 
3S2 
353 
)54 
355 
356 
lS7 
3a;9 
359 
~60 
31, l 
362 
361 
164 
365 
36(, 
~67 
36A 
'369 
170 



23 0 ~1 10 AIRPLANE CURV~ FIT COEF. FOR 00TH WING FANS 

1.oonE on-1.ooor oo o.o o.o o.o Q.O -2.840E oo 
2.840E 00 o.o OeO 9.14nE-01-l.609E-Ol-J.346F ~~ o.o 
O.O n.o -3.116£ 00 7e467E 00 n.o o.o -1.!61E-03 

-le215f-01 lel2AE-Ol-7•169F.-02 n.o 2.619E-0?.-2.222E On le254E 01 

-1.JOJE OJ n.o -8.868F-02 5e618E 00-3e90lf Ol 3.411 ~1 o.o 
2.997£-01 l.100£-01 4e558F.-02-le802E-02 o.o le800E - 01-4.590E-Ol 

3e685£-01 o.o o.o o.o ?.e367E-01 Ae812f.-Ol O.O 

o.o 1.15nE-n2 2.818F-Ol-6.620E-02-l.327E-Ol ~-~ -4.36nE-02 

-7.20~E-02-l.136E-Ol-le0Al f -Ol o.o -o.o le216F.-Ol OeO 

-1.107£-0) n.n 8.725(-01 ~.49)E-Ol 6.250E 00-5.730F-03-1.78n£-01 

3.491£-01 
23 71 2, 73 PF100,PFNG,PFNG2 AR~ FAN POWER CURVEFIT COfFe 

o.o o.o o.o 
23 7~ 23 77 ENGJNE RPM ANn THRUST ITERATION TOLERANCE 

1.nooE 02-1.ooor. oo 
23 78 n an KXNFltKXNF2,KXNF3 ARE NOSE FAN AXIAL FORCF. COEF 

2•990E 00-2.719E 00 6.991£-01 
23 82 23 84 KNNFltKNNF2,KNNF3 ARE NOSE FAN NORM. FORCE COEF 

-1.154E 00 le467E 00-3e?06E-01 
23 85 21 90 EBV,EBS,EDB,EA,El,ET ARE TRIM TOLERANCES 

leOOOE-02 leOOOE-02 leOOOE-02 l.745E-03 le745E-03 5eOOOE 01 

24 39 24 45 CLAT,CLDE,CDOT,COCL2T,AKXNF,TJ,CYDA 

1.0,1 1.118 .015 o., 1.0 o.o 
24 46 ?4 ~2 CYDR,PFYPV,CPSW,PFYRNF,CYRtCLO,AKNNF 

.1111 -,1.e 317. -61.328 .62~ 3e44 
24 ~, 24 ~c, PNPU,PNPV,CLP,Cl.R,CLDA,CLOR,PLPV 

1.0 1n. -.11 .15 .~5 .~143 
24 60 24 66 PLPPMF,C~B,CMO,PMPU ,PCMSOS,CNOR , CNRYAW 

-645.7 -.,~6 -6.9 134 . 35.5 -.0699 

24 67 24 71 CNP,PYAWVtCO~X1FYWRMF,PYAWXN1CMADOT1CMOOOT 

.425 

-.4 

-.02 47. 560. - 640,7 -4.38 -2.296 o. 
24 14 24 80 CLBOOT,CNBOOT,CLP~0T,CLADOT,CNPDOT,CNRDOT,Cl~OOT 

o. o. o. o. o. o. 1.148 

24 
o. 

81 24 81 CYBOOT 

24 q6 14 96 AKTS 
1 .o 

25 10 
5561. 

?.'S 12 TnOoR,TOOOL,TOOONF 
'S~,,,. i !\"17 . 

25 16 
-.0'375 

25 '-" 
-.0,15 

BVR,BVL.BSR,ASL,OAR.OAL,OQ.OELTAH,DELTAE 
.621A .6238 Oe Oe 

• 349 
25 29 

1.0 

o • 
25 29 NOSE FAN BUCKET POS I TJON 

26 n ?.6 35 AIRPLANE GFOMe,WEIGHT, : NfRTIA 
2e600E 02 2e983F. 01 9.400f 00 5.286f 01 2el?2E 00 
5e200E 00 5e070~ 00 7e070E 00 1.5LOE 01 l.402E 01 

4.252£ 01 1.514E 04 le742F. 04 9e190E 02 o.o 
1.oooE oo o.n o.o o.o ~.o 
OeO o.o o.o 9e200E 03 o.o 
t.500F.' 01 

R.319E-01 
le531E 00 
1.020E 01 
o.o 
o.o 

o. 

4e260E 01 
1.040£-01 
1.500E 01 
1.oooE oo 
o.o 

26 36 26 38 SHORl OF A/P DYNetA/P DIR.cos.,,./P EARTH RATES 
l.OOOE 00 leOOOE 00 leOOOE 00 

26 3q 26 39 A/P MAH[lWfR CONTROL 
leOOOE 00 

26 40 26 43,HeTAJL•DHTRIMtDHCOMMAND,l/TH,TOELAV 
o.o o.o 20.0 n.o 

26 44 26 46 AILE~ON-OACO~MAN0,1/TA,TOELAY 
o.n 2~. o.o 

2(. 47 -:,. !'.'iO Wtr,G,NO!i[ rAN-TOOO.TOOot:F.TOOOCO'·hTOOONC:011 

o.o o,o o.o o.o 
89 

- 371 
372 
373 
374 
375 
376 
377 
378 
379 
3R(I 
381 
382 
383 
384 
385 
3ft6 
387 
388 
389 
390 
391 
392 
3Y3 
391t 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
41 i, 
411 
412 
413 
414 
415 
416 
411 
415 
419 
420 
4~1 
422 
423 
424 
42S 
",26 
427 
428 
429 
430 
431 
432 



26 .au 
26 

51 26 54 WING,NOSE FAN-1/TF,TOELF,l/TNF,TDELNF 
,2 1,66 ,2 . 

55 26 59 8VLCOM,BVTRIM,8VRCOM,l/TBV,TDELAYRV 
o.o o.o 22. o.o 

60 26 64 OSTRIH,RSRCOM,l/TBS,JOELAYBS,BSLCOM 
o.o o.o 22. o.o 0, 0 

26 65 26 68 08TAIM,DBCOM,l/T8,TDELAY~ 
o.o o.o l 0,0 o.o 

28 n 2~ 44 UPPER PRfOICTOR-CORRECTOR ERROR BOUNDS 
4.oooE-02 1.oooc-oJ 4, oooE-02 s.oooE-02 5.ooot-02 ,.oooE-02 
1.oonF. o i 1.oooF 01 2.onoe-02 2.oooE-02 2.oooE-02 2.ooor -02 
2.nonF-02 1-oanE-02 1.onoE-n2 1.nooE-Ot 1,noor-01 - 1.oonE-os 
1. oonE 01 1.onnE 01 1.nnoE-01 1. oooE-Ol l,OOO F.-01 l,OOOE ~l 
1.oooE 01 •.ooot-02 1.oooE-01 ~.oooE-02 3.ooof-02 ,, oonE-02 
leOOOE 01 1,000£ 01 J,OOOE 01 2eOOOE-02 2,000E•02 2eOnOE•02 
2.oooF.-O~ 2.oooE-02 4.ooor-02 

29 0 29 44 LOWER PREDICTOR-CORRECTOR ERROR 80UNOS 
l•OOOE-03 leOOOE-03 3,000E-03 3,000E-03 3,000E•03 ?,OOOE-03 
,.ooor oo 5.oooE oo 1,ooot-O3 1.ooor-0, 1.ooot-03 1.oooE-03 
l,OOOE-Ol 1,000£-03 1.ooor -03 1.oooE-02 l,OOOE-02 le OO OE-02 
5,oonF. 00 ~.000£ 00 1,000[ -02 1.oOOE-02 l,OOOE-02 5,000C 00 

· 5,00Gf. on 1.000E-01 l,000£-0 ~ 1.00 E-03 4,000E-01 ~. OOOE-02 
,.~onF. 00 ~.OOOE 00 5,000F 00 1.oOOE-01 1,000E-03 1.000E-n1 
1,00~F-01 l,OOOF-03 1,000F-02 

-1 
RF.AD R 

1 38 
4 , 
4 4 
4 ' 
4 61 

13 1 
13 1, 
U 21 
, ... 0 

) 1 
l it 2 
14 1 
14 4 
1' , 
14 6 
14 7 
14 II 
14 9 
14 10 
14 11 
14 12 
14 U 
14 14 
14 1' 
14 16 
1.. n 
14 18 
14 19 
14 2n 
14 21 
14 22 
14 2, 
14 24 
14 2-; 
14 26 
14 27 

o. 
,002 
1.0 
.01 
102n.0 
• 125 
.015 
o. 
1,80 
-2.92 
o. 
o. 
1.11 
J.59 
1 .01 
10.0 
7000,0 
.08492A 
-• U'J27 

,081146 
-1,4129 
,6031 
1.1\n 
.n9 
.in 
1 .o 
.01 
o. 
.ooeo1 
,71 
-1.21 
-.666 
••A34 
•• a;o 
-.66 6 
l,41~ 

ZE A/P 
OT 
TMAX 
OT.PRINT 
A!RSPE[D A/P 
TOR 
TO,DP 
TOC 
WF.IGHT,FLAT CIRC, CLOTH DP • 2,22' 
X APEX OF FlR

0

1 DLE 
V APEX OF BRIDLE 
Z APEX OF ~R IDLE 
RLIHES-FL hT CIRCULAR CLOTH DC 
RSC-FLAT CIRCULAR (LOTH 0C 
RJN-FLAT CIRCULAR CLOTH DC 
RLO,R\.!,;_ 1 ,2 
I( 

81 
82 
83 
Cl ,FLAT CIRCULAR CLOTH 
C2 ,FLAf CIRCULAR CLOTH 
SCOI 
KltCLOTH 
K2,CLOTH 
~3,CLOTH 
CC,CLOTH 
DTGUN 
no 

PARACHUTE 
P~R.V~UTE 
PARACt1UrE 
PARACHUTE, 

Fl'.RUHS 1,2 
OXl 
OYt 
Dl.1 
OX2 
OV2 
nz2 

Al T•SL 

1.oooE 01 
2.;OO0E-02 
1.oc,oE 01 
1.oooE 01 
3,000E-02 
2.0006·-02 

,.oooE oo 
1.ooot::-01 
5,00 0E 00 
5,000( 00 
3,500E-O'J 
1,000E-O'J 

'tel3 
ftJ4 
435 
436 
ltll 
431 
439 
41t0 
41tl 
442 
40 
4"4 
41t5 
ltlt6 
41tl 
448 
449 
450 
4Sl 
lt'>l 
453 
454 
4~5 
456 
4H 
4!»8 
4S9 
460 
461 
462 
463 
46.tt 
46S 
466 
461 
468 
469 
470 
471 
472 
47] 

lt74 
475 
476 
lt77 
478 
479 
lt80 
481 
482 
ll 83 

484 
485 
486 
487 
468 
489 
490 
lt91 
4S2 
li93 
494 



14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
13 
13 
-1 

28 -. 50 
29 .666 
Sn le415 
SI -1.21 
,2 .666 
33 -.1134 
,,. .n~ 
s, ••n 
S6 e6qO 
37 4.5e 
n -e.112 
39 -1.962 
40 le902 
41 2.04 
1-; 16s.o 
77 168.0 

TRIM :0'4 
TIM£ H 
READ,, 

1 3A n. 
,. 61 t "20.n 

14 0 6e00 
14 1 -2.92 
14 2 n. 
14 1 
14 4 
14 5 
14 6 
14 '7 
14 A 
14 9 
14 10 
U lJ 
14 12 
14 1, 
14 14 
14 15 
14 16 
14 17 
14 18 
14 19 
14 20 
14 21 
14 2, 
14 21 
14 24 
14 25 
14 Z!I 
14 27 
14 2R 
14 29 
14 ,n 
14 SI 
14 S2 
14 , .. 
14 34 
14 35 
14 36 
14 37 
14 311 
14 39 

n. 
,.92 
2•225 
1.03 
10.0 
1000.0 
.084928 
-· 15127 

e08?146 
-1 .0078 
.2268 
1.on 
• 319 
• 121 
1.0 
.01 
n • 
• OOA07 
• 7t 
-1.21 
__ ,,,,6 

-.A34 
-.,o 
-.666 
le411S 
•• 'iO 
e666 
le4U 
-1.21 
.666 
•. ,ru 
.oa; 
4.0 
,.,.q, 
6• 12 
-u.11n 
2e86 

ox, 
DYS 
DZ3 
DX4 
DY4 
OZ4 
FRRnc 
HLINE5 
SCTAeFLAT CJRC. CLOTHeALTe•SL 
SCTA2,FLAT CIRCe CLOTH,ALTe•SL 
SCTA3,FLAT CIRCe CLOTHtALTe•SL 
SCNA-FL ~T CIRCULAR CLOTH,SCTl•7 
SCNA2-FLAT ClRCULAR CLOTH,SCTl•7 
SCNA3-FLAT CIRCULAR CLOTH,SCTl•7 
FOCI 
FDC2 

ZE A/P 
AIRSPHO A/? 
WEIGHT,RIRLF.SS GUIDE SURFe 0P&2e95 
X APEX OF BRIDLE 
Y APEX OF BRIDLE 
7. APEX OF RRIDLE 
RLINES•RIRL[SS GUIDE SURFACE DC 
RSC•RIALFSS GUIDE SURFACE DC 
RIN-RIALFSS GUIDE SURFACE DC 
RL0,RUN~ 1,2 
k 
81 
82 
B3 
Cl ,RIALE~S GUIDE SURFACE 
C2 ,RIRLFSS GUIDE SURFACE 
sco1 
Kl,CLOTH PARACHUTE 
K2,CLOTH PARACHUTE 
K3,CLOTH PARACHUTE 
CC,CLOTH PARACHUTE, ALTaSL 
0TGUN 
eo 
Fn,RUN~ 1e2 
OXl 
l)Vl 

'>Z l 
'>X2 
OY2 
DZ2 
DX1 
DY3 
DZ1 
DX4 
DY4 
DZ4 
Er.ltDC 
NLINf.S 
SCTA-RIBL.ESS GUIDE WHFACE DC 
SCTA2-RIRLES5 GUIDE SURFACE DC 
SCT4,-RIBLr5s rtuto~ ~URFACf DC 
SCN~-RIRLf~S GUIDE WRfACE nc 

91 

• 4CJS 
496 
497 
498 
49? 
500 
501 
502 
50) 
504 
sos 
506 
507 
508 
509 
510 
511 
512 
513 
514 
,u 
516 
517 
518 
519 
520 
521 
1!122 
523 
524 
SH 
526 
527 
528 
~29 
,30 
531 
!>32 
533 
534 
53!> 
!136 
537 
536 
~39 
540 
541 
5ft2 
50 
544 
545 
~46 
547 
548 
549 
550 
!151 
552 
55) 
5S4 
555 
5~6 



lit ltn -.n,,. 
14 •1 -.,24 
13 75 9'SO.O 
~~1 ~sn.o 

SCNA2-RIRL£55 GUIDE 5URFAC£ DC 
SCNA,-RIRLFSS 6UIOE SURFACE DC 
FDCl 
FDC2 

tA'rt CO'f 
TIM'- H 
PLOT 

1 ·126 226 
• FLAT CIRCe CLOTH 
0 RIAL£5S r,ulD£ 5URFe 

1 124 124 
24 126 22f, 
H 12ft '126 

1 11n ,in 
1 111 ,11 
1 112 :>11 
1 12, 22, 
l l «> , 9 
1 n 2U 
1 117 217 
1 118 218 
1 1 8 2 8 
1 1 5 l S 
1 l 6 2 6 
l 1 7 2 l 
1 1 4 2 4 

·1 1 2 '1 2 
2 1 4 2 4 
, ' ,. :> 4 
1 11, ,1, 
1 114 ,14 
1 116 216 
1 122 222 

(\ UT 
1 1 -1 4 1 1 7 31 

FIG RAIL P051TION LOWER AL~ 
SEAT SLIDER BLOCK POSITIONING 
FIG YAW ATTITUDE OF ~FAT 
SEAT ~ IDFR ALOCK POSITIONtNr, 
FIG PIT(~ ATTITUDE OF SF.AT 
SEAT 5LIOF.R BLOCK POSITIONING 
FIG RANK ATTITUDE OF ~fAT 
SEAT ~LIDFR RLOCK POSITIONING 
FIG YAW ATTITUDE AIRPLANE 
SEAT SllDf R ALOCK POSITIONING 
FIG PITCH ATTITUDE AIRPLANE 
SEAT SLIOF.R ALOCK POSITIONING 
FIG RANK ATTITUDF. AI RPLANF. 
SFAT ~LIDFR RLOCK POSITIONING 
FIG SEAT ANGULAR DISPLACE. 
SEAT SLIDFR RLOCK POSITIONJNr, 
FIG SEAT ANGULAR DISPLACE. 
SEAT ~LtnFR PLOCK PO~JTIONJNr, 
FIG ~E AT A~GULAR OISPLACFe 
SEAT 5LIOFR RLOCK POSITIONING 
FIG 5f AT AXIAL LOAD FACTOR 
SEAT SLIDER KLOCK POS ITIONING 
FIG ~EAT s1nF. LOAO FA(TOR 
SEAT 5LIDfR RLOCK POSITIONING 
FIG ~£AT t,ORMAL LO~D FACTOR 

1 l 

S57 
5sa-
5!i9 
S60 
561 
S62 
'>63 
S61t 

2 1 0 S6S 
566 
567 

2 S68 
2 569 
2 S7O 
2 571 
2 572 
2 573 
2 574 
2 S75 
2 H6 
2 !>77 
2 !HO· 
2 579 
2 580 
2 581 
2 582 
2 583 
2 5h 
2 585 
2 586 
2 587 
2 · . 588 
2 589 
2 590 

591 
!j92· 
593 
5'J4 
595 
596 
!>97 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
6(,18 

609 
610 
611 
612 
613 
614 
615 
616 
t, 1 7 

9l 
,1s 



SEAT 
FIG 
SFAT 
FIG 
SEU 
FIG 
SEAT 
flG 
SEAT 
FIG 
S!:AT 
FIG 
c;fAT 
flG 
SFO 
FIG 
SF.AT 
FIG 
SEAT 
FIG 
SEAT 
FIG 
SEAT 
FIG 
5FAT 
FIG 
SEAT 
FIG 
SEAT 
FIG 
SEAT 
FIG 
SEAT 
FIG 
SEAT 
FIG 
SEAT 

32 

~LlnFR RLOCK PO~IT!ONIN(. 
~F.AT ROll RATE 

SllOFR RtnrK PO~tTIONINr. 
c;fAT PITCH RATE 

~Lrn,~ RLOCK POSITIONING 
~EU YAW RATE 

SllOF.R ALOCK POSITIONING 
AIRPLANE ROLL RATE 

~LIOFR ALOCK PO~ITIONING 
AJRµLANE PITCH RATF 

~LtnFR ~LOCK PO~ITIONINr, 
AIRPLA~F YAW RATE 

~LTOFR RLOr.K POStTJONtNr, 
FARTH AX15 SF.AT V~l• 

~ltOFR RlO(K PO~ITJONl~~ 
FA RTH AXI~ SEAT VFle 

~LIDFR RLOCK POSITIONING 
FARTH AXIS SEAT VF.le 

SLIOFR RLOCK POSITIONINr, 
FARTH AXIS AIRPLANE VEL 

~LIOFR RLOCK POSITIONING 
FARTH AXI~ AI RPLANF VF.L 

SLIDER BLOCK POSITIONING 
FARTH AXJ~ AIRPLANF VFL 

~LrnrR RLOCK POSJTJONJNr, 
~FAT AXI~ SFAT VFLO(ITY 

SLIOFR BLOCK POS!TJONING 
~FAT AXI~ SEAT VF.LOCITY 

SLlnFR ~LOCK POSITIOtllN<; 
~FAT AXIS SFAT V~LOCITY 

~LIOFR ALOCK POSITJONIN~ 
AIP AXIS A/P VELOCI TY 

SLIDER BLOCK POSI TIONING 
A/P AXl5 A/P VELOCITY 

~L,~fR RLOC~ rc~tTIONJNr, 
A/P AXIS~/~ VCL~~ JTV 

SLIOFR RLOCK POSITIONING 

4 2 1. TIMF. l 
TIME, SFC 
27 20 l• DZSRRl 2 
S~ RAIi. VF'R POS,FT 

4 6 r,1., PSI SF.AT , 
YAW ANGLE SFAT,OFG 

4 7 ~7.1 THETA SF.AT 4 
PITCH ANG SF'AT,DF.G 

4 ~ ~1., PHI SEAT 
RANK ANr. ~F.•T,nFr, 

4 9? ~.,., 
Y~W ANGLF A/P,OF.G 

4 91 ~7.1 
PITCH ANG A/P,OEG 

PSI A/P 

THETA A/P 

4 94 ~-,., PHI A/P 
BANK ANr,LF A/PtDFG 

,, 
7 

27 ~ •H.1 D PSI CS 9 
RAIL YAW DF.FL,OFG 
2T 4 ~7.1 D TtlE'TA CSlO 
RAIL PITCH DEF,OFG 
27 1 Wi7e1 0 PHI CS 11 
RAIL RntL nFF,~Fr, 

4 1" 1. )1 
SM AX L~An FAr,r,~ 93 

619 
620 
621 
622 
623 
(,24 
62S 
626 
627 
628 
629 
6~ 
:,31 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
t,it8 
649 
650 
65 l 
652 
653 

, 654 
6SS 
656 
657 
658 
659 
660 
661 
662 
663 
664 
66S 
666 
667 
668 
669 
670 
671 
672 
673 
674 
6 75 
676 
677 
678 
679 
680 



4 IQ 1e NY SEAT n 
SM LAT LOAO FACtGS 

4 20 l• NZ SEAT 14 

~JOA LOAD FAC,GS 
4 l• P SEAT 

R L VF.L 5,RAO/SEC 
u 

1 ~ l• Q SEAT 16 
Pit VEL SM,RAn/SEC 

1 ~ le R SEAT 17 
YAW vrL SMtRAn/5F.C 

1 1, le P A/P 18 
ROLL VFL AtRA~/~F.C 

1 14 le O A/P 19 
Pit VFL AP,RAn/~FC 

1 1~ l• R A/P 20 
YAW VFL tPeRAn/~rC 

0 7 l• XEDOT SEAT71 
nWHRNr.F VFL,FT/~F'C 

0 • l• VEDOT SEAT22 
LATERAL VFL,FT/SFC 

0 q -1. HOOT SFAT 73 
CLl~B RATF,FT/Sf.C 

0 3~ le XEDOT A/P 24 
OWNRNr.~ VFL,FT/5~C 

0 17 1• VEDOT A/P 2, 
LATERAL VEL,FT/SEC 

0 38 -1, HOOT A/P 26 
CLIMB RAtf.,FT/SEC 

1 1 l• U SEAT Z1 
LONG V£L ~,FT/SF.C 

1 ? 1• V S!AT 211 
LAT VFL SM,Ft/SFC 

1 1 l• W SEAT 29 
VERT VFL ~M,FT/SFC 

3n 1, U A/P 
f• VF'L APeFT/SFC 

31 1, V A/P 
LAT VFL A/P,FT/SEC 

1 32 1, W A/P 
VERT VEL AP,FT/SEC 
READ R 

4 4 o.u 
n 11 1ono.n 
24 44 
2S lrt 
25 12 
211 1#1 
2~ 1• 
211 2q 

_,,,17t\ 
,62'8 

1,191 
4 61 o. 

21 54 2,9 
-1 
TRIM VTO 
READ A 
26 31 8800. 
26 14 4207. 
26 t~ 
26 16 
26 1'7 
26 37 
26 ,, 
26 34 

l497'll, 
17267 • 
1n~2. 
-,477 
-,0514 
,0455 

TMAX 
TnPD 
TJ 
MnnR 
TOOOHF 
AVA 
BSR 
DB 
UA 
STROKE 

GROSS WT OF A/P - RIGHT 
IXX A/P - RIGHT SEAT 
IVY A/P - RIC.HT SEAT 
Ill A/P - RIC.HT SEAT 
IXZ A/P - RIGHT SEAT 
DXCG A/P - RIGH; SEAT 
OYCG A/P - RIGHT SEAT 
OZCG A/P - RIGUT SEAT 

SEAT 

94 

·611 
6TI 
68' 
684 
685 
686 
617 
688 
689 
690 
6'11 
6 1.' 2 
693 
694 
695 
696 
697 
693 
699 
700 
7Ql 
702 
703 
704 
705 
706 
~07 
708 
709 
710 
711 
712 
713 
714 
715 
1~t 
717 
718 
719 
720 
721 
722 
723 
724 
72S 
726 
727 
728 
729 
no 
731 
732 
733 
714 
735 
736 
737 
738 
H9 
740 
741 
7,~2 



•l 
RE5f0qF 

• 1 10 
1 4 92 

1 4 "" 
1 n n 

TIMF H 
q£An 0. 
21 31 -2. ,1161 
ll 31, - \ . i! 
21 38 •• 755 
21 4,; ··1.2 
21 47 -. 75~ 
-I 
RF.STOPr 

4 130 
• un 
4 143 
4 146 

lSBR02 NO MIDDLE BLOCKS 
DXSA2 NO Ml~OLE BLOCK 
0XS82 NO MIDDLE BLOCK 
DX5~5 NO MIDOLE BLOCK 
ozse, ~o MIDDLE BLOCK 

• 4 110 1 
1 4 140 4 
1 4 ,,., 4 

,o 
92 
67 
'H , • 146 n 

.TJ14r: M 

PLOT 
1 t ' ? ;, 

• AASIC cnNFIG 
0 N~ Min ALncK 
111?.) 
1 1 4 ;, 4 
11'1'-S 
11,,6 ,,.,,1 
1,.-,,. 
ttC>?C> 
t un ,1" 
l 111 211 
l 11, ,1;, 
l 111 ,11 
1 114 ,u 
1 11', '-15 
1 116 2lf, 
1 117 117 
1 1111 ,1A 
l 11«> ?.19 
I 12" '2" 
1 t21 221 
l 121 222 
1 12, 121 
1 124 724 
1 t211 72111 
1 121, 226 
l 127 ,n 
l ·t2A 228 

-1 129 1.29 
1 un nn 
l Ul ,11 

OUTPUT 
l 

FIG 
SEAT 
FIG 
SEAT 

RFAO R READ r. TRIM VTOREAO R 
1 -1 2 0 1 0 9 0 

LAT• CONTROL F'AIUIRF 

TIME H PLOT 
0 

ANn/DR MAN OOW NR ANGF DIST 
LATe CONTPOL FAILURf 

ANO/OR MAN LATERAL DISTe 95 

Z 1 

Z 0 
Z 0 
2 0 
2 0 
Z 0 
2 0 
2 0 
2 n 
2 0 
2 0 
2 0 
2 (J 

2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
Z 0 
2 0 
2 0 
2 0 
2 0 
2 0 
Z 0 
Z 0 
2 0 
2 0 
2 0 

743 
744 
745 
746 
747 
748 
749 
750 
751 
7S2 
7S3 
754 
755 
756 
757 
7S8 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
7'13 
774 
775 
776 
777 
·H8 
779 
780 
781 
71l2 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
79, 
794 
795 
796 
797 
798 
799 
800 
80 I 
802 
803 
004 



FIG LATe r,NTROl FAILURF 
SEAT AND/OR MlN ALTITUDE 
~IG LATe CONTROL FAJlURF 

QT ANO/OR MlN CLlMB RATf 
LATe t"ONTROL FAJLlJRF 

AC~UTE oow~RANGF. OISTANCF. 
FIG LftTe CONTROL FAILURF. 
PARAC~UTF. LlTFRAL DISTANCF 
FIG LATe CONTROL FAILURE' 
PARACHUTE ALTITUDE 
FIG LATe CONTROL FAILURE 
PARACHUTE TOTAL AJR~PF.ED 
FIG LlTe CONTROL FAILURF 
SEAT ANO/OR MAN TOTAL AIRSPFFD 

10 
" '1 1. TIMF 1 

THil,1~F(" 
1 7 le XF.S~ 2 

DOWNRAN~F Dt~T,FTe 
1 ,i I • 

LA Ti:"'ffAl.. '11'5 T"tFT • 
1 9-1• 

ALTJTUDF.tFTe 
0 9 -1 • 

HOOT SMtFT/SEC 
1 21 1.n 

XERCtFT 
1 2A 1e0 

YERCtF'T 
l 2<1 - 1 .o 

ALT nuor: RC tFT 
10 14 ,. 
UA rC,FTISEC 

4 12 l• 
A SM,FT /SEC 

., .2~ 
4 .574 

13 lj ·" 
13 6 -.1120 .. 
13 7 -.48 
13 8 .o 
13 9 1.11 
U 11 "· 
13 l?. .2n 
13 1, r,o.n 
13 14 -1.00 
1' lli .o 
13 JI, • 0 
11 17 -1.29 
13 lA • 32 
1'3 lq -l.9R 
U · 27 -1 .04 
13 211 .o 
11 29 -· 7i; 
13 31 n. 
13 32 .30 
J3 34 .94 
13 3-S -· 342 
13 3f> O, 
13 37 -1.21 
13 3,. -,01 
D 3q -z.n 

Yf!',M 

ALT SM 4 

HOOT SM 5 

XERC 6 

YFRC 7 

ALTtRC 8 

UA RC 

UA SM 10 

DELTA TR 
CAR· 
CBR 
CGR 
DEL TA XCGR 
DEL:TA YCGR 
DELTA ZCGR 
ROC /GUN, DRAt; 
DELTA PD 
TOPI) 
CAPO 
CBPD 
CGPD 
DELTA XCGPD 
DfLTA YCGPn 
DELTA ZCGPO 
r>EL Tl, XC'GC 
DF.L TA vcc;c 
DELTA ZCGC 
ROC /GUN ,RE'COV 
OTtRC 
CA,RC 
CB,RC 
CGtRC 
OXtCGC 
DY,CGC 
DZ,CGC 

CHUTE 

CHUTE 

96 

.. 805 
806 
807 
808 
809 
810 
111 
812 
813 
814 
81 !> 
816 
817. 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
8i9 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
0110 
841 
842 
81t3 
844 
845 
81t6 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
81H 
858 
859 
860 
861 
862 
863 
864 
865 
866 



1'.\ 46 -.noo." FIU 867 
1' 47 • 0 ;,i; Tl • 868 
13 4• -.onn .n FQ? 869 
n "9 .250 T2 870 
11 5n n. FR1 871 
11 ,, n. T1 872 
13 S? n. FRlt 873 
13 !>1 ,, . Tit 174 
1'3 '14 "· rRi; IH 
13 !,ii; o. T!, 176 
l? !>t. ,., . FR6 177 
D 57 • 274 T6 871 ,, 7rt "• Tl 879 
11 71 ~on.o F!:tCl 180 
11 71 • zs, T2 881 
13 7' ,o"•" FRC2 812 
13 74 n. Tl 883 
11 7W. ,o,,.o FDC"l 814 
11 76 • 20 T2 885 
13 77 ::>oo.o FOCI 186 ,, 7A .,2 OT R-MOTOR ec, 
11 an n. Tl 888 
13 81 r.'lo.o FRl,ROLL MOTOR 189 
13 8;:> .14 T2 890 
13 a, r, 'JO• 0 FR2,ROLL MOTOR 89 l 
13 84 n. T'3 892 
13 ei; -'iOO.n FR3,ROLL MOTOR 893 
13 86 • 3, Tit 894 
13 87 -a;oo.o FRlt,ROLL MOTOR 89S 
13 eq -.74 DXCG-RM 896 
t3 9rt -•71 DYCG-RM 897 
13 91 -1 .n1 DZCG-RM 898 
11 9/ n. CALPHA•RM 899 
13 9'\ -1 .o CRETA-RM 900 

" 94 ,, . CGA'4MA-RM 901 
13 9a; elR OT-PITCH H 902 
u 97 t\. Tl 903 
1! 91' t onn.n Fl ,PITC:H MOTOR 904 
H 9q • 1,. T:> 901} 
13 1 on tOn".n F2,PITCH MOTOR 906 
11 1 ,,, ~. T3 907 
13 102 n. F3,PITCH MOTOR 908 
13 101 n. Tit 909 
13 104 o. F••ePI TCtt MOTOR 910 
13 1oi; -.42 DXCG-PM 911 
13 106 0• DYCG•PM 912 
13 107 ,.,2 DZCG-PM 913 
n 108 -.,, (ALPHA-PM 914 
l'\ '"" "• (R,:"U-PM 91S 
1 'J 11f\ •• ,,aic1 CGAMMA•PM 916 
D 111 .111 DT,PIT(H M , 917 
J3 11, "· Tl 918 
13 114 '""· FPl.12 • 919 

13 1111 .18 T2 920 
n 116 ,.no. FPM2 921 
13 l 17 n. n 922 
11 1111 n. FPM2 923 
l1 119 n. T4 924 
n 12n o. FPM2 ens 
n 121 -,06 nxcG-PM2 926 
13 12, ,, . DYCG-Pt-12 927 
13 12' le47 OZCf,- pp.4;, 
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1, 121• 1.nn CAP'42 •• -429 . 
1) 12'i n. CBPM1 930 

121, n. ((,P'42 c; 31 
127 • 111 OT-YAW MOTOR 932 
12Q n. Tl•YAW MOTOR 933 

13 130 200.0 FYI-YAW MOTOR 934 
n 131 elA T2-YAW "'10TCiR 91!, 
13 132 200.0 FY2-YAW MOTOR 936 
1l n, n. Tl-YAW MOTC,R 937 
l '!1 134 I'). FY3-YI\W MOTOR 938 
13 1 31\ "· T4-VAW ~OTO~ 939 
1) 131, n. FY4-YAW MOTOP 940 
13 137 -.11 DXCG-YAW MOTOR 941 
B 13A -·'" OYCG-YAW "IOTOR 942 
13 l3Q .'>6 0 CG-YA~ MOTOR 91t3 
n 11tn .1:,991 CAYM 944 
13 141 n. CRYM 94!> 
13 14' -.11012 CGY'4 946 
n \4'\ ,.o POS. PITCH RAT£ INITIATION VALU 947 
13 144 -1 .o NEGe PITCH RATE IHlT IAT ION VALU 948 
14 n \4.04 WTe ORA(; CHllTF 949 
l4 1 -2.,, X APF.X OF RRft')LE 9SO 
14 ., ,, . Y APF.X OF RRIDLE 9Sl 
\4 ' ". 7. -PF.)( OF ARIDLF. 9S2 
14 4 13.12 RLIHES 9!>3 
14 'i , . ._, RSC q54 
14 6 1el6 RIN '9SS 
14 7 1i;.I') RLO 9S6 
14 8 7nnl'.'l.-o IC. ,DC 9S7 
14 q e08492A 81 958 
14 1 Cl -.1r,n1 82 9S9 
14 11 enA?l46 83 960 
14 17. -.,.,11, Cl ,HEIUIISFLO 961 

4 l~ .1141 C2 ,Hl='t,tl~F'LO 962 
14 1 r, .('t sen, 96'\ 
l'i .1~q Kl 964 

'4 1,-. .U,4 I( 2 96!> 
\4 17 1.0 K3 966 
14 18 .22 C 967 
14 19 th DTGUN 968 
14 20 .ooeo1 en 969 
14 21 • 91 FD 970 
14 22 -1.21 DX1 971 
14 2' • f,66 DYi 977. 
14 24 -·"'" 011 Q7) 

14 2'i -1.21 l)X2 9711 
14 'lf,, -.f.66 0V2 cnis 

14 27 -.A34 OZ? 976 
14 2A -,'in ox, q71 

14 29 -.666 OY1 978 
14 3n 1, 4 11\ 01-3 979 
14 31 -,s.o DX4 980 • 

14 3:> ,666 OY4 981 
14 " 1,41!, OZ4 982 
14 34 • O'i FRRDC 983 
14 3r, 4,1'\ NLt~ES -i84 

14 '3F, -.11-; SCTA,HrMJSrLo,scr I =l!> 98!> 
14 '37 -?", 4 ~CTA2,~r~l ~FLO,SCTl=15 986 
14 '.HI -u,. cn SCTA3,HFMI SFLO,SCll=l5 987 
14 )Q ,9~1 ~C~l"l-f"MI~ 1.0,!.Cl 1=15 988 
14 ' • fl ,.o. 2 SCN42,~F~t5FLO,SCTl=l~ 989 , .. II) ._,.n ~CNA3.H FMJ~FL0,SCTJ ~l5 98 990 



15 n 17.9 WT. AF.C'e CUUTF 991 n 1 n. X APEX or ARlnLF. 992 u ' ,, . Y APEX Of-" ARIOLr. 993 
15 ' -z.-,9 Z APEX OF BRIDLE 994 
15 4 ,2.~,, ALINE~ 99!> 
1' .. 14.0 RSC 996 n Ii , ... RI,. 997 n 7 ,,.o RLO 99(1 
1~ " -.onf'n.n K 999 
)IS q •"A492• 81 lt)OO 
\S lf\ -.1,;,1.7 02 1001 u 11 .na2u6 83 1001 
l lJ 1? -1.4129 Cl ,FLAT CIRCULAR CLOTH 1003 u 13 e6l"13l C2 ,FLAT CIRCULAR CLOTH 1004 
lS 14 461.0 SCDI lOOS 
lS 1"1 n. Kl 1006 n 16 .121 K2 1007 
15 17 ,.n Kl 1001! 1, lQ .in C 1009 1, 1 () • A DTGU,. 1010 15 2n .on11n1 en 1011 n 21 1.n Fn 1012 
15 2? 13.41 SCi 1013 u 21 

"'· 1 
S(TA2 1014 

15 24 -111., s:u3 1015 u 2"1 _, ... 2 SCNA 1016 u 26 ,1.0 5CNA2 1017 
15 27 ,,.1 SCNA3 1018 
16 n 1S4e41 WTeSEAT+MAN 1019 
16 1 11.,, IXX 1020 
16 7. 1.2.6:» IVY 1021 
1 ~ ,n.6, " 1022 
16 4 ,.02 rxz 1023 
16 'i fl. I VZ 1024 
16 6 ,., . IXY 102s 
16 7 .o DELTA X(G 1026 
16 R .o DELTA YCC. 1027 
16 9 .o DEL TA ZCG 1028 
16 i,, -•6 Ca«> 1029 
16 11 -•C\26 CLP 1030 
16 12 -.o, CNR 1031 
16 1, ~.no; 5 1032 
16 14 ,.A2 C•LM 1033 
16 l'i ,.AZ B•LM 103 '4 
16 16 n. n.-AD,1.-~R 103S 
16 17 204.43 W,S 1036 
16 18 ,.a, IXX 1037 
16 lq 6• 1' IVY 1038 
16 2n 2 • ,o Ill 1039 
16 21 -l.88 IXZ 1040 
16 27 n. IYZ 10-1 
16 2~ n. IXY -1042 
16 24 DELTA XCG 1043 
16 21\ DEL TA YCG 1044 
16 26 DFLTA zcr, 104!> 
16 27 -·" ('4() 1046 
16 2-. __ ,,,." CLP 1047 
16 2ri -. ,,, CNR 1()48 
16 3t'I ... ,,, 5 1049 
16 31 ,.e2 C•L►l lOSO 
16 3' ,.112 8•LM 1051 
16 3, n. Oe-BD,1.-ST 
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16 34 un.o lhM 1053 
16 Jr; n.o IXX 10!>-4 
16 ,,. tis.n IYY 105!> ,, 6en Ill 10!>6 ... IX'- 1057 
J 39 IYZ 10!>8 
16 4t'I IXY 10!>? 
t6 41 DEL TA XCG 1060 
16 ., l>ELTA VCG 1061 
J6 4, DELTA ZCG 1062 
16 44 

__ ,, 
CHO 1063 

16 41\ -.t'126 CLP 1064 
l6 41, -.03 CNR 1065 
16 47 t,.n S• L 1066 
16 41' e9 C,8AR•T 1067 
16 4q 1 ... ,~ 8•D 1068 
16 5" n. n.-9D,1.-sT 1069 
16 51 ,,.1 9 SPINF' 1070 
16 5? ;,7q5 • K SPINF' 1071 
16 5, .014r; OXCP 1072 
16 54 n. DYCP 1073 
16 51ft .nq DZCP 1074 
1 E, 5li 1. FOLe 1075 
16 51' n. CFM 1076 
16 6t'I n. DXCG,HO 1077 
16 61 n. DXCGtHO 1078 
16 6? -le66r; OZCG,H'> 1079 
21 n -1 6.5 Dxcr, P 1080 
21 1 "· DYCGP 1081 
21 ' -9.n DlCGP 1082 
21 21 n • PSI A/C 1083 
21 2, • 2qt,5 THETA A/C 1-084 
21 2~ n. PHI A/C 1085 
21 24 o. PSI C/S 1086 

~ 
25 -•29611j THETA C/S 1087 
26 o. PHI C/S lOt18 
27 10.5 DXAS-CG 1089 

21 2A -1.11 DYAS-CG 1090 
21 2'J -1.00 nz~s-cr, 1091 
21 30 -2.7961 ZSAR01 1092 n ,, -1 .2r;n ZSARO'- 1093 
21 3? -.'Sflll'4 ZSAROl 1094 
21 3, - • l\',q1,is DX5Al 1095" 
21 34 .e1, DVS81 1096 
21 ,,, le16ln7 OZSAl 1091· 
21 3f, -. 75,.47 DXSB2 1098 
21 37 .86 DVS82 1099 
21 3fl • 723367 OZS82 1100 
21 3q -1.20',r,R OXSR3 1101 
21 40 .86 DYS93 1102 
21 41 -. 7'i127 01.S!33 1103 
21 .. ., -.r,s96r; OXS84 1104 
21 4, -.All DY~84 110!> 
21 44 1 • 1f,lt)7 DlSA4 1106 
21 ,. .. -.1i;447 DXSA5 1107 n 46 -.A6 0YSA5 1108 
21 47 .725',67 DZSAS 1109 
21 0 -1.2oi;r;e DXSA6 1110 
21 4q -.R6 DVS96 1111 
21 5n -.71j,27 OZ~A6 1112 
21 54 ,.,., STROKE 1113 
21 5i; ,.q9 RL 
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16 34 un.o W,M 10!>3 
16 Jr; 1',0 IXX l()f4 
16 '" ,,.n IVY 105~ ,., 6en Ill 10!>6 

11111 rx, JOS7 
I 39 IYZ 10~8 
16 4n IXY 1059 
16 41 DEL TA XCG 1060 
16 4, nELTA YCG 1061 
16 4, DEL TA ZCG 1062 
16 44 -•6 CMO 1063 
16 4" -.n2, LP 1064 
16 41, - ,, 03 CNR 1065 
16 47 6• S•L 1066 
16 411' ,9 C,RAR•T 1067 
\6 4q ,.,1, B•D 1068 
16 5" n. n,-BD, 1.-s, 1069 
16 51 ,,.1 9 SPINF 10"10 
16 51 ,1qi;. K SPINF' 10 n 
\6 5, ,074'l OXCP 1C"12 
16 54 ,,. DYCP 1073· 
16 ,.,, ,09 OZCP 1074 
16 5A 1. FOL, 1075 
16 '" n. CF~ 1076 
16 6n n. OXCG,HD 1077 
16 61 n. DXCG,HO 1078 
16 6' -l,66'l DlCG,Ht) 1079 
21 n -16,5 DX((,P 1080 
21 1 n. DYCGP 1081 n , -9,n DlCGP 1082 
21 2t n. PSI A/C 1083 
21 21. .2qr,s THEl A A/C 1084 
21 23 o. PHI A/C 108!> 
21 24 o. PSI C/S 1086 

,t) 25 -•1965 THETA C/S 1087 
26 o. PHI C/S lOb8 
2'7 10.i; DXAS-CG 1089 

21 2A -1.11 DYAS-CG 1090 
21 n -1 .oo nus-er, 1091 
21 3C\ -2.7961 lSRR01 1092 
'-1 31 -1 ,2i;n ZSRRO'- 1093 
21 3? -·'""' ZSRROl 1094 
21 , .. -.1\'iQf','l DXSRl 1095 
21 34 ,86 DYS81 1096 
21 3ir, 1. 16tn7 OZSAl 1097' 
21 3,, -· 75447 DXSB2 1098 
21 37 .86 OYS82 1099 
21 3A .1n~61 DZS82 1100 
21 3q -1.zoi;i;A DXSB3 1101 
21 40 ,86 DYS93 1102 
21 41 -.7'>'27 D1.SB3 1103 
21 .. ., _,,,596t; DXSB4 ,~04 
21 41\ -,All OY~84 110!> 
21 44 1.·u,101 DlSR4 1106 
21 "" -.75447 DXSA5 1107 
21 "" -.A6 DYSR 'i 1108 
21 47 • 725iij67 DZSRS 1109 
21 4f' -1.20">58 0XSR6 1110 
21 4q -.A6 OYSA6 1111 
21 5n -.1i;,21 DZ~A6 1112 
21 54 ?.• R3 STROKE 1113 
21 5,; ,.q9 RL 
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21 ~6 .n1 BF llU 
21 61 t().Oi, XAROl i 116 
21 6' 1.q9 YAROl 1111 
21 ,, .11 ZAROl 1118 
21 64 10.0, XAR02 1119 
21 ,., • 21 YAR02 1120 
21 '" • 11 1AR02 1121 
-1 1122 

1 J8 -5n.o Zf . 1121 
4 91 n. THETA 1124 
4 61 11. AIRSPfFD 112!1 

H 16 e22H BVR 1126 
?!, lR .24760 B~R 1121 
2~ 2Q 1.1 1)0 1128 
2, 1" 111,-.1. TnnOR 11241 
2,, 1, 1a;11. TOl'\nNF 11 :IO 
-1 l i3 l 

4 4 w,.n TMAX 1132 
2~ 16 o. 8VR 1133 

2, 1111 n. BSR 11.34 

25 tn n. TOOOR 113, 

13 1n ., TIME FRO~ SWITCH TO PILOT RELe 1136 
13 , • !,i,7 T'>,SUST 11'37 

13 2, .4'\0 TO,CAT 1138 

13 31 • !> R2 Tt>,RC 1139 
1, 7q • ., '\2 TO,RM 1140 
13 12111 .i,,1 TO,YAW 1141 

-1 1142 

l ? l 1 l 4 1 S l 6 1 7 \ R 1 q 110 1143 
STOP ll41t 

.. 
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1:,51 OeO 135A -Oel>b2 900 13~9 

12P 

-3. 'j~q qq9 
11,0'\"iUOO 
,. • e ir; o,,,,·'l 



1360 -9.154fi999 1161 !>e :UH99 1361 
"· 0 

1363 -o.o41JUO 
llt,4 •le4f>2000 1365 le0l'9000 lJ~b -~. ~o .. ooo l3t.,l o.o 

) 13611 •Oe067640 1369 -1. 64399', 1170 6eWlOOO 1371 -4.8f19q99 

1312 o.o UH 0.00,000 1 H" -1. ~.c,1000 1375 9e 7H•OOO 

1376 l5e440UOO 1371 \leO 1378 •O• OHZJCI 1379 !. ?C.QOOO 
1380 -1.•n1000 1381 -l.06t>9',9 11a2 o.o l3o) o.o·H,210 

138" -ll.980000 l38, ~i. 079987 13dt. •40.l.t9990 U67 o.o 
138!3 -0.1%900 1389 -l ... 81\lOO lh0 ~.11 j'ic;9 13'11 ... 1,1000 
1392 o.o U'Jl -O.t,2"1700 13~4 3. OlltVOO 139!, •4• 6b4000 
1396 2. 218000 ll9l u.o l3C.8 •Oe lll NO 13c;c:, Oe'-215100 
HOO -0.68CH100 1401 o.2ss100 1402 o.o 1403 -O.549O00 

140.\ 0.014,10 1405 le 8~3 H9 140!, -3. ~..:uoou 1407 o.o 
1408 Oe442'r00 1401 i 6. 72 999b 1410 •6• tU't'J~9 hU 12.28'>000 
l41l o.o 1413 •Ue048830 1414 1., .... uoo 1415 -4. 816999 
1416 :-.296000 hl7 o. 0 141 A 0.44:HOO 1419 -3.1113999 

1420 6ellltOOO 1421 -3.50?000 14n o.o 1423 •O• 2,;HOO 

1424 -0.061910 142) 0 ;, 20',.ZOO 14.! b o.1u~ooo 1427 o.o 
1421) o.111qoo l ,.z ·1 -1.719999 1430 3. ti-41._99 l'tH -2.o~.~999 
1432 o.o 1't3) -o. 091t)20 14)4 •O• l.b 'lts OU l4J5 le3l6ciq9 
14H -o.754300 1431 o.o 1430 o., i;-1ouoo 1't39 -1.snnoo 
1440 0.,110500 lHl 0.1 ~3500 1442 o.o 140 Oe 11 l'tOO 

l4'tlt 4elle <i99 1445 •4le 6.i99'iC/ 14,.e, 106. !li99~1 l't47 o.o 
1448 •Oelt7'i80U hH •2e l2N99 14)(.1 28. 4J99b7 H!il •6l.T111?86 
1452 o.o 145) "· 672500 1 .. !,4 ~. •1;;,000 1455 -4. 52 "qc,9 

1456 0.109000 14!,1 -0.137900 1458 s;. 1§14 9 '19 l't59 •t q• 07QQA7 

1460 11t.809'-Q9 ht.I •OeCl1~51tO l4t2 -o. 2':.;rno 146) Oe0M50t-
146.\ 9. 084000 l46S Oe93tUOO 

n 0 B 70 \JRrLA~l tUHVE FIT COEF. FOP BUHi MING FANS 
1466 1.000000 1467 -1.000000 l4l>8 o. f) l4c,9 o.o 
1410 o.o 1471 o.o 1472 -2. 83C,999 1473 _ 2.111~~~99 

14 74 o.o 141!; o.o 1476 o.c; .. ~uuo 1411 •Oe lM900 
147& • t• 34b000 141'i o.o l4B0 o.o l4t!l o.o 
148? -3.115~Q9 14!! .i 7. 460999 14 (\4 o.o 1485 o.o 
l4!'6 -O.OOlti~l 1407 -o. Hl 500 14 ;, 0.1,2uou l4ti'I -o.on6qo 
J4 1m o.o 1491 Oe02ll90 14'/l -l. 24! l 'W'i._ l11t9J 12. 5401)00 
1494 -11.009999 l49j o.o 1496 •O• Oi,~c,a,0 14',7 5. -,1 7999 
14q S - 3<>. 00 q95 1"99 ?4.10 9985 1~00 o.o 1501 Oe00?99l 
1502 Oe 130u00 lSOJ o. 0455fl0 1504 •O• Ol&Cl.0 1~05 o.o 
1506 o.1aoooo 1501 -0. 45,;ooo l!; oe Oe ''-t>;;;OU 1509 o.o 
1510 c.o l'Hl o. 0 1512 Oe 2J<t7u" 1!,13 Oe f!Al 200 

1514 o.o l!;l !i o.o 1~16 o. o,uoo 1517 0.1,uoo 

1518 -0.06b100 151'1 -o. 132700 1520 o.o 1521 -0.04~600 

1521. -0.072(100 1521 -0.1 33600 15Zlt •O• l(lfs.t. 00 1525 o.o 
1526 -o.o H27 o. 12lb00 l!> 28 o.o 1529 -o. l 30700 
1530 o.o lHl u.a12soo 15~2 o. °3't~ l uo 1531 6. 250oo, 

1514 -o.oo!lnu 1535 -<J.017 600 1~ 36 O. °?'t',lUO 
23 71 23 73 ~Fl00,~~NG,PFNG2 A~E fAij POWrR LUkVtflT tOfFe 

1537 o.o 1533 u.o 1539 o.o 
21 76 23 77 ENGIN~ ~PM 6N D THRUST lTERATI~~ lOLE~ANCE 

154?. 100.000000 1543 -1.000000 
23 78 2'3 6J KXNF1,KXNF2, KXNF3 ARf NOSF. FAN AAl"l FORCE COl:F 

l 544 1.()90000 l 'Ht; -l • 719000 b '-6 OefCJ <i lOO 
13 82 23 8~ KNNF1,~N NF2.KNNF3 A~E NOSf FAN riui.M. FOtttE COt;F 

1548 -1.1~3Ci99 15,.9 1.4(,6999 15 50 -o. 1c:uaoo 
2) BS 23 90 EdV,E6S,t ~B ,E~,El, ET ~RE T~I" TOLlRANttS 

1551 0.010000 l 552 0.010000 l S!,3 o.o,JOO O l ~S~ OeMI 745 
155'> 0.001745 l •; r; ~ !)0.0COOOO 

2't 39 24 4 i CLAT,CLDl,t~OT,CDCl2T,AK•NF,TJ,CY~A 
1',qf, ~.OHOOO 1~9 7 le318000 15<..0 o. OL !ivOU 1599 o.1r,oooo 
1600 1. 00001)0 16.1 l o.o 1602 -O.OH~uO 

24 46 14 S2 CVOR,PfYPv,cos~,PFY~NF,CYn,CL O. A~ INt 
1h03 o.unoo 1604 -H. H 9 < ea l6 0S 317. oouooo 1606 •file 327()08 

lt.07 Oet12500U lb0'1 3. '•'•0000 1(, 9 o. '- i. ,ooo 
24 53 "" S9 PNPU,P~PV,tLP.CLkeCLC A, tlOR,?LPV 

lt. 1 a 1.000000 1611 10, 00lllJOC 16 17. o.,.vooll 1611 o.1~000 0 

lflH o.oso4ou lb l > 0.01000 l b l<i -134. Ov ouo" 
u, 



24 60 24 b6 PLPP•F,CMU,CHO,P~PU,PCMSQS,CNnK,~NRYAW 
1617 -6-.'5 • l)Qq ~ 51 Uld -o • .35b000 1619 -6• QOOCIOO lo20 134.000000 
11- ?l 35.500000 1622 -o. 0&9 00 1623 -o. ,,uooo ' 

lit 67 24 7J CNP,PYAWV,C OSX,PYW?MF,PY~WX N,CHAuUT,CMQOOT 
1624 -o. 020000 lb25 "7,000000 1626 56 c. <\Juooo lbll -6 1.5,,,qqq51 
16211 -it.379999 162~ -2. l9t000 1630 o. 0 

24 '" 2't 80 CLU~OT,CNUOuT,CLPOnT,CLRnuT,CNPOuT,CNROuT,CLAO~ 
16'1 o.o 1632 o.o 16H o.o 1634 0, 0 
1635 o.o 163b o.u 1637 le l'tthJOO 

2it IJ 1 24 81 C. YB DOT 
1638 o.o 

24 96 24 96 UTS 
l65J 1.000000 

25 10 25 12 TO~Ok,TOOOL,TOUONF 
lft61e '56'?,000000 1 b65 S567.ooouoo lt>66 1577. 0\10000 

2, 16 25 24 BV R,PVL,~Sk,HSL,OAR,DAL,DR.OfllAH,DlLTAE 
ltH -O,OH!-00 1671 -o. 037500 1672 Oe6t3600 1613 Oe623ROO 
1674 o.o 1615 o.o 1676 o.o 1677 o. ~49000 
161-1 o.o 

25 l9 25 29 NOSE FAN auCKET POSIT ION 
16P3 1.000000 

26 0 26 35 Al~PLANE ~tUH,,WEIGHT,l~ERTIA 
lb84 260. ooooou loSS i9, 8299e7 16'16 q, 400000 h87 . 52. ff~QqM 
H1~q 2.111qqc; h81 O,t131900 1690 42. ~""~~l lti«il 5. 7.0()000 
1(,Q2 a;.010000 1693 7,J70000 l691t 15. ~999c;c; 1695 14,020000 
16~6 1.a;3or,99 1691 o.101tooo 1698 4252. 001)000 1(-«;9 15140.onoooo 
1700 17410.000000 l 701 C,1 '-• 00v000 1702 o.o 1701 10. 10.qqcn 
17u't is.000000 110; 1. 000000 1706 o.o 1707 o.o 
170'3 o.o 170) v,o 1710 o.o 1711 1.000000 
1712 o.o 17U o.o 1714 o.o 1715 9200, 001)000 
1'116 o.o 1711 o.o 1718 o. 0 1719 1-;.000000 

26 )t, 26 38 iHORT OF A/P DYN,,A/P DIR,COS - ,A/P EA~TH RATES 
1720 1.0000"0 17ll 1. 1>00000 1722 1, OIJOOOO 

?o 39 2h 39 A/P MANEUVER CONTROL 
1"173 1.ooooou 

26 40 26 •· 41 1i, HI L-UHlR I M,01-iCOMMA'°'D• 11TH, TL>tl AY 
1724 o.o 1725 o.o 1726 ?.O.OJOOOO 1727 o.o 

26 44 26 4~ Al ll:fll1N-OAC.UllllANO, iJr A, TO HAY 
l7l8 o.o 1729 2s.oooooo 1730 o.n 

lb 47 26 50 ill~1u,NOSC ft.N-TOOC;TOOONF,TOOOl,.Ur4,TOOONCDH 
1731 o.o 173.? o.o 1733 o.o 173♦ o.o 

2f) 51 26 54 WlNG,NUSt FAN-1/TF,TDELF,l/TNf,TDtLNf 
17H o.e15ooo 1116 0.200000 1737 J • C-uOOOO l73tl 0.200000 

20 55 2t 59 JVLCU:-t, ~VTR IM , 8VRCOl1, 1/TBV, TOF.LAY0V 
1739 o.o l 741) o.o 1741 o.o 1742 2?.000000 
1743 o.o 

2c:, 60 2t- 64 ~Sl~l~,USRCOH.1/TBS,TOfLAYBS,BSL~OH 
174'• o.o 174; o.o 1746 27.,0iJ0U00 1747 o.o 
11"8 o.o 

26 65 26 t>B D8Tl .lH,CJSCOM,l/T8,TOHAY8 
1149 o.o 17~0 o. O l7Sl lo. OO0CI0O 1752 o.o 

? ti 0 2 fl 44 UPP l;: !l PR[DICTO~-CO~R t CTOR 1:~Rn< uour-.us 
17 P.9 0,040000 1190 0.100000 lHl o. 0'901>00 1792 0,050000 
171) 0,0SOOOIJ 1794 O,U50000 1795 I u. 000000 17q6 tO.O'lOOOO 
1797 10.ooooou l 7<J IJ 0.020 000 1H9 o. ~oouo U l 00 o.o;,0000 
11101 0.020000 1802 o.oioooo 180? o. °'ouoo 1804 0.010000 
lPOS 0.010000 1 00'> O, lOOUOO 1h07 0.100000 1808 0.100000 
180-1 10.oc oooll 1610 1 o. 000000 1811 l Oe OJO<>OO 1812 0.,00000 
1P1. l 0,1000 01) ltil4 0,10l.J00 j l t3 15 10. Ovu0lJ0 1816 10.000000 
lbl7 l n, 000000 181i o. 0400 ' 10 181') o.luUOOO 1620 0,040000 
lA21 0.030C OJ l 02.? o. 0300 ,('I 1823 0, nJOl.)00 l82't 10.onoooo 
1h25 Io. ooooov 1 o2 e. 1 o. ooooc,o 1827 0, 0di0U0 '1&28 0.02 0000 
1U29 n,0 200 00 l dl II o.ozooc.io 1831 o. 0.! l,I) 1)0 lbJ2 0, 07.tlOOO 
l~H o.o:, 0001J 

?? 0 2q 44 LOWER l'~t: DIC TCI R-COHHt TOR EPPO< bOUl~OS 
1834 0.003000 ] 835 0,003000 lc:lJ6 0,0vJOOO 1037 0.00,000 
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183! Oe\103000 un 0.003000 lb40 ,.oooouo 18.,l IJeOOt>OOO 
18'92 ,.000000 11J"1 0.001000 U,4 .. Oe OiJtOuO 181t5 o.nn1000 
U46 0.001000 l81t 1 0.001000 le48 o.0u1ouo 1849 0.001000 
181\0 0.001000 1851 0.010000 1852 o.o,uooo U53 0.010000 
l8Slt s.000000 ld55 s.000000 ltt!-6 s.ruuu1>0 1857 0.010000 
11!~11 0.010000 UH 0.010000 lRt.O 5e OUu\JUO • 1861 ,.000000 
1862 as.000000 U&J 0.001000 lM4 Oe 0,aUOll 1865 0.001000 
1866 0.001;000 Uo1 0.030000 l8c8 o. 0.JJ500 1869 · ~.000000 
uno s.000000 1871 !>. 000000 -1872 Oe OUlOOu 1871 0.00,000 
lkllt 0.001000 1875 0.001000 11:76 o.0v1000 1877 0.001000 
1818 0.010000 

RUD " 



J 

INPUT ro THE R•MATRIX 

l 3R 
,. 3 
4 ,. 

4 5 
4 63 

ll 3 
U 11 
13 21 
14 0 
14 l 
U 2 
14 3 
l't ,. 
lit s 
14 6 
14 7 
14 8 
14 9 
14 10 
H 11 
lit 12 
lit 13 
14 14 
l't lS 
1't 16 
U 17 
14 18 
14 19 
14 ?.O 
14 21 
14 22 
14 23 
14 24 
lit 2 5 
14 26 
14 27 
1" 28 
14 29 
lit 30 
14 31 
l'• 32 
14 33 
1't 34 
14 3'> 
14 36 
\It 37 
14 38 
lit 39 
14 40 
14 41 
13 75 
U 71 
fqlM CUN 

R3 
1113 
l fllt 
1is 
243 
1132 
842 
c1'i2 
976 
977 
978 
979 
980 
981 
902 
983 
984 
985 
986 
9137 
98b 
98C, 
990 
qq 1 
9'12 
9~3 
9q4 
995 
9c;E, 
997 
998 
9')'? 

1000 
1001 
100, 
1OO~ 
lOOte 
1005 
1006 
1007 
ltJOfo 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
904 
qo,i 

o.o 
0.002000 
1.000000 

-o. 010000 
1 C2 o. CI00O00 

o. J 2!>000 
o. 07'>uoo 
o.o 
1. 7999~9 

-2. 91 q9c;y 
o.o 
o.o 
J.1 799c;9 
1. 58i'-'1,'; 

l.030000 
lll. 000000 

1000. 000000 
o. 0849c.8 

-o.153270 
OeOIJ214t, 

-l.412 1WO 
Oe6J3100 
1. 000000 
o. 33~0(i0 
o.121oc·o 
1.ooooc,o 
Oe 0l00CJ0 
,.o 
o. 00~070 
u.110000 

- 1. 2099<;9 
•lle6:i6000 
-0.834000 
-o. 5000Ci0 
-o. 666 01.'0 

le4l5000 
-a. sooooo 

o. (,66000 
1.4150\iu 

-1. 2099c;9 
o. 666000 

-o. 834000 
o. 050001) 
fteOOOOOO 
Oe69000v 
'te5800UO 

-d. f\20000 
-1. 962 ouu 

1. 90\ 99C) 
z. (l1t0000 

16 :h OOOOuO 
lb le .)00000 

CONV[ACE~CE AFTLK 4 CYCLES 

T H•E .. 

ZE A/P 
OT 
TMAX 
DT,fRl~T 
Al~SPEEO A/P 
TOR 
1O,0P 
TOC 
w~ ICtlT ,FLAT C (kC. C'tuTH uP'2.i.2. 
X APEX OF BRIDLE 
Y APEX 0~ '3R(OLE 
l APEX OF ~RIOLE 
RllN£S-FLAT CIRCULAR tLUlh DC 
RSC-FLAl CIRCULAM CLUTtl DC. 
~IN-FLAT CIRCULAR Cl~TH Ot 
RLO,RUNS 1,2 
I( 

61 
d2 
03 
Cl ,FLAT CIRCULAR CLOlh 
C, ,FLAT CIRCULAR ClUTh 
SCOI 
Kl,CLOTH PARACHUTE 
K2,CLOTH PARACHUTE 
~3,CLOTH PARACHUTE 
Ct,CLUTH PARACHUTfe ALT#SL 
OTGUN 
uo 
fll ,RUN~ 1,2 
OXl 
OVl 
ull 
OX2 
ovz 
ozz 
DX3 
DV3 
OB 
OX4 
DY~ 
014 
EHROC 
NUNES 
SCTA,FLAT CJPC,. CLOnt,ALTelSl 
SCJl,2,Fl.AT CJRC:e C:LCTli,ALTetlSL 
SCTA3,FLAT CIRCe ClOTH,ALTelSL 
SCNA-FlAt CIHULAR CLUTlhSCTUl 
SCtM?.-HAT CII-ICULAR \.LUTli,SCTU7 
~CNA3•FLAT CIRCULAR LLUTH,SCTlll 
FOCI 
fl.lCZ 
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.-
ti Mt HIS lORY 

BEGINNING OF tOM8JNt0 SEAT-MAN TRAJECTOAYe 

o.o 
10.un t.1300 1. 2tl14 o.o ,>.!>il18 o.o 

-0.0000 101q.9·11n -u.OS57 -0.0001 Ue'illb n.ison 

o.o 2. IS~~ o.o •lt.8e9052 )0.0008 o.o 

o.o n. \l o.o o.o . 27.00(,6 1. 1300 

-1.is120 213.0708 

0.0120 
22.6672 1.uoo 1.2822 Oe OOOJ Oe4Ub9 0.0001 

0.2103 lOl~eCJltlS u. 608f, -0.0012 3el006 0.4712 

-0.0001 2e5H9 o.o •1'18e 905R 49.c,949 o.o 

o.o o.o o.o 0.0102 ,1.0002 ,. 1299 

-7.5714 ~8.0702 

o.ouo 
12eR644 1.1100 le2910 o. 0001 u.4319 0.0013 

,. 7192 101c;.1t,02 2. ?-568 -0.0043 ISe llJ8 o.11u 

-O.'lOOl 2.5829 o.o •lblte~Ol2 49e'i170l o.o 

o.o o.o o.o o.,nz 21.0025 leUQI> 

-7.15638 2e.uo46 

0.0310 
42.0HS t.1300 1. 31 ll o. 0000 Uelt,O't "· 0045 

4.2061 1018.6~02 2.9084 -0.01{12 9el636 o. 12,, 

o.noo2 2• 5d3b o.o •l68e911tf\ ,.~.9530 o.o 

o.o o.o o.u 2. 508'> lo.c;915 ,. \28fll 

-J.5196 28e Olt 75 

Oe04\0 
52.2163 1.u00 1. 3743 -0.0004 u'e3l44 0.0111 

1. 1781 l017e5lb2 3.6579 -0.0202 1Ue l3U -o.osoq 

0.0008 ~.5tJ2l o.o -u,a. 9073 49e951-8 o.o 

o.o o.o o.o s. 51; 54 2C>e9600 1.12n 

-J.41178 28eOl09 

0.0510 
62e31j50 1.uo1 le4620 -o. 00\0 ".i,10 0.0221 

IOeBIJT 1ou. 1ot.i 4. 3'c84 -o.ol11t UelT9l •Oe 3l 7P 

OeOOlll 2. sa1to o.o -ue.9172 4t9. C)_'i03 o.o 

o.o o.o o.o s.q,.73 ,o.9J 03 1.ur.3 

•le4069 l7e9i30 

0.0610 
12. S.395 l • 1304 1.5024 -0.0020 o.21za o.on2 

11.~cn, l0l4e8l23 4e9522 -0.04 33 l&e'rlt~& •t>eS606 

o.oo'.!«. 2e5dl't u.o •l6B.qJoB 4-'f.~379 o.o 

o.o o.o "· u 
lle9284 ~6eti7b3 l.12,., 

-7.2947 27.8713 

0.0110 
112 .6 779 1. 1308 l • 13 62 -o. 0032 o. , .. 78 o.o,4ci 

11.oq10 1013.l ifll !>. 372 .. --o. 056'• l le 101,0 •OeRlAq 

o.,os2 2. 58't0 u.0 •lb8e?HO 49. 954,8 o.o 
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o.o o.o o.o Ue'ilnt 26.8040 1 • 11 CJ ft -, ... ,. lle JUI 

0.0110 
tz. 1981 leUl4 le~2~5 -o. 11047 o.c122 0.07-;,-. 
20.sa,u lOll.4180 Se S252 -o. 0763 J l • U2'1'» -l.0940 
o.oon 2e58U o.o -11,e. 'i975 49etl24 o.oooP 
o.o -2.3015 0e 1051 14. 7112 ,6.71l4 1. \ 16111 

•6e9lOS 2le6Z94 

0.0910 
102e90l9 1.1121 2.1483 -o.oou -u.vll3 Oe09117 

24. 1888 1009.7708 s.,.,,s -0.098'- llec.03~ -1. 3861 
0.0101 2e5115lt o.o •l6CJe 5136 ,u ... z10 o.oooe 
o.o -2.3015 Uel054 14.4422 ,b.tiOl't le ll ~1 

-,.nso 27.4682 

OelOlO 
112.9861 1.1335 2.4085 -0.0011 •OeU9bS o.121to 

1le9621 1001. 842 5 le44-\3 -0.01RO 12. ~210 -t.690q 
0.0122 2.,ou o.o •170.5541 'tle, 576 o.ooo~ 
o.o -z. 3015 0el056 .I J. 4801 4'6elt 701 1. 109'! 

•6elJOl5 27.2199 

0.1110 
123.0403 le U5l 2. 7063 -0.0086· -0.1673 o. l 51! 

Uel"36 l005e4897 . , •• u11 -0.1121 1.le4 726 -1.QJt,,7 
0.0139 2e66lt1 o.o •l 71. 75•2 3 7.~655 o.ooM 
o.o -2. 301 IJ 0el062 12.21n 2t..:U54 lel061t 

-,.2010 27.0603 

o. \llO 
Ule0R51 lel37Z ie044l -o. 0101 -o.a:562 o.1eoc, 

35eR&87 1003. U26 1.1024 -0.1611 1'te!3o3 -?.. 30':-t-

( 
o.,u,s 2. 7036 o.o -n2.9a CJ3 29ei521 0.0008 
o.o •le3:>U 0.1014 u. Jf,t,ij ,beU40 le lO'H 

-s.11111, 26e8081 

0.1 no 
10.09·15 lel400 3e4247 -0 • . 0112 - 0.3J90 ~.21 '31 
•o• 3229 1001. l.?82 ... n21 -0.2261 l4et.J79 -2.Mlfll 
. o.Ol'f5 2e96lt6 o.o •174e l19R dec,759 o.oon~ 

o.o- -2. 3015 0.1091 11.1162 25e'127C> 1.1001 
-5.4874 26. 5248 

n.11t10 
1'3.0CWft le143S le1433 •OeOl l4 -o.~447 o.,1ton 

. 42.6389 '""· 308 8 !)e 1017 -o.un !:teV2 l S -1..1qo5 
o.021tt 3.2802 o.o •I 75e1406 l le5'-33 o.000tt 
o.o •2elOU u.1uo l l.03lt9 2 ,. 70l!» 1. 09111 

•SeOIJ91 26~ 1.186 

o.u10 
163.0622 lel474 4.1.113 -o. 0450 •Oe0tl't8 0.2360 

44e20l5 996.5ZU llell70 0.01,1 t..~64~ -2.6?77 
o.osn left 1b4 o.u •175e9766 Oe4319 o.oooA 
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-o.on2s -12.)6'{0 o. 5t,!i 7 4'3. S352 0.1• 788 -0.0121 
- , .• ,n26 -13.51(1!> o. 271 l •43.17t-9 Oe!-075 -0.004t:-

'le07~7 

o.tno 
-3.6~40 -O.Ol6 6 -1.6759 0.4440 •Oell130 -1. 11t,1 

o. 5 '~2 •Oe 1Jl9 d -o. l?,9 1 -o .. 0542 -3.3779 -0.2467 

'l.OlJ. 9 0.0113 •O• ~1t tlb -0.0454 0.101 -0.40 '.H, 

-0.1026 -12.s 3o r; Oet>79't lt6.3512 o.~010 -0. 0141) 

•lelJl9 -l't.0916 o. 3177 ••lt'5. 9198 o.~1s2 -o. 0041 

lelU? 

Uel420 
-4.01.6} -0.0114 -2.0595 0.1,5 es -0.0110 -1.Q~Q, 

OeCS 'H3 -o. o:; 97 -o.121z -o. 0331 - 0. on~ 0.00!1 

7e8Bl o. '1 \){1 ) -o. c.,.:,, 2s -o .. 0-~~1 o~ 1 1,4 0 -0.40-,n 

•OeOOll -10.a ~n o. "136 7 It 1. 86 0() o.5 oos -o~ Ollt-

•le04Qd -1,.5 :. 5~ o. 3't 21t -47 • .:.463 0.5371 -o. ooon 
l e03111 
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0.1520 
-4.0161 -O.l.!56 - 1.c;u2 Oe4f-.4l -u.02oa -2.2332 ·o. h 1'11 -o. 0;97 -u. ld2 -O.OR'H -8.t>63~ o.oot4 
11. i,~39 o.olJ5 3 "· 5565 -O.OfibB Oel450 -0.4101 
-O.OJlq -be2b98 o. 7,79 ~o. 6984 Oe!11JSO -0.0012 
-o.cn39 -'i,.9076 o. 3314 -50. 3'i R'> Ce51t55 0.0043 

0.Q534 
ROD R 

INPUT TC . HIE _ R·MATRIX 

21 31 l30ti -l..586ll:O lS.lR02 NO MIDCLE flLN.KS 21 36 1313 -1. 200000 UXSU2 NO HIDOLE SLOU ?1 38 1315 -il. 755000 D~Su2 NO ~JDDLF nLor.r. 
21 45 1322 -1. 2000CO DXSB5 NO MIOOLF BLOCK 
21 47 1324 -J. 1ssoov DZS85 NO MIDDLE BLOC~ 
RF.STORF 

Q 4 13C l 30 
Stm« l:~r. FRO,.. RI 310D TO RC 75D 

3 4 140 4 92 
nu:1r-.c: FRO~ IU 320a TO Rl 272a 

3 4 143 4 67 
STO.,lNG FRO~ Rl: 323u TU ~t 2470 

' 4 146 0 :n 
STORING fROH ,U 326n TO ~, Oa 

TI "'E H 



JIHE HISIIJRY 

BEGlkNl~G OF t0H81NEO StAT-MAN TkAJECTORYe 

o.o 
-o.sn1 o.'1 -o. 3620 o.o o.o -0.3620 o.o o.o "· 0000 o.o Oe20b7 o.ooi1 
o.9639 o.o o.o o.o o.c.i o.o o.o o.o o.o o.o o.o o.o o.o u.o o.o o.o u.o o.o o.o 
0.0120 

•OeS7M OeOIJOO -o. 3!l30 0.0002 0.0000 -0.3644 
0.00011 -O.OJOl -o.01e1 -o. 000~ o.1-;;975 -0.000 ~ 
3e2)20 Oe00l3 -o. 0611 -o. 0001 u.0028 -0.009'-
o. )00\ -0.1101 -u.0004 0.21n OeU060 0.0000 

-o.oo<u. -o. 1719 -0.0004 -0.2112 Oe0061 0.0000 
0.00:.5 

,,.ono 
-o.5903 -0.0000 -0.4508 0.0020 0.0001 -o. 3734 
Oe~l41 -0.0001 -0.01'1:U -0.001q 3e2296 -o.oo~o 

ll.02S9 O.,J :)b O -0.208', -0.ooos 0.0101 -o. 026,, 
0.0001 -0. 7749 0.0001 2.1oq5 o.02a1 -o.ocioo -o.osn -o. TH4 0. '1006 -2.1033 u.02es -o.ooon 
Oe0Sh9 

o.on0 
•Oe6H2 -OeOJO.! •Oe5b44 0.0011 o.uoo1 -0.39,.,:1 
1).0122 •OeO•)ltl -0.1102 -0.0048 4e3008 -0.0224 

14.6229 o.01so -O. l 970 -0.0005 0.0220 -o.osn 
0.0000 -1.sao1 0.0050 5. 70fi9 Oe0o08 -o.oooJ 

-o.1'-10 •l e9364 Oe0043 -5.6A81 OelJ69!t -0.0001 
0el't65 

o.ouo 
-o. 7'70 -o.oooe -0.637'1 Oe0l96 o.uoco -0.4'3fl7 
o.02eq -o.OOJ4 · ·O• 19',10 -0.00fl6 ... (;316 -o. 04£1(\ 

13.90'33 Ue0l93 -o.ono -0.0015 o.036o -0.09'54 
-0.0001 -1.1sso Oe0l6b 10. 0273 0.1173 -o.ooo r-
•Oe256b -3.2~65 0.01n -c; .. 9Q13 0.1193 -0.0004 

Oe2S57 

o-os10 
•0e8bll5 -o.o:n 1 -0.6749 Oe(\401 -0.0001 -0.50 . (, 
0.053?. -o.vJ;~ -o. 1713 -0.0120 ~.1 .. 21 - a. o r, 01 

13. l~bl OeCl .29 -0.0764 -0.0020 o.o.:.e9 -o. 130° 
-o.oocn -4• Hl c; o.OJ UCJ l '•• 05 ~f> Oelbl9 -0.00,1 
-o. 3 54ft -4eHT2 OeOC: U6 -14.00ll Oel.650 -o.oooa 

o.3'5'3o 

o.0~1n 
•l e05 5', •Oe0J'30 -CJ. 7 34', o.o&e3 -Go0005 -Ce 5fl(U, 
o.od1,n -o.o•no •Oe 11, Ml -0 . 0\5} l.tl442 -0.\J r. .. 

lleOOH o.o;s s -0.1 3 27 -o.o 1a o.o , 11 -0., 1 f,!,O 
-o.ooos -5.~16<; 0.0734 l7e'1ft02 0 • .-.043 -o. 0022 

l.6, 



-0.4467 -5• 7•b!> o.o!>U -ll.%82 u.,oa9 - -0.0014 
Oe44 l f• 

0.0710 
-l.2895 -o. J04S •Oe&l44 0.10'34 -0.0010 -0.6927 
0.12n -0.0IJ88 -0.1317 -0.0181 lee>50S -0.15Q'i 

13.2055 o.o;h -o. ltjQ6 -0.0021 o. 0 732 •Oel9QO 

-o.000a -6. 634 7 0.122s 21.8414 Ue~4~b -0.00~4 

-0.539~ -6.9't83 o.oe31 -21.7442 u.~532 -o.oon 
o.5 366 

0.0~10 
-l.S&69 -0.0)63 -0.9392 o.1455 -0.0019 -0.8165 

o.168'> -O.OlOb -0.1220 -0.0?.10 3eb90Ci -0.204 l 

13.6072 o. 0797 -o.2zoc; -0.00:\2 o.<,a,z -O.2134 
-0.0011 -7. 7H5 Uelt166 25.8447 o. c'. tt98 -o.oos, 

· -0.6365 -tt. 11~ 2 o.122~ -25.7149 o.29sc, -0.0032 
Oe63?4 

OeOQlO 
-1. 8930 -0.01.)()0 -l~ll45 o.1q35 -o.ooi1 -n.«>60':\ 

0.2210 -u. 0132 -0.1453 -0.024ij l.~267 -O.06'11 
l4e0b49 o. 0794 -0.7634 -0.0010 u.0978 -0e26A:\ 

-0.0014 -fl.895 1+ 0.2531 29.9942 u.3341:1 -O. OOf-4 

-0.1194 -9.492 5 o. 1511 -2 c;. 8151 o.~1.12 -0. 0 :H, 
0.1331 

0.1020 
-2. 3211:1 -a. 024 3 -2.1537 0.2324 -O.U048 -l.14la; 

Ue2H5 -o.o :rn1 -1.0121 -0.0486 3.CJ429 ;.0. ooh~ 

l'te8013 u.0:.14 -l• 5056 -0.02% u.1134 -0. 3071 

-0.0013 -9.91~9 Oe29fJO 34. 7128 Oe3ti52 -0.0065 

-0.1:1609 -11.2159 o.1ss4 -34.3"173 0.4023 -0.0011 

0.8531 

0.1120 
-2. H04 -o.oSSP -'t.029Q o.2464 -ll.0066 -1.327q 

Oe356ij -0.0~41 -2.7024 -0.0960 2.3560 -0.11~4 

15.634'• lleOl)Ot, -4. OZ<J3 -0.0528 o.12is2 -o. '.\l+'.H 

-O.llOlJ -lO.H21J 0.3501 39.3847 o ... 245 -0.0065 

-O.'i812 -u.nso o. l 741 -38. 'i4q2 o.1to1 -0.0004 

o.q 111 

0.1220 
-3. 3073 -O.lOS7 -t>. 7501j o. 23 76 -0.0085 -1.53~~ 
0.4347 -0.1154 -5• 21t>O -0.1105 1.an -0.1527 

115.9366 -o.01.q2 - 5.4433 -0.0810 o.l't3<> -o. ~81 \ 

-0.0006 -1 o. ti :>3 3 Oe 4 llU 44.2735 0e'+532 -O.OOf.13 

-1.1112 - 1 s. 7146 o. 2151 -4?. 7154 0.4s2a 0.0017 

le09Al 

0.1310 
-l.87.70 -u. i-,7q -9 • 64 8 It Oe20b5 -0.0103 -1.1,n 
O.'H09 -o. 1 783 -7.l'Jl 13 -o.u,n -6.0lH -0.2037 

4.3127 -o. lu8', -~.:HU~ -o.11s1 Uel49l -o.Jq4" 

0.0001 -9. 5'.33'3 u. 4677 lt5. q951 <J.4351 -o.ooe, 
-1.1136 -17.1580 0.2019 -43. 74(1<} 0e46f:ti 0.0031. 

1.oqc,q 

0.1,.,0 
-4.:l004 -o. Z:.53 -Lie0275 0 ., 1510 -u.u121: -J.'>86q 

o.&oc;r; -'1. 2'.)4 0 -8. 748(> -o. 2cna -6.ulb3 o. 001 l 

1.051,1 -o. l 'lo 7 ··4.7911 -(1.,Q}~Cl o.HO!.i -o.391e 

o.01J07 -1.3':tUO 0e'+d37 4 7. 263£1 c.42; ' t -o.oon 
-1.0333 -17.t> <l l 2 0.3349 •"'-•4'+ AO 0~4(.,30 0el)OP1 

1.0P~ 
2(6 



o.1540 
-4.0004 •O• 3Z52 -15. 8818 o.0«1c;3 -l).C,149 -2. 2617 

0.1094 -o. 2J40 -&. 7486 . -0.2Q71J -o.ob17 0.0011 

lle5i54 -0.1Jl6 -4.0555 -0.10'-,; o.1515 -0.40\t, 

o.oou -3e4bbl 0.021 "'-• <clf!OC, UeltJ6 l 0.0021 

-0.94ZCt -17.0138 o.no1 -47.1263 o ... 729 0.0143 

o.9244 
PLOT 

l l z 2 2 0 u 0 0 0 <, 0 0 u 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 .Q u 0 0 0 0 

2 \ 0 

• e•s It cnNF I c 
0 t.C ,., 0 'ilOCII. 

I l 3 2 j 0 0 0 0 0 0 0 0 .u 0 0 0 0 

0 0 0 0 0 0 0 Cl 0 0 0 0 0 0 0 0 0 0 

'I 0 0 
I l " 2 4 0 0 0 0 0 0 0 0 u 0 0 0 0 

0 0 0 0 0 0 0 Ci 0 0 0 0 0 " 0 0 0 0 

I n 0 
I I 5 2 s C 0 0 0 0 0 0 0 u 0 0 0 0 

0 0 0 0 0 0 0 Cl 0 0 0 0 0 0 0 0 0 ·o 
2 0 0 
l l ~ 2 6 0 0 0 0 0 0 0 0 u 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

'I 0 0 
1 l 7 2 1 C 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 0 0 
I l 8 2 8 C 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 u Cl 0 0 0 0 0 u 0 0 0 0 

2 0 0 
l l 9 2 9 C 0 0 0 u 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 (J 0 0 0 0 0 Ii 0 0 0 0 

l 0 0 
I I 10 l. 10 0 0 0 0 0 0 0 0 0 0 0 0 0 

C'I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 0 0 
1 l 11 2 11 C 0 u 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 I) 0 0 0 0 0 0 0 u 0 0 0 0 

'I 0 0 
I 1 u 2 12 0 0 ,, u 0 0 0 0 I) 0 0 0 0 

0 n 0 0 0 0 0 (j 0 0 0 0 0 0 0 0 0 0 

1 0 0 
l l 13 2 13 0 0 C, 0 0 0 0 0 u 0 0 0 0 

0 0 0 I) 0 0 0 C, 0 0 0 0 0 0 0 0 0 0 

1 0 0 
1 1 14 l 14 0 0 " 0 0 0 0 0 u 0 0 0 0 

0 0 0 0 u 0 0 C 0 0 0 0 0 0 0 0 0 0 

1 C 0 
l l 15 ? 15 0 0 0 0 0 0 0 0 u 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 

2 0 0 
l 1 16 l lb 0 0 (I 0 0 0 0 0 " 0 0 0 0 

0 0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 
I l 17 2 11 C 0 0 0 0 () 0 0 u 0 0 0 0 

0 0 0 u u 0 0 I,) 0 0 0 0 0 u 0 0 n 0 

1 0 0 
I I 18 2 18 C 0 0 0 0 0 0 0 0 u 0 0 n 
n 0 0 0 0. 0 0 u 0 0 0 0 u 0 0 0 0 

1 0 0 
l 1 19 2 l " C 0 0 0 0 t, ·o 0 " " 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0 0 

- 1 0 0 
l l zo 2 ,u C 0 l, 0 0 0 0 0 u 0 0 0 n 

lG1 



0 n 0 0 0 0 0 0 0 0 0 0 0 u u 0 0 
2 0 0 
1 1 21 2 21 0 0 0 0 0 0 0 0 ~ 0 0 0 
0 0 0 0 0 J 0 0 0 0 0 0 0 u u 0 0 
2 0 0 
1 1 22 2 22 0 0 " 0 0 0 0 0 u 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0 
2 0 0 
l 1 23 2 13 0 0 0 0 0 6 0 0 u li u 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0 
2 0 0 
1 \ H 2 2.-. 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 u 0 0 0 0 0 0 0 o· u u (; 0 0 
2 0 0 
1 l l5 2 25 0 0 0 0 0 0 0 0 u 0 0 0 n 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
'J 0 0 
l 1 H 2 2b 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 I) 0 0 0 0 0 0 0 0 0 0 C, 0 0 n 
2 0 0 
l l 27 2 27 0 0 0 0 0 0 0 0 "' 0 0 0 0 
0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 C 0 
l l 29 2 2 tJ 0 0 0 0 0 iJ 0 0 u 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 () 0 0 u 0 0 0 0 
2 n 0 
1 1 29 2 zq 0 0 0 0 0 () 0 0 0 u 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 u 0 0 0 0 
2 0 I) 

1 1 JO 2 ':l(J C 0 0 0 0 6 0 0 I) 0 0 0 - 0 
0 0 0 0 0 0 0 0 0 0 6 0 0 u 0 0 0 0 
2 0 0 
l l 31 2 31 0 0 C 0 0 0 0 0 0 0 0 0 n 
0 0 0 0 0 0 a li 0 0 0 0 0 0 0 0 0 0 
2 () 0 
Cl ') 0 0 c, 0 0 0 0 0 6 0 0 "' 0 0 0 0 
0 0 0 0 0 0 0 c., 0 0 0 0 0 0 0 0 0 0 
0 0 0 

OUTPUT READ fi. REAU R TRIM VTOREAO R Tl ME H PL"ll 
Tl~E HISTORY OUT?UT SlJbSCRIPT5 AND SCALE FACTCRS 

1 -t 2 0 \ 7 q 0 0 

FI r, LU. CONTROL FA I LURc 
SEAT ANUIJR MAN DJW~R\NGE ClST 

FIG LAT• CCNTKOL FAI LlJRt:. 
SOT AND/ ~R MAN LAT~R ~L atsT. 

FIG LAT• CON Jl<Ul F-AILURc 
SEAT AN0/0~ MAN ALTITJDE 

FIG L4T. C.ONTROL FAILURE 
SEAT A~OIOR ~A~ CLIM~ RA TE 

FIG L .\ T • t flN T K LL F A I L U Pr. 
PAMACHIITE IJUW R~Nvt 01ST I\NCL 

FIG l H. CONHOL Fi\ I LURL 
PA~ALHUTE L~TL~AL DiSrA~Ct 

I' Ii, Lh T • t ClNrnOL Ft.I LUMl 
P A It AC ~U Tl: A I. T I Tl Ilk 

FIG LAT• cnNrROL F-A l LIJHI 
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PA~AtHUTE TOTAl AIMSPfEO 

FI r. LATe CONTHUL FAILURL 
SEAT ANn/OR HAN TOTAL Al~~Pf CD 

4 1 182 le il000v0 TIME l 
tlME eSEC 

l 1 51 1.000000 XESM 2 
DOWNltANGE DIST,FT. 

1 • 53 1.ooouoo VESH 3 
LATERAL OIST,FT. 

I 9 5'• -1• OOOOCIO ALT SM " AL t ITUOE ,FT• 
0 9 9 -1. aooouo HOOT SM 5 

HOr.T SM,Ff/SEC 
l 27 72 1,000000 XERC 6 

JCE RC eFT 
l 11t n le i>OOOOO YERC 7 

YERCefT 
l 29 74 -1. 000000 ALT, RC 8 

ALT I TUDF l(t,fT 
20 "' 1254 1. 000000 UA RC -a 
UA ctt.FT/SEC 

" u 192 lellOOOuO UA SM 10 
UA SM,FT/SEC 



J ,fPIJT Tu THt k-MATRIX 

B l 831 o. 250000 OHTA TR 
13 .. 1\33 o. !> 74 ooo CAR 
13 5 13 34 'J. 0 C6R 
l3 b ev; -o. 820llu0 CGR 
13 1 ,n, -,lo 4tl00UU OE.Ll XCCA 
l'l 8 tlH 

"· 0 
UHTA YCGR 

13 c; 838 1.-L10000 Dtl.lA lCGR 

\3 11 840 J. 0 kOC/GUN ,DRAr. CHUTf 
13 12 li4 J J.21)00(.10 DLLTA PO 
B ll '34 2 51). lO00CC, TOPD 
13 14 q4 3 ··l• oooouo CAPO 
13 15 84'• ,J. 0 CBPII 
13 lb il4';, ;J. () C (,PL 
n 17 b'• l! -1.l'J00lill OHTA XCGPO 
1 3 1'1 I\'• 1 J. 3.?0000 Dl:L H. YC.GPO 
13 l? d4 i: -l.9i000U Dtl TA lCGPO 
B 27 n., t, -l.040u00 LH: LH XCGC 
13 2~ 857 o.u DELTA YCGC. 
u 2C. ac; P -IJ. 7500\,(J DU.TA ZC.GC 
n :n !H,O l. 0 RCJC/GUNtR~COV CHUTF 
13 32 f161 J. 300COO 01 ,KC. 

13 3't 13':>~ "· 940000 CA, RC 
H 3i; 8f.4 -IJ• )4 l0C.U Cl\,RC 
1'3 3 6 865 J. 0 CG,RC 
u 31 ~6(, -l.2700vU DX, C C,C 
H "HI fH, 7 -o. 01 .iouo DY, C (j(. 

D 34 86t -!.230000 DZ• CGC 
lJ .. ,, rH~) !>U,ltJe ,J JiH ,Q FRl 
13 47 '3 7b J.07.~UL' 'j Tl 
n '• II d77 ;ouo. J0U0C0 FR2 
lJ 49 qJ I} Je 25U0l,v T2 
n 50 P. 7 C, ,,. 0 FR 3 
13 51 800 J. 0 T3 
13 5l 881 o. 0 FR4 
13 •n t3 d I. o. 0 Tit ·~ c;,. 81\ l u. 0 FR5 
13 i; i; i!R4 J.o TS 
n 5b 88~ ,.o FR6 
u '.i1 8 At- 'l.274000 f6 
u 70 8()'1 J. 0 Tl 
13 71 90() 3Cu. J OOOuO ff<Cl 
l .\ 77. r,o l o. 2500 )0 12 
D 73 902 3uJ,OOUuOO HC2 
u 74 903 ,J.n Tl 
n 7; ()04 2 o;,,. Juuouo fDC 1 
11 7', ~o~ IJ. 2 00000 Ti: 
n 11 qo ,, 2 ,:.J;J. ;) ou ouo f·llC l 
13 1~ 907 ::>. j .?0 000 or P-MO TOK 

H Rll ..,oc; J. 0 Tl 
13 !! l t)l 0 50 ·)• iJOO OO O FRl ,RIJLL ~OTOR 

u dl 'Hl J. 14 vU(I T2 
1\ !i 3 '117 5o;;. :h)O u,lU f· K2, ROLL MLI TOR 

11 t\4 en"\ 
"· (l 

T3 
u d '> ll l ,, _., 11 0 . l)OllOO F 113, l<Oll '40TOR 

13 IH, 41 1, J. 3 3:.J JU0 T4 

I j tl7 Gll, -5 tl J, JQ0 0UO Fk4,IUH. L 1-IIJTOR 

J 3 qc., 911' -J. 74 0 ') 1)0 J)t.CI;- k"1 

1 1 qn ~I.--. -J. 7) CO I iJ YC.G-H ,'-1 

u ·c, l Cl2 0 -1. )') CJ'-/<, " O!CG ··l,"1 

13 9l Q2) J, 0 CAll'H,\-R"I 
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u .. , 912 -1.oaouuo CBETA-Rl-1 

u 9.\ 923 o.o CGAH"1A-Rl4 

l3 95 924 o.1aoooo OT•PITCH H 

u 91 926 o.o Tl 
ll 98 921 lOOJ. OOOOIJO Fl,PITCH HOTfJR 

ll 99 928 Je 1 itoOUO T2 
ll 100 91.,, lOOJe .JOOOuO F2,PITUI HOTOR 

13 101 930 o.o T3 
11 102 931 o.o F3,PITCH MOTOR 
1) 101 932 o.o T It 
11 104 9'33 o. 0 Flt, PITCH MOTOR 

ll JOii ~'34 -o. 4200(;0 OXC.C-PH 

13 106 935 o.o OYCG-PM 

11 101 9~6 - 1. 320000 DZCG-PM 
l) 108 Q37 -o. 730000 C.ALPHA- PM 

11 109 cnfl o.o CSEU-PM 
1) 110 enc; -o. 6 :31900 C(,AMMA- PM 

u 111 9'90 0.100000 Of,PITCti H 2 
13 11) '1'92 a. o Tl 
u lU 9'93 2ou. 0 Joo00 f Pr.t2 

u IU 944 Oe 1 ~OOl10 T2 
1) 116 '145 zoo.00000 0 FPM2 

u 117 94t- JeO T3 
i; ue 947 leO f-PM2 
13 119 948 o.o T4 

u 120 94c; J. 0 f PM2 

1l 121 950 -o. 0~0000 DXCG-Pl◄2 

u 122 951 a.o OYCG-PH2 

u 123 952 l.469~c;.9 OZ CG-P M2 

ll 124 9~~ 1. )00000 CAPl42 

u 12, 954 o.o C.UPM2 

13 U6 955 o.o CGPM2 
J) 121 95b OeldOOOO OT-YAW r:uTOR 

11 129 9!i p o.o Tl-YAW M(JJOR 

ll 110 95~ 2JOa llOOOOi.> F Yl ·· YA 11 ~10TOR 

13 lH 960 CJe ldOOUO T2-~AW 1-:iJ i iJ R 
u 132 961 200. 000000 f Y2-YA W l~u TOR 

u 133 962 J.o 13-YAW P-I OTOR 

13 134 963 o.o F'/3-\'A IJ . MOTOR 

u lH 'H,I, .>.o T4-VAW M!JTOR 

ll 136 '165 o.o FY4-YAW MOTOR 

u 137 9bt> -u. noor,o OXC.G-VA~ M0 10R 

u 138 967 -o. 3'3001)0 OVCC-YAW MOTOR 

u 139 ·~68 o. 5i:.oor,o UZCG-YAl1 MOTOR 

u 140 96Cj, \le 59 !:: 3(;0 CAVH 
B 141 970 o. 0 CBYH 

H l't2 971 •Oe Sill 200 C.GYH 
13 14] 972 2. 000000 ros. PltCH RAH IN If I AT ION VAL U 

tl \ft4 973 -1. 000 0(, 0 NEG. P Ii CH RATE I NIJ IAT ION VAL U 
14 0 97b l4e O'tOOO wr. on Ar, . CHUTE 
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S1XTION VII 
SUGGESTIONS FOR REDUCING CORE ~UIR.F.MENTS AND COMPUTil1G TIME 

Because the escc.pe system routine m~ be run on computers lacking the 

capacity or the I ~ t s/3(1:J Triplex system it mey be necessary to modify the . 

program tor reduced coro utillza.tion. Unfortunately, most modifications 

that result in the reduction of core u~age will usua.ll.y c&use the progr(LDI 

to run longer. The capo.city of the u~:?r's c l!J)Uter and the core/c _uting 

time co3t ratio vill de: temi,1e the denj r o.bi 11 ty o.r ouch proeram chn.naca. 

The existi~ proc;rr.m 1:: written to e.m:,h'l.size computing r.peed primarily 

through the use of scrc.tch core. 

TWo ot the easiest methods to reduce core requtrements are: 

o Uae of a. scrntch tripe or diok for time history storage 

o Use or ovcrlicy llnl.s to force sh ... :1,ri.3 of core ~ong those 

computing seements which perform independent !'wlctions. 

1'he logic for ctoring the time histories on an external scratch 

device has been built into the prcgram, then eliminated by punching o. C in 

column 1 of the main program source ueck. (R~fcr to the source listing, 

Section VIII.) Betuccn com.m?nt cards having t uo n.ateri .. ks are the statc..'"lents 

peculiar to the System 360. Between comJnont cn.rds contra..irdng four a:1terisks 

are Dt&ten: "nts to be t• ::;cd on coz: ) Uter~ similar to tho I ,.f 7CYJO or 7094. By 

using the 70.;o/7o<:;4 nto.tctl.cnts, ccra.tch storage is t•cchc.nized with t1c aa.ving 

ot 7,000 vords (?-8,ooo bytes) or core. Computins cpead is highly COi.ilpromised. 

In ovcrlayirJ..,,· ~c • rwo core, cn.ution mu1.rt b\:? exercised to enouro 

that links are not excl· • 1ge 1 during a time h::.story. ~'he foll~rl. g cvcrlsy . 

tree, Figure 6!.s., d,:-. onntra'lieo h0t-1 to avoid this com:puting ca.tastropho by 

proper asalG11Iil~nt of five inuepcrnle11t c iup·u.tin3 ccgmcntt: to the Crull . link. 

Tho time history, plotting, curvc-fi ttir-5 anri ~ro trim uptions are 1 ot 

1-elated exec-pt for uc.c of scra.e or the time history subroutines in the trim 

computation!l. By 1ru:crting the cOl:!D'lonly used subrcutinc!l in the oain link, 

ouccessful core reduction by ovnr~.n,: is nchic·:cd. Co --;r,uting tl e will 

not be ap rcclc.bly incrc:lsed for tr' Jst runs bccn.u!::e the le nt cquares opJ~ion 

is infrequently used, the plot or:tion c~ be roll d in only ai'tcr cc:..'"1)lot1on 

ot several time histories ond th~ trilr::l d initial conditions ca..~ all oe 
cc,mputcd e.t one tin:e f .. nd trc.nr,ferr d ~;lH:?n n .C'dcd by the ;;sT¢RE option. 

Figure 65 io c. tinting of tho S/360 d~ck ae;-c--up reqliir.ecl to overley- tJle 

progrl1ffl, c ·,..11);,ile aud li ~ edit rJ:c!i oi-.,,c , t r!ccl~B w.d o. lori.d module .stored on 

& dial: vit' tl:e c1:1.tc. r.et DIUlle C'.rl30.SvITl~T. 

By ellmino.tint; the, v,\rlnblo cubccript, the mu:rvALEHCE sto.tcm~nt 111,!lf 

be uned t.o rel.Ate sub,:-outir1c dt cr.y vn.ri ,bl :3 to R-o..ri-oy addresses ,.,-hich 

do not vury with ea.c.1 cull to tho suhroutin •. Unl.tl·o cii ~· ler COLJPutcr 

proe;rt1."ll::;, however, n:.o~t of the calling n:r~ :1cnt c.ddreu ~ea in the esc pe 

sycte:.i ).)l--O(!rom n1·e <Hi' .'crc'(lt for each call to the • broutin.e. 'Ihc .;u routine 

co.llcd I~/ .· ,, • ..,.r, for cx,1: le, is \!aed to co1.,_ t~ ma:ncntu from such db . cu·eto 

nourccs e.n rm~to. • ner rockets, cu.:i; ' pult~ , .. -~t·uchutc lillcc, conti·ol oc:~ota, 

etc., ell with cliff,~r' 1t input r..:. d.rc !; -. r, fc,r forces n :. .. 1,1amcnt a.r:no o.nd 

different output atl1r ·cacs for 01wnt3 l'ro;:1 ca.ch oource. 
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FAN'ltm 
VSTLFM 
C(>ffllF 
C¢,EFSM 
ACC~F:F 
DCRATE 
C~SDIR 
VEIJ\IR 
ANGl'-~ 
ACCEL 
S1MLT3 
lAGl 

LINKl 

DEQU ANGMM:> 
AUX CHU'l'ES 

) 
SEf,'11•!?1 DRIDL3 
SF..f\T BRIDL2 
MAN BRIDI# 
DUTC BRIDLE 
MIT.FM LDFCTR 
BI~CKS OCN~RM 
OOMPER LI!IBPL 
HELPER LilIDST 
CATPLT SPJJIE 
AER?•Wt RUNGE 
~SXYZ DUJ 
mer~¢~ MP'!MAT 
VELXYZ MPY.VEC 
R~KET M¢r.trnT 
ACCBLO CNTRIS 
HAl-1!-ffif INTGRH 

l='IGURE 64 

NA.tB (ESCAPE) 
MAmPR 
INTERP 
AIRPIJl 
DIRC~S 
ATAN2 
nm1r 
IN'lDI2 
OODI3 
DiTDI4 
DET3 
TIMEX 
ATM¢S 
C~NTRL 

LINKl LlNlCl. LmKl 

CRVFIT TRIMV TRIMC 
SQUARE TRIMVl TRD-1Cl 
C¢UJHM TRIMV2 
c¢vAR 
INVINV 
S¢LVER • . 
1,t.\TNV 

},~SCAPE SYSTEM PHOGRAM OVER!AY Tar..E 
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LINJCl 

sc4022 
M)J,iNV 
G RJl,ffiG . 
SE™RG 
INTPLT 
N¢TEQU 
NS2V 
ALFNUM 
IABLV 

+ 
+ 

SYSTEM 
SUBROUTINES 



) 

. //ESCl 19.C_l;,.J.06 C.S03, 253310, ESCAPE, 0020, 2693AA--·12 5.t)J • . 
·. J /. 'tlJJ4KEfl 3EAR0.• .. ,HSGLE 1'.ELz;.l, CLASS=C, RE<;I0N•220X, 

/•SETUP DCNAHE•FETCH,OEVICE=FEfCH,IO=PAPER 
/•SETUP OONAME =FTlOFOOl,UNIT•TAPE7,l0=(006827,,,AL, 
/•FORMAT PR,OONAME•FT06FOOl,FO~MS=l410,0EST=VAOEPRl 
/•DATASET OONAME•TM~Dl~PO 
FTl0F00l SCIKelS071301 PLOT PLT0l 
l•ENOOATASET 
//STEPl EXEC FORTGCLG,PARM.FOkT• 1 8CD,IO,NAME•ESCAPE,DECK', 
// PAR~.LKEO=(LIST,XREF,OVLYI ' 
//FORTeSYSIN 00 • . 
••••••••FORTRAN SOURf.E OECKS••••••••••• ,. • 
//LKED.001 DD OSN•CTl30.SCITEST,OISP=(SHR,PASSt 
//LKED.SYSIN DO• 
•••••*••OBJECT DECKS•••••••• 

,. 

INCLUOE OOlCESCAPE) 
ENTRY ':SCAPE 
O\IERLAY LINIU 
INSERT OEOU, AUX, SEATHN, SE ,H, t-1 1'."i, 1 NI TC, RA I Lf H, BLOCKS, DU'4PER 
INSERT HELPER,CATPLT,AER~AN,POSXYZ,FRC HOM,VELX¥Z,ROCKET, ~CCELO 
INSERT ANGl~HO, CHUTES, BRI DL 3, SRI OL2, BP. I OL't,8RIOLE, lOFC TR , OCNOJU4 
lhSERT LINEPL,LINDST,SPINE,RUNGE,OLU,HPYHAT,MPYVEC,MOl~ NJ 
INSERT CrH RLS ,CAD, INTG~H, HA W' fN 
OVERLAY LI NKl 
INSERT CRVFIT,S0UARE,COLUMN,COVAR,INVINV,SOLVER,MATNV 
CVERLAY LlNl<l 
INSERT TR!MV,TRIHV1,TRIHV2 
OVERLAY ll W<l 
INSERT TRIMC,TRIMCl 
OVEklA~ LINKl 
INSERT SC1,02 2 ,HXMNV, GROMnG, SE Tl~RG, I NTPLT, NOTE0U,NS2 V, AlffmM 

INSERT CHS I ZV #, fRAMEV f.l , R l l'E 2V t! , RI TS TV.,F LAGsv,: , T ABL l V 
INSERT OXDVV H,GRIOlV O,Ll NE V~,NXVV C, SETMIVa,TADL2Vi 
INSERT VCH AR,Cll4V#,INT BCD ~,ANOV r ,ORITEV~,SHFT1V,SHFTlV 
INSERT -TABL3V,VCHARV #,C NTI D'J ,HOLO(V#,Ll ~nv&~sETCIVI. 
INSERT NOJLNVU,SERSAVO,XSCALV#,ERRL f V#,E~RNLVN 
INSERT LINE2V#,VECTRV#,X MUOV#,6NStDV ~,ER~RKVU,XAXISVi 
INSERT LABLV#,HOLLVN,HOLL 

/ /GOeFTl0F00l CO OSNAME::SC IK.L $071301, UNIT~ ( TAP Ef .,DEFER I, 
II LADEL=(,NL,fi(TP0=0007a, 
// oco~ ( OEN=l, Tf{T Ct-1 :-:C ,RE CF H1:U, BLKSI ZE=4001 • 
II OlSP~(NlW,KEfPt 
//GO.S\'SIN OD• 
•••••o•~DATAOOt*•••• ,. 

FIGURE 65 

S/ 360 Job Control Setup 
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Some ot the DIMENSION specifications m~y be unnecessarily large 
for some applications and could be reduced, although for this escape system 
study every bit or cpeclfied core ws.s used. The user ~hould investigate 
this possibility in light of his own computing requirc:n.ents and rnny elect, 
for example, to re-read plot titles and labels for eac-h erid rather than 
reading all at once. 

Precise control ot the size or the R-t..rray is _implemented by 
making a. subroutine or the main program .and writing & small control program 
which calls the former ma.in progrMl. 'l'he sma.11 control progrmn is designed 
to be canpiled ea.ch t une a run i:J ma.de w-ith a changed DlMENSI¢N and, because 
ot its sin.plicity, is inexpensive to cor.ipile. A.-;suming ,.the real tl8.in 
program to be converted to a subroutine called MAlilPR with no changes other 
than replacing ST¢P with RETURN the small control procreJD will consist of 
the toll.owing listing: 

C T4~AOO 
C THIS SMALL PROGRAM 15 I NT ENDED TO bE COMP I LED EVERY TI Ml 1 HE 
C PROGRAM TS RUN WITH A CHANGED DIMENSION TO U5E THE SMALLEST DIMENSION 
C POSSIBLE ON THE R-ARRAVe 
C FOR NHlST TIME HISTORIES WITH NPT Tl~E POINT ~, EACH HAVING NOUT . 
C VARIABLE~. ALL STORED IN CORE AT ThE SAME TlME, THE MINIMUM 
C DIMf~SION ON THE R-ARRAV I ~ -
C NDl~ = NRlO + NHIST*NPT*NOUT. 

~TM~ Nc t0N RfQn~n, 
1 ,ZFROC,1Cl4) 

F~lJlVt\LPll(J:" fR ( 1) ,7F='R0f 1) > 
01\TA ZF~v/7.l?.:.*•'Je/ 
CALL MAINPRfR,QOOO) 
t;TQP 

rt.Jo 

The camn'3nt cards expldn tho control program usage. For exwnple, assuming 
three time hiE'torie:i with 31 output ve.riables and 16 tiiae points all stored 
in core for multiple plotting ~i vith NR30 = 2194 for the basic vrogram: 

NDIM • 2194 + (3) (31) (16) ~ 3682. 

TVo statcmcnt:J in the control program will be rewritten, in the followi?l4t 
example, to use only tlle core needed for this run, saving 9000 - 3682 s: 5318 
words ot 21,272 bytes of core storage. 

OIMFNSION R(3682l 
CALL MAINPR<R,3682> 

Because or the uce of ca.lling ar~ents the new tlimensicn for the 
R-array lrlll be ca.rricrl thro\.1.gb to r..11 subroutines without the ncceasity 
or reccnpilitag any of the t:ubprogL·&ms. Thi:": ca::ie of DI!-!El/Sl.¢11 ,conversion 
would not eY.ist, of courr:c, if the R-n.rrn!r trere plar.ed in C¢l~~-1~N. 

Almost all sections ot' the p:-ogra:n o.p-:,~a.ring in the tirJc hi3tory 
camputationul flow were ciptimiicd for CaJl!iuting speed before contra.ct 
expiration, C-Accpt for subroutin-: VSTLFM. VST!..U f should be r.iodif'ici to 
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" 

eJ1m1Mta ~x~e~3ive ICUltiplicn.ti~na ond triRonC"Jl.etric computatio:ia. 
Repeated trigoncrnetric teni_u, L:ucll as s:n (.u... S .~ 0 ohould be cc..""Jputed 

once only &Del racurr~ e . reno:1.ons, auch o.s • 5 •A:.~ "', sllould be t'u.ctored 

wt and stored in a t~rar., locaticn by o.n initial. cc-mputa.tion. 

Al.Do, .in V3TL~~, aeroewtic cttccte chould be incorporated through 

ue ot rmbrcrutin3 EI Kr (Hct". 6) \.mich is r,rov"lded for this po.rpo=.io. 

At prooent, aorocui. .ticity erre-:ta ere oil.:..w:~tcd by 1,.:..,difyin~ t'.i~ Le.sic 

urodynmc coci'iicimits by b:cd. Incorp~r.:itii:.g :mbroutino EL.WiT tor cmtc:a~Uc 

elaatic coc.putations should require ti.bout l:o m..'Ul-~ouro of pro:;r"" '•rl.r-3. 

Calling c.r,:I'llllent to.ble s1,~cc· rna_y be rcd.uccd by plucing tho R-arra:, 
in com:non and entcrjng tho subroutine '71th tho req\1~red R-subscripta 

inatend ot R-!i..rra.y elcmcnta. \lhen many sub ... cripta a.re consecutive, only 

the initial o.nd fi!l.'.l.l subscript need be entered. Within the subrout1ntt 

the canp 1:;ations a.re stor~d in h~ requir tl loca.tio:.w lrJ use of a DO loop 

within which the necess~ G\tbscript CO!'J.!iU . tions o.rc pcrfonr.ed. Tho 

result io a. vavi .1 C'f col'O uith cm inc oc r .: in co.JpUting t:l.me beco.une ot the 

need ·to re-store ~o ~nny vc.riabl':!I. 11hl'3 :-. ro~ch is verging on pro31·CJ'C!icg 

■t\..'l)idity and should be UDed o~r in thoce CC'l l!JUter facilities 'Which c:h!...-z~ 

an exorbi ta.."lt price for core us:ic,e compared to computer time or f·or cc ...... utera 

with limited CU;'SCity. (Tc.ble spac~ within th~ subroutine is not u.1ed by 

most Cat!p\ltero when the o.rg7Laent oodress is tro.nz:nitt.ed thro\,~ the e.re,uent 

11st. For the s/360 tho argument value i m.tca.d or t} c addrc3:, is pa.a"E'!d 

tor non--array e.rgu.nents unless t 9 argument is enclosed in a sl~sh. 

Without the slash enclosure, additional. table sp3.ce is reserved and cr.xr,1"1,lting 

time is lost by the storing nnd restoring of the vu.llle upon enterina r..nd 
exit1113 from the subroutine). 

Tho ,,.oe nf' ,r,1riablc sub:icdpts fo!' i;ho P.••'Lrro.y during the ~rce-ramining 

pbnse wns nn effective technique for tna.inta.tniDG au orc;ll.nizcd effort but 

bu two disadvantages in a. production proGro.m: 

o FQ.UIVA1.!27CE st~temcnts DJ11¥ not be u..,ed to express the eqtrl.va.leney 

bctw,Je:n d 1'fLf!Y vn.riabl"s ond el · · 1 .nt~ ot th~ R-a.rre,y, ascu:r.J.ne; 

tbe R-arroy to be chu 13ed to o. co:. ~ou a.rea. 

o Each reference to a. variable requires r.omputation or the variable 
subscript c=q,re~o:l.on. 

For exnm:plc, pnr:sing seo.t a.irm:,ced, V , through a calling arg,'tlllc-nt ll!:t 

to one of t . c l asic crJ.h2·out:!.ner: , .:i.y b~ clt.1..~? ir, two W..'YS - as H(L 4 + 12) 

or, for J.:,5 d1ffc~ntio.l equic.tions, as R(192) becnn.:o r:n4 • 4H a ('!) (14-5) t:. lCO, 

1'bc oocond expreo. io:i, R{1ca) dces r.ot rcquJre tho c .J,.. uta.tion or r 1':~ + 12; 

bo:J~·v-er, (l ' l n.ltnrn!l.tc version of the p1-oi7. ,. !l ~· ~y \tea r.~ nddition l -., .:.~ -a/ •iel 

equntici.i fo l. .. tho web burn rc.tc i n~ l;cnd ::if ,iru!:t t bles for ecch 1-ock,:r~ 

and the ri , er or r~)~Letg dJ.l c ,.-y for c .ch \'.!er- trnl cc~1ccpt. 
For ~n:J d "I.ge of t he numb r or differcnti:w. equations 11 w sub:,cripli 

conoh.nta r. l!Jt be co •.. '.l t. .'.!d, a n ) W' sour~c cl '"' C)~ ►,'1ll 1c: d c,nd the r1roc;!·r. 

rcec.rr;pilcd. M:>Jdng th ch ngcs b"J rc-cvd.:-:r~ nnd t_yp 1 hing rc,uld bo a 

torw.da:olc t~ ·k., le .ding to mnrl'( uibto.k.cR 1d is not r eccr.r.men.u .d. A 

better w ... ,;y is to wr~.t.c a 11 _ . ogrr i ,1M. h r v.<ls :l.n t htJ source • c ,t c 

~l 80.A.l fo .:\t, s,~ . ·cl· ·a ench er. ·d fc;r en 1rR11 e .. d con, •I t all c· . ~· .. -ic .a 
enclo~ed vithin for.c-:.;-1.1 . ~·r cr..t. c~es to l .. 10:m intc•:~,:r con.,ta; li . Af. :·.:-r 

tho text of cnch c _rd is c ~·,er t. crl _. t hi l .1 .~:.~d., :Ill LCD or EP''DIC si l l a 

r'°v c.<:.ur o tle:ck. A :ituiltl.1.· pr t r, rc,m ,. qu1.r on l t . .;o l',ou::-s I> -· :r ~.::. 1j w1. 

CJtto t l.iy the c·1 th ·-r e. d 'Ds ti ::c 1 to i _• ._ •:: 1 • • .J the t11brc.•,1t ~ ct.l..U ,. 

e.t"et .. 'i mts du't'i ~ cc-:."'''l~:--1 o;, to ~,l.c r-./JGD J':·,.\1 

1<)5 



TABLE IV 
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196 



-
C T4._AOf\ 
C THIS SMALL PROGRAM IS HITEtlOED TO P. f CO~ ILEO EVERY Tlf'IE THE 
C PROGRAM I~ RUN NITH A CHANGf O DIHENSIO~I TO USE TH[ SMAt.L[ST DI MENSIOH 

C PO«.SIOL£ 0,. HIE R-ARRAYe 
C FOR NHIST Tl '-'E HI STORIES WJUt NPT TIME POINTS, EACH HAVI NG t.OUT 

C VARIAttLES, ALL STORED IN CORE AT THE SAME TIME, THE ~INl~U~ 
C ~IMF~Sl~N ON lHE ~-ARRAY IS -

C NDIM. ~RlO ♦ NHIST•MPT« ttOUT. 
Ol~FNSION q19n~o, 

1 , lfQt)I?) C,4 J 
,~u,v~L~Nr~ IRlll,ZF~n11,, 
DATA 1.FR0/?19~•0•/ 
CALL ~AINPRIR, 9 0001 
~TOP 
FtfD 

SUBAOUTINt MAl~P~(keNDINI 
C l4UOl 
C 1,,a~ C.Lll,Kl: tHH: f.t!O, EIIGIUH IU 1~li SN:LIAl.lS'i 
C flEH.CR P.OCh A.':,.OOVUAMIC~ t; f'fi HH:i:R 
C. JIM UC.Y, f.EMOO','N f, qcs EUCl i'f ' :l'. r. 
C (·Dlllf SIURle AF. RCOYNAMlCS ENG J. Hk 

C CIMENSlON RC2l94l 
C IMEhSION Rl lt • 

X hRCJOt.lOC)~l,UUTC381,SC.ALEC38t,NALPHAC12t 
I , AC41eOAOXC~).O A20X2C41 
l ,XPLCft~OOt,YPlOT(SUOl,~L A l LC5t, YLA6tLl~l,TITlEfl61,8LAMtCc~I 
) .c,,1c~12c1, l~ OELCS. 3Gt.lT PLUTC 3bt,TI Tl ~TC16, 3a t 
4,,LSl5,~t,SlSl5,5l,ULSCS, 5 )t ULSCSt,r.LSC5t,ICOLC 5t 
t ,P ARl2t, TEXTC5t, NP TCkVI bl, NOUUTC ~t. HPITC 61 
• ,LIOC24,6f, KSY~lble LA~lC2-••I 

l~TtGfR CPTION,eLAHE 
REAL LABEL • 

CCMMON JC . ,.., Al, rm i . ZJRJ, n11 • • w~~. ~ r.6, "~ 711Nf!8 "tjft9 .mno,m u . m~ 1z. 
I l\"1), NR 1", NR15,t;~lt. ,Nftl J, iJltl8 ,t 'IU 9 ,r ;~;: ll, Ml.U,a:. 22, t.aU,NKl•• 
l h~2 i e~~iue ~A2 7.~n22,N~29, NA 3O 

U lUIY/ltEl~CE- C NHC U, NA U • IT ITUCll ,Tl t!.&:TU, U t 
CUA OlAr!K /4ti /, ll:llAW(/4H /e 

I JSV~l6•48/, lAB/1~4$~8/ , LAdl/1~4•~8/ 
EllfRf, ~l U8LlV 

2031 FORHATl91l3,15tt 
C2OH FCMII AIC6A2t 

l04O FC~ ~A TClHl/J4i,l 2HTl ~E HIS O~V//t 
2041 FC .H Tll ► l/29X ,2 4HCU r ur F~O ~ THE R-M TAIX//t 
1042 fC Rl'l. ." ClHl/l O X,7.ll➔ lt~ PU T TO l"MI: k•MAftUX//1 
204) fCJH4.H (l5Xe48 Hfl 14E HI STCR¥ GUTPUJ SUUStltlPTS I.Un $CALE fAtTOA //I 
2044 FC ~~~ TllOX.J1,l b,16,Fl5. o,2 Y. llA4t 
204t FCn~ATll2el-, E12 , 5el2A4t 
Z04• FC~~ All1814l 
2041 FCR ~A TI /lOXF l 2,4/(l0X6fl2,4tl 

1048 FO r.MATllOX6f- 14e6l 
CZO49 tC . ~A T( 1i.:e10.2,3Alt 

2050 FC ~~ jT( 1P7 f lOel,2l5t 
2051 FCR~i T( 20jltf 
2052 Fon JTClOX20A~· 
1053 FO!'.!~ . H lPHlOel t 
105t FC ~~ ATC4 0121 
1056 FCf.>' t. TC20Alt t 
2057 fOr. ~~ TllOX20A4t 
1050 FO~ MJT(lt14,l2 A4 1 
zo,9 FC A~ATC6X4lbel2A41 

060~0 

oono 

0 0! 60 
O() t rn 
OC'\ 
OC1 'i O 
0 ,. :: J 
OOAl O 

002 ·0 
C •~C 
o~~ ., 
0 02l'O 

otnoc 



2060 FORHATC 6Xl6eFl4a6•lbefllt.6,l6erl4a6,l6,Fl4 . ol 
2061 FCPMATC1Hl/126X21tttUUTPUT FROM THE k-MATRU / /llXlHl6X4ttUll7XlHIH 

l4~RCll1XlHl6XltHRCl17XlHlbX4HRCII//I 
2062 fCRHAlC6Xl5HSTllRING FKOM RC,l4e JHI TO ~C.14,lHI t 
2063 fOR~AlC6Xl811tl 
2071 FCR~ATC8Altl 
2072 FCRMATC/lOX,&A4/10X,dA41 

C3051 • FUAMATC12A61 
(3052 FOAMATC10XllA61 

.. 
• 

)2001 FCAMAT(1Hl//28Xl5HNR-MAT~IX lhPUf//72H I NRCII I ~Ill I NRCII IN 

llUII I hRIII I NRCII I NKCII I NRlll I NRCJl//1 
)2002 FCRMATClHl/1 • 
J200l FOAMAlC7ElOeOI 
)200~ F(RMATll~O/J~HSTORAGE uf TIME HISTOklE~ ~x,et:os THE AO~U~TAbLE DIN 

lE~~IC~ SPECIFIED BY NOIH • • 14//1 
32006 FORHAlC1Hl/lOX34~lEAST SQUA~ES POLYNOMIAL LlRVE FIT//1 

12007 FORMATC//lOX46~1NOEP~NUENT VARIA~LE Of THE CURVE TO BE flTJtU//1 

11008 FCR,-ATC// lC"44 HOfPl:NuENf VAltlAblE llf THE CURVE 10 BE FUH0/11 

12009 FCRMATl//lOX67HPtlYNOMIAL CURVt flf COffflCIENTS, 8FGINNING ~IIH T 
· 1HE COhSTANT TERM//1 

32010 fCRMATCJFl0.41 
12011 FORMATC//2X,27HMOKE THA~ 5 ERROR~ OETECTEOI 
12012 FUAMAT(A4,2X.12l21 
12013 FCRMATl10X,A4,14,2X,12l21 
12014 F(RflAT(A4,2X,12A41 
32015 FORflATC6X,A4,2X,12A41 
C.. IRM S/3b0 

CAll ERRSETC207,25o,O,O,ll 
CALL ERRS~TC208,0,-l,l,ll 
CALL ERRSlTl209,256,0,0,ll 

IBM S/360 
CALL fl~EXll,OUfol,OUH.TIHES,TIM~FI 
REAOC5,20511 BLAfolE 

,a,,. 1090.1oq1e 
Rt.AOC5,305ltieL~"~•lt,l~l,121 

IBfl 7090, Joq,. 
lioRITECboll002) 
~RITEl6,20521 BLAME 

IBfl l09C,7091t . 
WRITEC6,30521CBLAHElll,l•l,121 
NTAPEP • l 

C•••• IBM l090,7091t 
"HIST• C 
NPLCT • 0 
IFPLOT • -1 
hDIMCf • 5 
hPT•O 
IBH S/360 
I fM S/360 
1814 7090, 7C ·J4 
NOif' • 21<;4 c•••• ,e,,. 1090,1~94 

C 
C 

98 AEA015,205bl COPTIUNllJ,l•le20J · 
~RITECb,20571 (OPTIONlll,1•1•201 
IOP • -1 

100 ICP • IOP • 2 
IFIJOP-2CI 9~,99,98 

99 NCPl • INT ERPIO PTIUNIIUPJ,OPTIUN(IOP+ll) 
GO TO Cl,2,3.4,~,6,7,8,9,lOell,ll,13,14,15,16,98), NOPI 

00320 

00340 
003150 

00360 
00370 

00440 
00450 
001t60 

001j30 
00540 



C RUDH 
C •£AC AND PRlhT INPUT TO THE HR•MATRII 
C t ►E FIRST INTEGl:A READ IN IS "• P.R.te N~l, AND NR4 

C ARE THEN CO~VUTED. NnS IS THEN READ, THE NUHBER OF ~R-sues,R&PI 
C AOOfNDS IS READ NEXT. FOLLO.,EO D'f THE AIJOE:f~Os. THE Na-sue~(.ll&PTS ~t.: 

C AUTOMUICAllY CALCUL ATED, U. JERHS Uf IICI: ADOtNOS ANO THE PktV lUUS.LY 

C cc,FUTEO NR-sueSCRIPTS. 

C 
C 

l .. RITE U, lZOill I 
RfAC15,20461 N,NR5,NTEMP 
11111 • N 
t.a2 • l • H 
'-IA)• 3 •" 
HR4 • 4 • N 
IFCNTEH~eLEeCtGO TO 100 
REACC5,20461 CITPLOTCll,1•5,NTE"PI 
CC 120 1•5,NTE,P 

UO NaCl•U • NRCCI • ITPLOTCII • l 
~TE,P • hTEMP ♦ l 

NR29 • tdl28 + N 
lfAROA • NA29 ♦ N 
1,0 • IERROR ♦ N • 
IYl· • IYO • N 
IY2 • IYI • ~ 
an • IY2 • N 
not • an • N 
IYD2 • IYDl • N 
HAJO • IY02 • .. 
~IIITEC6,20371 Cl,NRCll,l•l,~TEMPt 
CiC JO 100 

C llUD II 

C 
C 

l IIIIITE C6,20"2 I 
US RUD& 5,.?04''9 IT ,JT ,MlO,NALPtlA 

IFCITll00,140,150 
140 I H•J' . 

GC .TC 160 
150 ITl•NACITl ♦ JJ 

l•O llCITlJ•RIO 
~AIJEC6,2044lll,JT,ITl,RIO,"ALPHA 
CO TO 135 

C RUD R C 
C RUC: &NO PR INT CO, SH,IJT 1Ve INPUT TO THi R•MATRll't,STr,RT2NG Ar KIIJJfNPI 

C A"D ODl hG H RCNTE:4Plf.,AFT ~ Rt: NH NG IHf":; CCi4:-i:(UtlVE ClATA l:tw 
C VALUU Of t.Tff'P ANO NTH1PI AR£ RE: QUUTfD tY THi: CO ~i l>TER UNUL NTENP 

C IS .LE.o. ,~,s TERMINATES THIS OPTIUN • 
• J ~Pltel6e20421 
16~ AEADCS,20581 CITPl0TCll,1•1•41,CNALf'HACll,l•lelZI 

~Tf~P •ITPLOTCll 
IFCNHIIP t:T .o IIHU!P•NRCNTEMPI 
~1EflP• HtE~P+ITPLOTl21 
IFU •JE n P.LEeCI GO JO 100 
NTFMPl•ITPLO T(31 
IFCHTEMPI.GTe0IITE Mrl•hRIHT E~ Plt 
hTEflf'l•l llE1'1Pl ♦ I lPLOT l'•I 
AUDC5, 3,0031 CIIC I I, l•tarnP,UTH1PU 
w•ITFC6,20591 CJTrLO CtJ,l• l , 4t ~(~ Ll HA lll•l•lelZt 
e.•IHC6,20601 11,RIIJ,l a., Tf KP ,t,H:11?1' 

Gt ro 165 

00550 

oo~i;o 
or,~oo 
00 10 
00!-20 
oo~ . <i 
OC, ~40 
oo ~o 
OC.bt.O 
0 ·:\ 7? 
00!, t. :l 
00 .• C: O 
oo ,oa 
00110 
OOT20 



C 
C 
C OUTPllT 

le WIIITE H», 2043 t 
t 
C 
C 
C 
C 
C 

REAO INTENT TO ' PLOT, PRINT on ~RITt UN NTAPE, NUMBER OF PLOT~/~KAME, 
OPTION FCR INTE ~POLATIUN,INTlNT TU READ INDIVIDUAL TITLES, 
SCRAJC~ OUTPUT T~PE, NUMBEK Of PLOTS tXPECTEO fOR EACH TIHl HISIORY 
• INTENT TO STORE ~ULT IPLE Tlt lE HISTORHS IN CORt:. 
REs,,11, CF Jl~E ~ISTCKY NvM ~ERING 
IF~ULT = l FCR MULTIPLE PLO TS 

REA0C5,20ie61 IFPLT,IFPR NT,lFPNLH,NPLTfM,lflNT,JFTITL,NlAPt,LPLOT 
1 ,lff'ULT, l'\HISTC 

FRCT • IFINT 
FRCT • FRCT/20. 
JFCN~ISTO,GT, 01 NHIST • NHISTO - 1 
JFCNTAPE ,lE, Ot NTAPt;7 
lffNTAPE ,LT, 51 RE WIND NJAPE 
I FC"Ol~,LE,NR30)IF~LT a -l 
"'RITEC6,204til IFPLT, IFPRNT, JFPNCH, NPLTFH, IFINT 

1 ,IFTITL,NTAPE,LPLOT 
2 ,IF~ULT, NHISTO 

C REAO TITLE T~AT will APP~AK AT T~E UUTTOM OF EACH PLOT 
C.. IRfll S/3f0 

IFCIFTITL ,LE, 01 GO JO 193 
DC 192 l•l,LPLOT 
AEADC5,20711 CTITLETCJ,11,J=l,161 

192 ~RITEC6,20721 CTITLETCJ,11,Jal,lo) 
GC JO 194 

193 REACC5,20711 TITLE 
kRITEC6,20721 TITLE 

IBr,t S/360 
[BM 7090,7094 

~EAOC5,~051) TITLE 
kAITE(6,3052) TITLE 

t••·· tP.fll 7090,7194 
191e PEAOC5,204 6 INOUTT 

JFINOUTJ I 100, 100, 1 H 
173 hCUT • NO~TT 

DC 200 l•l,NOUT 
AEACC5,204511f,JT,SCALE(ll,NALPHA 
IFCITllOO, 170,ll!C 

170 IOI ll•JT 
GO TO 190 

180 IOCl)•~R(ITJ+JT 
1"0 WRJTEC6,204411f,J1 , IO(IJ,SCALECl),NI.LPHA 

C REAO LABEL ASSOCIATfO WITH EACH CiUTPUT VARIABLE 
C•• 18111' S/3t0 

191 PEACC5.i05llllABELCJ,11,J~l,5) 
~RITEC6,20521CLABELCJ,11,Ja1,SI 

IRM S/360 t•• , .. .,. 
C 191 
t 
c•••• 
C 
C 

200 

IBfil 1090,7Qq4 
REACC5,30511CLAB~L(J.ll,J•l,3t 
lo fl [ TE (6, 30 '.i2 I &LA El ELI J, I J, J• l • 31 

I Bfl 7090, 1094 
CCh J[ ~Uf 
GC TO 100 

C TrnE H 
a; ~IIITEC6,201tOJ C•••• IR~ 70~0,7094 

zoo 

00730 

008RO 
OOACJO 
001;100 
OOCJ\O 
oocno 
COGJO 
009r;c 

00980 
ooqqo 
0\000 
01010 
01130 
01140 



C, IFIIFPLOT eCTe Ot RE-IND NTAPEP t•••• IB~ 7090,1094 
NtlNE • 0 
ht-lST • NIIIST + 1 
1ST • 0 
IFl~"IST .eo. 11 GO JO 705 
1ST • NPTTCttHIST-11 

?OS ~STCA • NAlO ♦ IFMULJ•IST 
IC•O 
AINA't+ll•O• 
UUNCt-•RINR't+ll 
ll'U•II INR4+41 
CT•RINR4+31 
IIIPT • 0 
CALL lNltCIRI 
CALL INTGR .. I K ,RI t YOt. RC'I 'fll •R Cl Ylt, RI l Y3 I ,RI l·YOll ,ltl 1Yll41 ,RIWtllt. 

I PfhR291,RIIER~ORlt 
NFRll•C 
t•LL CVCHK(ICVCKJ 
1ft ID~C~ecQelt NE~~sNER~+l 
t•LL GVERFLCIOVFLJ 
IFIICV~l sECell N • ~• NE R+l 
IFl~E~A-51 1300,llC0, ?01 

701 ~RllECb,320llt 
till CUHPERI RI 
GD TO 131~ 

1100 CONJI t.UE 
CALL INTGRHIR,RIIYOl,KIIYll,RCIY2t,RIIY31,ICIYOlt,RCIYUcl,AChA21t, 

I Pl~A2~1,RIIE~RORtJ 
t•LL CYC~KCICVCK) 
IFIIDVCK.E0,11 NERR•NERR+I 
Clll CVERFLIIOVFLI 
IFIIQVFL,e,.11 NEn~-~~RR +l 
IFINERR-~J 11~0.11so~ , u1 

lUO IFH!Cf!;:(4~l J,,G .:.,IHIHl4-+1dl l; Q 1'0 !.!1 00 
lfCTP~~:H-Rl NM 4+211 13CO,l3CO,llaO 

UOO t•LL iUXtl:it 
NPT • NPT • l 
00 1350 l"l,NOUT 
If• IC11) 

1150 OUTlll•Rllll•SCALEllt 
IFIIFPLT • LT. 01 GO TO 1360 

C UDRE THE OUTPUT VAR IA9LES fOk $U~Sl:QUUtt PLOTTJr!Cie c•••• ,s~ 10~0,1oq4 
C hPITE (Ill APCP I COUT Cl I, 1 • 1,t:OU1'1 
c•••• ,a~ 1090,109~ 
t•• IBM S/3t0 

DC 1355 I • 1, NCUT 
Ill • NSJOR + CNPT-lJ ~ ·our • I • 1 
IFIITl•NCIMl1355,l3S~,l~S6 

lJ55 ~CITlt • r.UTCII 
CO TC 1360 

llt6 N~T • NPl-~ 
W~ITECi,3ZCOSl~DIM 

t•• IB~ S/360 
U60 IFI If PR, I . GE ,U l 

l 1tfllH( 6 ,2 04 lt CCUTIII, I• l,tUXJTI 
IFCIFPNC~.LT , 01 GO TO 1362 

C PUNt► Tl~E HISTCRY c~ c,~us oa WRIT~ Ott TAPE 
NTl~E • NTI E ♦ l 
OC 1161 I• l,~OLT,5 

201 

01150 

01170 

Oll90 
01ion 
OlllO 
01220 

01410 

(IJ4:IO 
0144C 
01450 
0141,0 

01480 

OUlO 

auzo 
01,)0 
OlHn 
ftl ~!O 
ClS O 
OUlO 



Ill • I • 4 
WAITEINTAPE,ZOSOt COUTIJl,J • 1,1Jll,NT1ME,NHIST 

1361 CChTlhUE 
1362 CGNTl~UE 

TPUNCH•TPUNCH+Rit R 4 ♦ St 

IFCRINR4+2t-RINR4+411 1100,1375,1375 
1375 RCNR4+41 • TM ~X 

11Ct.R4+3t•DT 
lfCIFHULT.E0.0t GO TO 100 
lfCNHIST eGT, 6t GO TO LOO 
NPTCR~(NHISTt • NPT 
NQOUT(NHISTt • NOUT 
lf(NIIIST .GT, U GO TO U76 
NPTTClt • NPT•NOUT 
GC TO 100 

1376 NPTTCNtllSTI • NPTTCNHIST-11 + t4PUNUUT 
GO TO 100 

C 
C 
C ILOT 

6 CONTINUE 
C PLOT THE . X-Y ARRAY ~HfRE X-ARRAV IS STOnEO IN THE k-ARRAY 

C AT RCNR301,WHERE IT IS THE IT- TH VARI ABLE ST O~ .O BY 
C T~E TIME ~ISTGRY GPTION. 
C Jl DEFINES THE Y-ARR hY IN A SIMILAR MAN~ERe 

166 IFPLCT • IFPLOT + l 
IFCIFPLOTt 168,lbl,168 

167 C•LL C~HRAVC91 
C•• IBM S/360 

CALL l040Vf~LAHEt 
C.. IBH S/360 

1,a coraINUE 
JFLOl eO 
KPL OT • 0 

1397 REAOC5,2055) llTPLUTll),l c l,361,NCR PLT , IFLAO,I OUAO 
WA 1TE16,2063) I IT?L0fllt,1•1,3ot, ~GR?LT,I FLA8,ICUAO' 
IFl~GPPLT .GT, 11 GO TO 1302 
KSYIH 11•48 
IST sO 
IFIIF~ULT .e0. 0 .oR. NHlST .eo.11 GO TO 1341 
1ST • NPTTI NHIST-1) 

1341 DO 1410 J a 1,35 . 2 
JFLCfaaJrLOT+l 
IT • ITPLCTCJ l 
lFIITt 100,100,1398 
JT • ITPLCTCJ+lt 
181-1 7090, 70:-4 
REWHlO Nl APEP 
18H 7090,7091t 
I Fll • 0 
IFCI FTITL .Gr. 01 Ir-TL• l 
JPLT • IJPLCl-ll Olf TL + I 
hFLCT a NPLOT + 1 
IFCNPLClT - lOO• l! PLTfH) U96,l396,U9S 

1395 t-f&.CT • l 
KPL OT., O 
c.t.L Ptrncn, 

1396 ccra 1 ~;ue 
DC 1400 I• l,NPT 

C•••• IB~ 7090,7094 
C IIEAO C NUPEPt CO UTCK I ,K• l ,tlOllT t 

STARTING 

01580 
0U90 
01600 
01610 
01620 
01630 
01640 
016§0 

01660 
01670 
01680 
01690 
01700 
01710 

01730 · 
017~0 
00790 

00840 

01750 

01780 
01190 
01000 

01800 

01 950 



XFLCTClt•CUTflTt 
YPlCT CI t•CUT I JT J 
lfH 7C90,7094 
ll!M S/360 
IX• NRJO ♦ 11-ll•NOUT •IT-I ♦ lfNULT•IST 
IY • NR30 • fl-ll•NOUT ♦ JT-1 • IFN Ut. T•IST 
XFLCTllt • R(IX) 
YflCTUt • RCl't't 

t.. IR" S/360 
1400 cctn INUE 
1410 CALL SC4022fXPLOT,YPLOf, ~PT,l ,NPLTFH,KPLOT,TITLET,t,JPL.ft, 

I l/1 6U.U,1Tt . l .li llElll,JTJ. KSYM,O,fRf.T,L AO l,O, 
l lMIN,YNl~,X~AX,YMAX,0,lJ 

GC TO 1397 
C DATA IS IN fC RM--lX NHISTl IYl NHIST2 IY2 NHIST) IYJ ---• 

1102 JiLCT • JFLOT ♦ 1 
IFTL • 0 
IFIIFIITL ,GT, 01 IFTl • l 
JFLT • IJFLOT-lJ•lfTL ♦ l 
II • IT PLC TC lt 
JT • nrLCTC 3 I 
~FLCT • NPLOT ♦ l 
IFCNPLOT ,LE, lOO• NPLTFM) GO TO 1310 
NPlOT • 1 
kFlOI ■ 0 
tAll FL TNO Cl t 

1110 CO i, Tl l\tlF. 
lfllflAB ,LE, OJ GO JO 1J03 
DC llCl J • 1,NCRPLT 
RUDIS, 320141 SY H, CTEXTC K I ,K•l ,J I 
IIRHEC6,32015JSVM, CTEXHIO ,K11l,SI 
CILL ALFNUf'CKSYMCJJ,LA IHl,JI, 'YN,TEXTI 

1101 co;n rt-uE 
UOJ CCt.T I I\UE 

K•O 
OU lJ.ll J • l, NGRPLT 
II • ITPLCTC2•J I 
NPT • I\PTCRVCIJJ 
ICOUJJ • NPT 
1ST • 0 
IFCII .ec. II GO TO 1314 
1ST • tilPTTCll-lJ 

1114 CC l31Z l • l,NPT 
K• K+l 
IX. NIUO \l 1ST ♦ Cl-lt • ,i• ·ouTUIJ • IT PLOTCU - l 
IY • HR30 • 1ST • 11-ll •NOUUICIII ♦ ITPLO f C2 CJ♦ ll • l 
JFU T CK I • RI IX I 

l)ll ~flCllKJ • RIIYJ 
UI l CO iH 11\UE 

CALL SC~022CXP101,VPLOT,ltOL,~GR PLT o~PLT FN,kPL01,TITLlll&,JPLTlt 
l L~e~ltl.lll.LA8 ~LCl,JTJ, r. 5YM,l, FRtf,L ii ,O, 
l xµa~.,~,~.XMAX,YMAX,O,I UUAOI 

GC TO un 
C 
C 
C Wllllf 

1 lltRITff6,2041I 
AU.CIS,2 0', tJ I lf PNC 
~AITEC6, 20~3J lfP ~C 

1460 N\AR • 0 
DC lSOO 1•1,5 

203 

-02010 

020 i! O 
O! .;o 
Oli CO 
0111 ~ 
021~0 

0 130 
021-.0 



AEA015,204SI IT,JT,SCALEO,NALPHA 
IFIITI 1,10,l470,l4ij0 

lltJO 111 •JT 
GC TO 1490 

1480 Ill• NAIITI + JT 
1490 O~TIII • RIITllt s,ALED 

hUR • NVAR + l 
~RITEl6,2044tlT,JT,IJ1,UUJlll,hALPHA 

I 500 CGM l t.UE 
lfllFPNC.GTeOI W"ITEl7,Z\lSJI IUUTIKt,K • l,NVARt 
GC TO 1460 

1510 lFINVIRt 1co.100.1s20 
1S20 IFI IFPNC,GT,01 WftlJECl,20531 IOUJIKl,K • l,NVARI 

GC TO 100 
C 
C 
C WR I TE RC 
C PRlt.1S our JHE R-HATRIX FRO~ RINT EHPt TU RINTEHPlt. AFTEP PklNTING, 
C NE~ ~AlUES Cf NJEHP iNC NTE~Pl ARE KEQUE~JED, ~HEh NTE~P•U lbLANK 
C CARDI JHIS CPTICh IS JERMINAJE&. 

8 ltRITEC6,206U 
C IF IFPNC IS GT O, T~E OUTPUT hlLL BE PUNC~ED lh THE FORMAJ REIJUIMED 
C FOR T~E CChSECUTIVE INPUT OPTION, READ RC, 

C 
C 

RUCll5,20461 IFPNC 
~AITEl6,2063) IFPNC 

800 AUO I 5,20581 C ITPLOH 11, l • 1 ,41 ,I hALPHAI It, l•l, 121 
IFI ITFLCTIU) 80l,8Cl,ij02 

801 hlEMP • lTPtOTl21 
GC TO 803 

802 NTE~P•ITPLCTllt 
NTE~P•hRlhTEHPl+ITPLOTl2J 

R03 IFINTEMPllC0,100,804 
804 lfllTPLOTC3)1 805,805,810 
805 NTE~Pl•ITFLOTl41 

GC TO 813 
810 NTEMPl•l1PlOTC31 

NTE~Pl•N~ChTE~PlJ+IT~LOTl41 
813 ~RITEl6,2059JIJTPLOTlll,l•l,4J,CNALPHAlll,J•l,1,1 

\IIPITEC6,2060t I I,RII t,l•fHEHP,hTEMPlJ 
IFllFPNCtSC0,800,814 

814 WAITE17,2058ICITPLOTIIJ,l•l,4J,(NALPHAlll,l•l,129 
~AITE:l7,20,3tCRIIJ,1-NTfMP,NTEHPlJ 
GC JO SOU 

C CRVflT 
9 CONTINUE 

C LEAST SQUIRES PCLY~CMIAL CU~VE FIT 
WAITE 16, :?200tJ 

C READ STORAGE CONTROL ClfSTRCI, PU~'CH CONT~LlHPNCI, THE 
C. t~UMBER OF PCl~TS TO BE CllltVE-FITHU IMPJ, THE: DEGREE OF THE 
C POLYhO~lAL CNPt ANO IDENTIFYING lNF~RMATION CN,LPHA9e 
C TERMINATE T~JS OPTION WITH A BLAI~ CARD. 

1'49 IIFICl5,20!i81 IFSTRC, lfPNC,HP,NP,hALPhA 
IFl~PtlC0,100,1550 

1550 NPl • t.P+l 
~AllE16,205911FSTRC,JFPNC,HP,NP,NALPHA 
~P2 • 2•~Pl 

C NPl COEFFICl~NTS "ILL SE LU~PUTED, STORED AND PUNCHED OUT IN THE 
C FORHIT AEQUIREC ev T~E SINGLE: INPUT OPTION, Rl AD R • 
C REit ,~e NR S~BSC~JPTS cro~E ZERGI uEFJNJNG TH~ LOCATIONS IN THE 
C R-APPIY FOR SIORAGE OF f~E CURVE-FIT CCt ff lCIFNTS, 

IFI ISTRC .GE. 01 

2.04 • 

02150 
021"0 
02170 
02180 
02190 
02200 
02205 
01.1.10 
02220 
02230 
02240 
02242 
n221t4 
02246 
022,;o 
02260 



• ~ftUCC5.ZOH tc IJPLCT 11 t ,l•l,HPll 
' RUD NII SUB.>C.'11PTS I C::NTJFYl,-,.G Tl-!t \1A~Tll~c;. LOCATIO,. IN Tt-ll: It-ARRAY 
C FIICII W~ICH THE INO f PCMh.Ni' -.\~IA ' I.E WILL ~E fAY.tN Cl TX,JT.O • ThE 

C SCAlf UCTOR IXSCAlEJ j NO IOcNTlf'tlNC', INf-OiH1ATION &Xll. 01: Ua $&:T 
C lSCAlE TC ZERO IF T~f LEAST SQUA RE S MATRIX HAS BEEU PREVIOUSLY 
C CCMPLTEO. • 

JEAOIS,204511TX,JTX,XSCALE,XLA~tL 
lfCXSCALEIJ553,1560,l5SJ 

l5S3 IFIITXl1~56,155b,l554 
C kETR IEYE THE INOEPENOENT VAR UBl E fROH THE R•ARRAY, 

l5S4 hTEMPl = JIX + HP - l 
.. 11 IJE 16, 320071 
WAITEC6,20591l1X,JTX,ITX,NTENPl,XLAbEL 
J • hPCITXl+JTX-1 
no 1~5S I • l,MP 
J • J • I 

1555 JFLCTCII • RCJl•XSCALE 
~•ITEC6,20481CXFLOTCll,l•l•MPt 
GC TO IS60 

C AfAD IN THE INDEPENDENT VARIABL~ ANU ~CALE■ 

1556 REA015,320CJIIXPLOTCIJ,l•l,NPt 
DC 1551 I • l,'4P 

un JCFlCT Cl. & XPLOT ( 11 • XS.CALE 
.. IIITEC6,320071 
~•ITEl6,20481CXPLOTCll,l•l,HPt 

C AUt THE DEPENDENT VARI l.8LE STAiHlt-.G SUBSCRIPT C ITY,JTYt. M.AU 

C FACTOR IYS(jlEI ANO IDHHJfYrnG INr ORHAT10N CYLABELt. 
1960 PEADl5,2C45JITY,JTY,YSCALEeYLAOtL 

IFCITVl1~tt,l56b,1~~4 
C RfTRIE~E DEPEhDEhT VARIABLE FRON THE ll•ARRAVe 

1564 NTE,Pl • JTY • MP - 1 
"Ill rE l6e 32C081 
"RITEl~,205911TY,JTV,ITY,NTE~P1,YLABEL 
J • ~P(ITYl ♦ JTY-1 

DC 1565 I• 1,MP 
J • J •l 

1S6S YPLOTIII • RCJJ•VSCiLE 
"~IIEC6,20~81(YPLOTCll,1•1,MPI 
GC TO 1570 

C REAC T~E DEP[~0ENT VARIABLE ANO SCAlt ■ 

1566 "Pl TE C6, 3.!0081 
AEADC5,3200311YPLOTCll,1 • l,~Pt 
DC 1561 I • leMP 

1,,1 YPLCTCII • YPL0TCll • VSCALE 
~JllElb,20481CYPLOf(!),l•l,~PI 

C CCi!'IPUH THE CURVE FIT COHFlt terns. STUilit P~C.H AII.O fllflt 

1510 IMIERl • 1 
lf(XSCALE.eo.0.1 INVERT• -1 
CILL CRVF 111 :JL S,ALS,US,XPLOT ,YPLOT .,f~?,W?,J~Olt,:f, Ital , INVERT t 

l SLS,lJLSI 
C PR INT 

l&R ITE ft., 3.?0091 
WAITECb,2C~OIC8LSCJt,1•1,HPlt 
IFCIFST RCJ15~2,15~1,15S1 

C UOfcF. 
U51 J •-1 

DC 1571 I• 1,NPl 
J • J • 2 
11 • IT Pl OTC JI 
JT • ITPl.OHJ+l I 
~TEMP2• N~(IT>•JT 
RCNTE~P2JMBLS(II 

nn COtll INUE 
1552 IFIIFPNCl15~9,1572cl512 

205 



C PUNCtf 

C 
C 

l57Z J•-1 
DC 1573 I• 1,NPl 
J • J ♦ 2 
11 • lrPLOTCJI 
Jl • ITPLCTCJ+ll 

1513 -PITEC7,20451 IT,JT,8LSCll,NALPHA 
GC TC l5'iCi . 

C CCM,.ENT 
10 CONT I t.UE 

lfCJFPLT .LT. O) GO TO 1706 
lfClFPLOT .GE. 01 GO TO 1708 
CALL CAI-IFIAVCql 
CALL 1040Vl8LAHEI 
IFPLOT • IFPLCT + l 

1708 CALL FR~~EVC31 
C6LL CtiSllVC2,ll 
UC • 2't 
IYC • lOZ'i 
CALL RITST~lll,7.~ , TABLlVI 

1706 ~RITEC6,320021 
1705 Rf6Cl5,20561 CXPLOTCll,l•l,201 

IFI XPLOT 11 le E0e 0UUK .AND. XPlOJC 2J.EQ.6LANKI CO TO 100 

~AJTEl6,20571 IXPLOTCll,l~l,201 
IFIIFPLT .LT. 01 GO TO 1705 
nc • IYC - 2b 
IFIIYC .er. 2'il GO TO 1707 
CALL FIUl'EVI 31 
IYC • 998 

1707 C~LL RlTE2VCIXC,IYC,1020,90,l,&0,1,XPLOT,NLASTI 

GC TO 1705 
C 
C 
C 
C 
C DUMP R 

11 CALL CUHPERCRI 
GC TO 100 

C 
C 
C TRIM VTO 

12 CALL TRl~VCRJ 
GC TO 100 

C 
C 
C llllfl CON 

U C6Ll TRl~CCRI 
GO TO 100 

C 
C 
C RES TORE 
C RFSTCRING NTE~P CONSFCUTIVE VARlA~LtS FROM Tl~ ~-ARRAY STARTING 

C IN NAI IT I+ JT TO OTl•l:R R•ARiUV LG{.ATIONS STARTING IN f~RI IUhJTXe 

C TER~lNATE WIT~ A BL A~~ CAROe 
lie CONTlt.UE 

1800 AEiDCS,20461 NTEMP,ll,JT,ITX,JTX 
JFChTEHPll00,100,1801 

1801 ~AITEl6,20bll NTE ~P, IT,JT,ITX,JTX 
IFCITJ100,18C2,1 003 

206 

02610 
02620 



C 
C 

1102 ltY • JT 
GC JO 1804 

1803 IIY • NRCITl+Jf 
1104 IFIITXll00,1805,1806 
UOS JIY • ITX 

cc 10 1607 
180t JIY • NRIIIXl+JTX 
1807 -•ITEC6,20~21 IJY,JTY 

ITV • ITY•l 
JIY • JTY•l 
DC l8CI I• 1, NTEKP 
I 1Y • I TY • l 
J1Y • JTY • l 

1101 ACJTYI • ACITYI 
Gt TO 1100 

C HELP 
IS CALl HELPEACRI 

GO TO 100 
C STOP 

16 CCNTlhUE 
IFIIFPLOTeGE.O) CALL PLTNDCl) 
lfllFPNC~ I 1636,1636,1614 

l6J4 NHIST • NHIST • l 
DC 1635 I• l,NOUT,S 
111 • I • 4 
WRIT~!NTAPE,20501 COUTCJ),J•l,lflt,hTIME,NHISf 

U35 CCNJJl:UE 
l63b CALL TIMEXC4,CUH,OU",TIHES,IIMtFt 

RETURt-
00 

FUNCTION INTEAPIKOPTl,KOPT2t 
C f4U02 
C C ►ANtEr 15 AUG 69 
C IVAN CLl~KF.h0f~RC, ENGINEERING SPctlALIST 
C Elc,~CR AOCh, ~EAOCYNAHICS ENGINE~R 

Ol~ENSIO~ tABELSC321 
32000 fCRMA11lH0/1X,17HTHE OPT!UN CALLED,lX,2A4,lX, 

l llHCiN NOi BE fGUNC,/lX,l9 HPRUG RAH TE~MINATto.a 
DAU lA8flS/4t4RHO,'iH N ,4HREAD,4H R ,1tH!1H0,4H a Ct4HCJUTP,•HUT 

l ... ~TIIIIE,41• .. ,4HPlCT,'tli ,4HwRH,ltHI: ,.ttm~~IT,tiHE flC,wca~F,4 
ZHU ,4HCOl◄ M,lcHENT ,411 0U '4P,4H R ,4HTR1M,4H Yl0,4HUIN,4W4 tON, 
l 4HREST~4~CRE ,4~~ELP.4H • 
4 •~srcP.4H ,. K6LAN~ /4H I 

1r1KOPTl .EQ. KSLANKI GO ro 300 
lh\'EIIP • 0 
DC lOC l•l,32,2 
l~TERP • l~TEAP ♦ l 
IF(kOPTleE0,LABELSClleANO,KOPT2eEO,LAOfLSCl ♦ ltt GO TO lOU 

l0C C0t4Tll'CUE 
bAITEl6,32000t KOPfl,KOPl2 
l~TEAP• 16 

200 flflUAN 
300 lt.TEAr•ll 

~ETUAh 
EhO 

Z07 

0200 

Olb~O 
01M,O 
02670 
Ol&El0 
016 1Hl 
Oll00 
on10 

001)0 

00140 



SLBAO~JINE CEQUCRI 
C USAC3 
C C ►ANCEO 3 SfPJ 6q 

C SIX CEGREE Of FRE EOGM E~UATIUNS fuR AN ESCAPt SEAT 
C 
C IVA~ CLl~KE~BEARO, f~GINEERI NG SPtCIALIST 
C ElEA~CR ROC~, AEPOtYNAMICS ENGIN~t R 
C JI~ LACY, AERCCY~AMIC ENGI NEER 
C EDDIE SMART, jEROCY hAHJCS ENGINE Ek 
C 

DIMENSION Rlll 
CC~MUN lC,N,N~l,N ~~ , NRl, NR4,NR~,Nko,NR7,NR8,NR9, NR lO,Nkll,Nkl2, 

l ~Rl3,~Rl4, NRl 5 ,~ Rl6, Nt l1, NR18,NRl9,NR20,~R21, NRZ 2,NRZJ 1 NR2~, 

2 ~R25,~RZ6,~R27,~~iS,~ R2~, NRlO 
l~TEGEA "',X,Y 

l • l, V 
f cu I V /ll E ~ CE C N R 3 , I J , C N R 4, J I • C NR J , K I , C t !R 1't , MI , C N R l S • Lt , I NR 1 b , "'I , 

l CNRl~,XJ,CNR20,YI 
2 ,CNR27,ZI, (N~2l,VI 

32000 FCRl'AT ClH0/1 OX34 1-bE G I N!HNCi OF HAN-Alm E TRAJ EC TCIOa // I 

32001 f(R µAfClHO/lOX 3S~ 8EGI NN l~G OF ~EAT-AL ONE TRAJECTC RYe//J 

C 

C 

CALL RAILFMCRCV ♦ 61J,RCV+b81,RCV+691, R (Z+ll,RCZ+41,R(l+~l,KCZ+bt, 

l RCZ•71,ACl+81,R(Z+9J, RIZ+lOJ,R(l+ll), P- Cl+l21,RC Z+l31,kCL+l~J, 

2 r, U • 1 5 I , R Cl+ 1 o I , n Cl+ 1 n , R ( I+ 10 I , R C I ♦ l l I , RC l + 12 I , RC I ♦ l.H , 

) AC l+ 141 ,RC I +1 5 t. R C J+q t ,,HJ ♦ lOI ,RC J+ll I ,R ( V ♦ ll J ,RI V<- 131 ,kCV+ l'tl, 

4 P ( V ♦ 15 I , RIV+ l 61 ,~CV ♦ 1 7 J. R ( V • l o I, Al V+ 1 'i I , RC V • 2 0 I , R ( I +l 'JJ, R ( J ♦ 40) , 

5 All+411,RCl+421,RCl ♦431, ~ (1+44J,RIJ+ 6 01,R(J+6ll,R(J+t, 1,RCV+ll, 

6 ACV ♦ ~l,A(V+~l, R CV+6J,kCV♦ 7J,RCV+ 8 1, H C V+9J,RIV+l01,RCV+ l11, 

7 II Cl • 7 I , R C I + tit , R C I + 9 I , R C I + 36 J , R I I + .37 I , R ( I • 3 ti I , R C V + 3 0 I .lt C V + H J , 

8 ACV+3 2l,RCV+3Jl,RCV+ 341, Rf V+l5 1, KIV •3b l, Rt V• 311~R( V+3U l,RCV+3~1, 

9 R ( \I + '• O I , ~ (I/ • 4 J I , R c V • 4 2 I , : C V • 4 3 J , It C V + 4 1; I , R ( v + It 5 t , R C V • 4o I , RC v • 4 7 I , 

l tH V • 4l1 J ,I< IV: 1, CJ I , rt ( V + 5 0 I, I'. IV+ 511 , RIV+ 571 , Pf V•~ l I•~ I V+ ~ J, R ( V+ S~ I , 

2 A(Vt561,R(V ♦ 571, niv • dl, R (V+5il,R(V+ 60 1,R(V♦6ll, R (V ♦ 6~J,R(V + o3t, 

3 ACJ+4~1, Rl~R2l+ 641, RCNR 2 l+b51,k( NRl l +661, Rl t Rl 3+ 231, Rf ~ 4+21, 

4 ACZ+l8J, RC l +l91, R(Z+201, RCZ+211, IH / +221, RCL• 23), kll+~41, 

S ACl+251, ~C/+2 6 l, RCl+271, RCL+ 28 1, R(l+291, R(l+JOI, ~Cl+311, 

6 ~Cl•lZI, RCl+331, Rll+341, R(Z+35J , ACl+41,KCJ•~l,RCl+bl l 

CALL CATPLJCRI 
Clll H~PL~CRI 
R(NR4+l51 • Rl ~R 4+121/R(NR't+25J 
l FIR I NR4+ 126 J- qc;c;. 140, 30, 30 

30 IF(IR(NRl7+ZOl+R( NR27+2 9 11/2e0elt:eRC!Hl 21+701) RHlR4+l2<,)•kCNRlt-t,I 

40 IFC~C~R4+21-R( NR4+1 2bl-RINR13+301110,2C,2C 

C T ► IS SECTICN IS FOR THE LOMBINED ESCAPE ScAT-PlLOT CONFIGuKATluN, 

C DLfSI Df THE AIRCR AFT l~FLUE NC l, 
10 CILL SfAlHNCRI 

JiEfUP~ 
20 ITT• IFIXCRCNRl6+5611 

GC TU Cl, 2 I, ITT 
C ,.AN ~LONE E0LAllO~S 

l JFCll(t-.P4+421 • e98 J 3,4,4 
3 ~RITEC6,320001 

R(N R4•421 • le 
4 CC: NTlt-.UE 

Clll ,_,NC~I 
IIETUltN 

2 CALL SEU(HJ 
PET UP~ Z08 
HO 



S~BAOUTI NE AUXIRJ 
C 14SAC4 
C IYAN CLINKE~6EARD, ENGINEERING SPECIALIST 
C JIM lACY, ,encoY~A~ICS [NGINEf~ 

DIMENSION Alli 
CC~MON IC, N ,NR l, MRl ,NR J ,NR4 ,NR5, NR6, t.R l ,NR8,NR9,NR10, IJH 1 ,NkU, 

l ~Rll,~Rl4,~Rl~,NRl~,NRl7,NRl~, NN 19,NR2~,NR21,NA22,NP2J,NM2~, 
1 ~R1~,N~26,Nk27,~R2 8, NAlQ,~R30 

C tALCIJlAT JCN or- LO AD FACTUl(S AJ A GIVEN POINT ON JHE Pilon. bUUY, 
CAlL LOFCT R IRl~ R4+2 ll, P (NR4+22J, R IN R4+231,RCNR4♦ l01, 

l Af~A4+19t, Af~ R4+l0 ),R NR16+601, ~CN~ l~•ell,RC NRlb+621, 
2 Pl"l,RC51,Rl61,Rlf\R3+41,RCNR3•!>t,R( ,R3+bll 

C tAlCl.LAT Jrn OF CISUM .. E UH,1EEN A POINT ON THE AIRPLANE AN" 
C T ►E SUT C.G. 

CALL PCSXYl(RINR4+ 8S l,k(NR4+86J,P.INk4+871,RIN~3♦ 361t 
l AWRl+::Sll,RCN R3 +3Ul,RHIR211,RI I Rl.l+l t,RI Ml21+2t, 
2 111 ~R 3+39 t, R UlRH40 t ,RI NR l+"1 J, RI 1lR3+4Z I, St I NR 3 ♦ 43 It 
3 ACNR3♦ 44t ,RCt-.lU,+601 ,A( Nfl 4+61 l,lll W1 4+6~1 I 

AINR4+081 a R(~R3+71 - R(NR4+85J 
AINP4+ 9t ~ RC ~R3• 3 1 - RI NR~+86 J 
Nl~A4•qo1 • R( NR 3+~1 - R(NR4 ♦ 071 
RSA2 • Al~R4+881••2 ♦ RINR4+G9J••2 ♦ R(NR4+90t••z 
R(~~4t911 a SCRT(RSA21 

C CALCulATION Of LOAC FACTORS AT COCKPIT. 
CAll LDFClRIRINR4+571,R(NR4+58 1,RtNR4+5~t,RCNn4+67t,ACNh4 ♦~it, 

l ACNR4+691,Rl~R71+2 1 1,R(NR2lt281,Rl~R21+29J,Rl33J,R(34J 6 ~()~J, 
2 PINR3t331,R(~R3+34), R(NR3 +351J 

C CALCULATICN CF EART► AXIS VELOCITIES AND POSITION~ OF COC~PITe 
CAll VELXYZCR(NR4+llll,RINR4•11 2 l,R(N~4tll31,nC NRl+30 t,KC N,l+)Lt, 

1 A CNR3+32 t ,R ( NR21 +27 J, RUIR2l+l8J, RWa 21 •2 9) , IH t k )tl3 I .!,CNA.l• J.4t, 
2 IIC~R3+35 It 

CAll PCS >- V l IR rnn4+1l 4 I ,RINRlc ♦ 11~ 1,r C fiRl,t l Hd .o., o., o •• I{ l ~R,~•1 U t, 
1 AINA4tll21,R(NR4 ♦ llll,RCNR3+.391,it(k l+40),f• ll~3 ♦ 4l .. fli ltJ♦42lt 
2 R(NR3+431,ft(NR3+4'1·J.RWR4+b0),R( UR4o-6l l . R6 !r.4+~2tt 

CALL PCSXY ZI R (N A 4+ 11 7) ,R HIR4 t 11 6 ), R nm,,+ 11-:J : • I ii~:, ::,,c,3c, t, h C t-1:U• JTJ, 
1 A CNMJ+301, R U,R21 +271, R I NR21 t-23 J, rt I M:.2 1+2 i; ) • P.~ :-m3 ♦ 3 C)t ,!WHUHOI, 
2 IICNR3+4lJ,K(NR 3+421,RINR3+43J, R ( NR3 +441,R(~R~ ♦60tg~l ►1•••lJ, 
3 R(NRltt62lJ 

C citC UlATlCN ~F PSl ANO THETA OF THE P~RAC~UTE c.G. W/R TO 
C 8RI lE AP .A I~ SEAT AXIS SYSTE~. 

CALL Mµvvecc n ,N~l9+4qJ,R("Rl9+S Ol,RIN~l9+51J,RINR19•1St, 
l ACNRM+l6l,Rl1 i l9+171,R(NR3+10),f.tCNR3+131,lll NR l1 ♦9f, 
2 P(hRl+llt,RCl,R3 +141, HHIR4+ 10t, RHR3+121,Flll'I, HUl,nc·;~4•lUI 

ACNR1CJ+521 a ARSJNC-RCNR19•51J/RH 1:U94-l81 t 
IIINRl9+531 • •ATAN21~( 1Rl9+ !iOJ,-I (l;R l 9+49 JI 
IFCRCt-iR't ♦ ll.GE.P.( IH 13+331+1 .. 51 1:rn;v. +5 ) ., .1 

C ()RAG PMUCHUTE JlELE/,SfD Al OEl'LOYHC:N T DF ~ECOV~~ CHUTE. 
2 lf(~( t R~+11-ncN~13+331•.05JlOC,lOO,BO 

10 Af~Rl3+1,, c 1coo.o 
100 REJURN 

EhO 

SiBROUTINE SEATHhlAI 
C 145ACS 
C 
C IVAN CllhKE~O EARO , ENG I NEERING SPltlALIST 
C Jltc LACY, AERCDY t. A!UCS C:r~ GINlE R 
C EDDIE Sll~AT, /I ER OCYt-; MHGS ENGJN f-ER 
C ElEA~CR ~Ct~, AEROOVNA~ILS ENGl~ E(k 
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C 
DIMENSION RCll 
CCMMON IC,N,NRl,NR2,hRl,NR4,NRS,NR6,NRl,NR8,NR9,HRI0,~11,Nkll, 

1 t.Rl] ,NR 14, NA 1 S,NRlb,NRl J, tlRl 8,NA19,NRZ0, ~21,NRZ2,NR2i ,NRZ4 1 
2 t.R25,NR26,NR27,~R20,NRl9,NR]O 

lt.TEGER 11,X,Y 
I ,Z,Y . 

ECUJVALE~CE CHR3,ll,lNR4,Jl,Ct~13,Kl,CNR14,Hl,CNRIS,Ll,CNR18,~1, 
l INRl9,Xl,I NR20,YI 
2 ,C~R2J,lt, CNR21,VI 

C,l\lL AT,.0S f R UlA11 ♦ 241, R CNR't ♦ 25 ». R Ct!UtZfl I ,-RC NR3t9 II 
CAL . tCRATEfRCl0l,RClll,Rf121,Rll J l,RCl4t,~ll ~ t.RC HR3+41,RCNR3•51, 

l II CNR 'h6) • ~ Hl kt, ♦ t:, ' ,R I NR 4 ♦ l J ,R lt !t4+ G), RU R 3♦ l l ,RU'R3•U J ,R lNRJ♦U I 
2 ,RlhP J ♦ l'.H,RlN L .Hl'tJ,r.CNR 3+1St, U:R lt+ql, il ( ' •Hl0l, M(P~1,'t+ UIJ 

CALL VElAI RC R l7 I ,R CB) , R 19) ,R CNk '.• 6).R H IH♦ l"/ t, RH R4+ 121, \l NR4♦UI 
1 ,RINR3 ♦ 0l,RCNR:J+llt,UNRHl21, RWRJ+Ut, R( . !~l•l~l, '' l :>, l•UJ 
2 ,RChR4+9t.RfNR4+101,RlNR4 ♦ UP,IH NR3tlJ,RHi 3t2J,RO:RJ+ll, 
J fiCNAlt+2UI 

CALL CLUCR(NR4+161,A8SlRCNR4tllJl,Rl NRl7 ♦ 2· ,RlNRll+JI, 
I 11011171 ,RCNRlHU , P. l tl R1 7 4 1 , 1Utm17+5' ,11k5, NR6-1, Na,, 
2 NR1-l, NRl,~R8,~R?, NRl2e NAl0, NK ll, ~ J 
RlNH l7 ♦ 1 I • P(NR17♦ 11 •SICNC 1 .. nc ln't+llt I 
RCNR l ♦ 'tl • R(NRl7+1tl •SlCN(l.,~ lNRit+llll 
P(Nlll7,, I • ACNR17+SI *SICNCL., P (NR4 ♦ l711 

C ADO CA~PING l ERMS FOR AIRSPEED GREAT R THAN el FT/SECe 
IFIA(~R4 ♦ l i l - el)2,2,l 

C ADD PITC~ CA~PINC 
l MlNR171 • RlNRlll + RCNR16+IOl•C.5*RlNR3+51•RCNRl6+14J/ 

l ROU+UJJ 
C AC0 YA~ DAMPING 

lllNRl 7+41 • A(NRll ♦41 ♦ RlNRl6♦ 12J•C.50RCkR3♦61•RtrtR16+1SJi 
I lllt-P4♦ 12J t 

C ADD ROLL 0A~PING 
fCWP.17+51 "' AlkRll+!it • RrnP.l6 i·lll•C.5•Rrntt3+4J•RO!l\l.6+UI/ 

l UN11/e+l2tl 
2 lflAl~R4+431J 4,3,3 
4 IF(A( HR13•13t-RIN~lt+lll6,5,5 
S RCNAll+lt • Oe 

A(NAlll • C. 
RU.R17+2J • Oe 
R(NA17+3t • Oe 
RCNRl7+41 11 o. 
PCNRl 7+51 • Oe 
GC TO 3 

6 OS• lRC NA2l+l2J-RlNA27+20JI/CRCNR2l•SSt ♦ RI HR21+3111 
IFUSS( 8 5 1 .CT• 1, I BS•l• 
IFCBS eLT. o. I BSa0. 
RCNnlll • R(N~lll. es 
ACNRll+ll u 0$~RCP nl 7+1J 
RCNRll+21 • l!S*IU :J ll+ZI 
RlNRl7♦ 31 • ss• : ,NR17+3J 
ACNR17+41 • Rtit l7•~1 • BS 
RCNRll+SJ e RlNR17•~1 • 8S 

J CC~TI ,-.ue 
t RfCOHRY C ►!IJTE l tlPULSEe AIJSOI\ OED BY SEAT 

CALL RCC:~ T CR WRl8+ 21 1.RC WU(l+12i ,r.tUmto+2.Jl,flCNAU•2~J. REC0Y 
l IIINRl0 ♦ 251, RC NR18+ 2& t.Rl W\l0+2n, 5'Hm tt ♦ 11. CHUrE 
2 RC~RJ3 ♦ 341, flHH\13 ♦ 35 1,tt WRU+? b l,R( WllH . 1 )., R U ' R l +3,U e 
J U NRl l ♦ 391, Rum l 3 ♦ 3 3 ), IH N ,, l., ♦ 70 J, IH ri :-1 13 ♦ ~ I, ,Ct '. il D+ll l, 
4 RCfiRl3+nt. R( Ni< U+ 72 1,R&Nill3+T31,RH· . l3 ♦ T . t, ::trn -Utl.H, 
S lllNRB+J2lt P.U,~13+731, ROIRU+3l t ,Jt CtHH3Hl l t 

llO . 



C SUS U I hf A RCCKEJ FORCES AND HO~IENH 
C 11UCIQR SYS TEH 

IFIAINRl3 ♦42IIZ0,2U,lO 
10 IFIAl~R4tll-RCNR16+59Jll2,l4,14 
12 RfNRl8•2BI • Rl~Rl3+241 

RINR18•29t • RCNR13•l5J 
RfNRl@ ♦ 3CI • RCNRl3 ♦261 
GC TC 18 

14 RINR18t331 • RINRl3•4ll ♦ R(NRl3+40l•RINh4+11 
IFCR(~Rl 9+ 331. GT.3.141Rl~Rla+331 • 3el4lb 
R(~Rl8+311 • SIN(RC NR l8 ♦ Jllt 

R(NRl8t 321 • COSCRCNR18+Jlll 
RINR18+2 dl • RCNR 3+ 13t•RCNR 18+311 + RC Na 4+91•R(NRl 8 321 
AIN~lA+ ~~ I • RC~ R3+14t•RCNR1 3•3 11 + RII R4+lOJ•RCNR18+3~1 
ACtiRl8+ J OJ • RCN P3 tl5t•RINR1 0•311 + Rft .. 't +lll•Rl rlRUt?-4: J 

l8 CI LL Jl G C. K Er ( R C N It l a It R I N R JO + 1' , IU r t l 8 + 21 , R ( NR 18 t '.! I , 
l AC~Hl8+ 41, R(N Rld t 51,R(NRJO+ bl, MCNR4 t Alt 
l RO.A 18 ♦ 18 I, R CNR l 8+29 J ,1tU,Rl a+30 I ,kl 11« 1H4 31,R lNRl 3+4-.1, 
3 RCNR13+45t, R(N RJ3+ 3J,RCNR13+47),RUk1H'•6J,RCPlR13Ht~I, 
4 RINRl3+48), RINRJ3+51),RCNRl3+~0), R C NR l3 ♦ S3 1,R(NR13+S~I, 

~ AINRl3~55J, RINA13+541,R(NRl3+~7),~(NRl3+561) 
Gt TC 22 

20 CALL ROtKET (R( kla ,.~c~nle • 1),k(NR10+ 21,RC NklS• JI, 
l ~(NRl0t 4), R(NR1 8+ 51,~(t RlB+ bt, RtNR4 ♦ 11, 
2 A(t.Rll+ 41, R(NRt 3+ 5J,RlNR13+ ~J,klNR13+ 71,R(NR13 ♦ ~I, 
3 AINRlJ+ q), RI NR 13+ 3J,RINRl3+4 71,kl NR13+4t l,RCNR13+4il, 
4 RC NR13+48), RCNR1 3+511,~INR13• ~0J,R(N 13+531,R(~~13+5,I, 
5 AINR11+551, RCN Rll+,41,R(NR13+571,RINR13+56)1 

C DRAG Ct-UTE DEPLOYMENT IMPULSE 
12 CALL ROC KE T IRINPl B• 7J,R( NR1U+ dl,R(NR16+ 91,RCN~ lO ♦ lOI, 

I P(NR18+lll, R(N Rl0+12J,R(N R16+131, RINR~ ♦ 11, 
2 I! C N R 13 + l '1 J , I( C N R 13 • 1 5 ) • rt ll J' ' J.3 t-1 l, I , R ( !Hl 13 ♦ 17 I , R C PHH ~ ♦ l8 I , 
3 A(t.Rl3+19I, IICNPl3+l3J,RINR13♦7t.J.kCfHU-' ♦ 751,illN~l 3" i~I, 

4 AINR13+771, RINiU3+76),RINRU+ 71,1: 0IR13 +7oJ,Rlt,;Rl3+lH, 
S PI t. PB+ 16 t , R IN R 1 3f- 111 , P. ( NR B <· 12 I , n H !UH 111 J 

C RCLL ~CTCJ.FlTC~ ~OTO R,~ND YAW MGTLJR fO~t~S A, 0 ~OHEHTS• 
CALL CNTPLS(R) 

C COMPUTE RECOV Ct-UTE FO!lCES ANO IIOIIEIHS 
CALL CHUTESIRl241, li51,R(26 ),~(Y '23J,RIY•241,R(Y•251,RCY•lbl, 

1 R(Y+l4J,RIY+27), (V+l21tRCY+Ul,k(Y .. 61,R0+71,tllY+Et,:uu, 
2 RlY ♦ lJ,RlY+2J,FP S ,R(Y ♦ 9),R( •lOJ,RIY+lll,~(Y+31,UCV~41,kCY+St, 
1 A(Y+l9J,~CY+lS),RIY+lbt,RIY tl7 J,R(Y+ lO l, RIY+Z8J,AlY•"~ I, 
4 R(Y+30JeR(Vt20t,RCY+ 3lt,RIY• ~2 J,RCY+33),R(Y+34t,~CV+3jf,RCY+l~J, 
S RCY+21J, 
6 R(lt241,Rll+251,P.(1 ♦2b),RCl+ 27J,rtCl+2 1,~(1 ♦291,Rl ♦ ll,R(K♦ )JI, 

l RIJ+441,R(Jt45),RILJ/32.17, RIJ+ZbJ,FX rro,FYPSO ,FZPS OefPSO, 
8 A Cl ♦ 1J • Ii ( L + 2 J, R I I.+ 3 t , A, i3t C, 0 • rt C J +15 I , RIK._ 3 7) , R (I< ♦;) 3 t ,MK+ 391 , 
9 AlK+341,A(K+35),P(K+36J,RC +2l l.lHU+221, d +231, 
l A I J t 12 J , R I I + 1 ) , R I l + 2 J , IH I + 3 ) , R l I ♦ 7 J. R ti ~-tl ell C I ♦ 9 I , RC I ♦ 4 I , RC I ♦ ~I , 
2 ACl+6J, R(L+ 1d, fl(l ♦~ J,11(L+ 61e~ U+l01,AU +Ut, 

3 Jf C I+ 12 ) , R l 1 + 13 > , R ( I t 14 J , R C I+ }. 5 J , I~ ( J 9 J , R t J ♦ l O J , AC J + l U , A CL• 11 1 

4 PIL•81,Rlt+20J,RIL+9t,RCL+lO: . KCL+ll,, RCL+2l l, RCt+l lJ,~ &l+131, 
S All ♦ l4J,R(l+l 5 1, R(L +l6t, R (lt)7J,RIL• lD ), f (L ♦ l91,RC~~,u,.ux1, 

6 CYl,Cll,c;,t2,CY2,Cl2,CX3,CJY3, 0U ,0'4,D "4,Dl 411R(l+l1,Afl.+lt, 
J RIL+3),E noC,l,n(L+221,RCl+23) , Rllt'41,RIL•2~1,R&L+261, ~I L+l111 
AlllJ • ~,~n3•24) 
Af2PI • R( ~~3t25 1 
Aczq, • R(h R3+26 J 

C COMPUTE CRAG CHUT E FO~CES ANO ~o: .NTS 
CALL CHUfESCl>ll8t,Htl91rRt20 1 iHX +231,RC:t <• 2•'t l,RO:v15).IU1♦2b t, 

l RCX ♦ l4J,RIX+27t,Rl~+l21,R(X+l 3 1,RIX+61.R lX+ 7),A(X+C)tRCXI, 

211 

TRACTOa 

SUSUI NR 

O•AG 
PAllt,'" !il 
OPLYI NT 

RECOV 
CHUTf 

O!U.G 
CHUTE 



2 •cx•ll,RCX•21,~CX•351,RCX•ilekCX•lOl,ACXtlll,ACX ♦ 3t,RCX♦~t, 
3 •CX ♦ 5leRCX+l9t,RCX+l51,RCX•l~l,kCX+l71,RIX+l81,~CX+281,RCX+l91, 
ICt JO+ 301 ,AC X♦ 201 , R CX+it 3 I ,k CX+ it41, t( X ♦ 4!, I, RC X ♦ ft6 I, fl. I Xtlt'U ,RC U48 I, 
5 IICX♦ 2lt, 

6 II CI+ 18 I.A 11 + 191, RC 1 ♦ 20 I, RC I •21 I.RC 1 ♦221, RC I +23 I, RI J+ U ,RIK♦ UI, 
l •CJt461,ACJ+471,~IMl/32el7 eRIJtZ61,kCX+31t,RCX+321,A(X+33t, 
I RCX+341,R(X ♦ 36),AlX+37leRIX ♦ l81,RCX+391,AIX♦401eR(X ♦41J,RCX•42t, 
9 •cJ+l51,R(K+l71,R(K+l81,R(K+l91,klK+141,ACK♦ lSl,R(~♦ lol,RCw•71, 
1 AUUOl,RCn+91, RCJ+l21,Rll+ll,ACl+21,ACHll,1Hl+7t, 
Z IC l t 8 I , II C I+ 'i I , R I 1+4 I , IU l + 5 I , A Cl + Cl I , A 0 1+4 I , R lit+ SI , 
3 ,Cfl+61,ACl ♦ lOl,RCl+lll,RC 1+!21,RI l+13J,Rll ♦ Hl,RCl+151,RIJ+9t, 
4 R C J + 10 I , R C J+ 1 U , I CPI t 71 , R I I i ♦ 8 I , AC M ♦ 20 I , R ( : I ♦ 9 t , R Ul t- 10 I ,k ( M + 111 , 
5 RIM+211,PIM+l21,R(M+lJl,k(M+lftl,R(H+l51,R( M+l61,R(M+17J,kl"+l8t, 
6 II 04 ♦ 191, R II(+ 10 I , RC M +2 2 I ,RC 1-l + 231 , RC M+ 24 I , RC~\ ♦ 2 5 t , RI 1-1+ 2o I , R IM+2 7 I , 

l AC1'+28t,ll(M ♦ 291,R(M+301,R(i-1+311,RCl'1 ♦ 32),R(H+331,RC/l+U, 
I RCN+21eRCfl+31,Rl~ ♦ 341,lflXIRCH+351+eOOll,RCM+361,RC~•J71,RCM•381~ 
9 RCM+391,RCM+401,R(~+41)1 
Pllll • RCNR3+181 
Rl221 • R(hR3+1~1 
RC231 • R(hR3+201 

C SUMMITION OF NON•AEROOYNAMIC FORCES ANO HOHENTS 
A•RCP..P13 ♦ lll 
B•RCNRl3 ♦ 3lt 

RCNR4+301 • RCNkl81 + RCNR18+ll•A+RCNR18 ♦ l~I 
1 ♦ R(h018+2ll*S ♦ RCNR18+341 + RCNR1~ +411 ♦ RCNR27+6t 
l • RINR191 t RCNR201+R(NR 1A+ 541 + RCNK18+6ll 

RCNR4+311 • RC~RlG ♦ ll+A oR(N ~ 1S+dl+RCNRl0 ♦ 151 
I ♦ AC~nl0+221•B + RCNR18t3SI • ~CNR1 0+421 ♦ RCNAZ7•71 
l ♦ IIC~Rl~•ll + RCNR20+lt+ RC NR la+S51 + ACNRl0♦ 6ll 
RINR4 ♦ 321 • RChR1 0+ 21+A•RCN Rl8+91+R(NR1 8+ 161 

l ♦ RCNR18+23)•~ ♦ RCU~lB+361 + RC N~18•4 J I ♦ RCNR27+81 • 
2 ♦ RftdHC,+21 + l{(NR20+2t+ R(W~l/.1 +561 + r.tr!Rl8+631 

R04114+33t • IHM"ll 3:U+HKUIP.U:HOt nar ,l~<·lll 
1 • RUJR18+2'tl•G + RCN iH G+3G: + r.rn. :1a;.,=:;i ) + R(M(27+9t 
2 ♦ R(NRHl♦Jf ♦ kCNKtU+lt+ ~Ulk18+:,U ♦ k(NK18+6!tl 

IINR4+341 • ACNR1E+~l•A•RCN R1U+ll)+RCNR1U+l61 
I ♦ RC"R18+251t.6 + ii CNIU6+3CJI + RCl'i!HR+4~1 + RCMt27+10t 
2 • ACP..nl9+41 + k(NR20+41+ R( NR18+S91 + Rf~~l8+661 

RC~R4+35t • RCNR18+51+A$RIN9l&+l21•k( N~ l8+1~t 
1 • RC~Rl8+261•6 • k(UR18+40~ + RCNR18+47t ♦ R(HR27+llt 
2 ♦ R4NR19+51 + R(fl'R20+51+ RlN Rl!:1+601 + P.U:Rl8+671 

c•LL ANGM~OCPCNR4+271,K(Nn4+281,RCNk4+29t,RC NRl6 ♦ 11,RCNRlb♦~·· 
I AC~Rl6+3t,A(~R16+4t,RINR16+St,R(NR16+6),RCNR3+itl,~CNRJ+~I, 
2 RCt.R?Ht t 

CALL FRCMO~CRINR4+Jbl,RCNR4+37J,ACNR4 ~381,RCNR4•3ql,RINk~•4UI, 
1 11Ct.R4+4ll, RCNR17 ♦ 31 ,RINR!7+U ,RlNRl7+ 21 ,~HHH7+51 ,RCtlklll 
2 eC.Ct.Rtl+ltl , RCNR4+l'.H, HCtmlb•UI.RCi .. 1Ml41,RCl!iU 6+1St, 
3 A(NA4+301,R(t.R4•311, RCNK~ • 32l, ~CNR~+331, RC N~ "+341.R(NR4♦ JSI I 

C ,u •cc EL O CI< C 11 , R l 2), r C 3 t , H (I,), RCS), RC 6 t , R lN P.4>+ 1 tit ,R CN!l't ♦ 191 , 
1 AC NR'it 20 t ,R CNR3 ♦ ttl ,RC NR 3+51 ,RC M1U+td, R ll'-:!lJ+ 1 I tfH MCH 21,R W.'U+3 I, 
l ~C~R4+ql,R(NR4+10t,R(NR4+11>, HCNR4+361,kl ~~4 t!7), RC NM4+3~1, 
J lllt.Rl61, R(NR4+3~1, R(NR4 ♦ 401, RCNR4+~lt, RC NR16+ll, KC NR16+ZI, 
4 RCMH6+3t,RCNR16+'tl,Rl"R16+5 1, RCN R16+bl, RC N R't ♦ 271,Jt(W 't ♦.:81, 
5 ACNR4+2~1, M(NR16+71, R(NR16+bl, R(N~l6+~t, Oe , ~. , 
6 o. , o. , o. J 

CALL SP me (RC 16 t ~ R lNR3+lb I• I< lllR3+ 171, fW'4R4+111, 
I PCNR4+201,R(N~16+511,R(NR16+5itl 

Pfl71 • Rlt.R3tl61 
·RETURN 
EhC 

lll 



S~BAGUTJNE CONTRL(R) 
C 14SAC6 
C IVAN Cllt.~lN8EARt. ENGINElRlNG SPECIALIST 
C JI"' LACY. AERCOYN~MIC~ ENGINEER 

Cl,..EhSION Rtll 
cc .. 1110N IC• t. • I'. Rl, t-lR2 • Nk 3, NR4.N R!I, NR b .NR 7,Nk8, NR9 • NR J 'l, NRll •'"'-ll, 

1 t.Rll.t.Al4 . NR1S,t.Rl6,t.R17,NR18,NR1~.~R20,NR21,NR22,h~2l,h~l4 1 
2 U2 5 .NR26, NA27, ~.R28, t ·r. 2CJ • wno 

~GO• IFIXIRINP26• ~91 ♦ .OOl) 
GC TCllo2,3.4,5o6,7.d.91.NGO 

C CAlCt.LU ION O, TOOOM FOR SETT ING QR TO ZE:RO TO SIHLLATE to~i 
t Cf PICHT ~ING, 

2 A(NPl5+10) & -RINP4+6~1•RCNR2btb)/2,0 
PETURt-.: 

C U► T AESPCNSE TO A COVHANOED POSITION, 
! RCNR25•231 = lAGlCR(NRl6+4ll,KINR26+40t,R(NR26+421 1 

l Pl~M4+ll,R(k~2b+4311 
RETURN 

C RIGHT AN C L f:l'T ,'d LEROU Rr:$P0i~Se TO A C0.-11-IAN0EO POSITION. 
4 AfhR25+201 ~ LAGlCR(tR Z6 +441,0e,RCNR26+45t.Rf~R~+ll,RC~R2b+~6tl 

RCNR2~+211 z -~(NR25+201 
AETUIH, 

C WING A~D NOSE FAN T~RUST RESPONSE TO E~51NE FAILURE, 
S k(NA25tl01 • LAG1CR(NRl6+~9t.~(NR26+471,R(NR26+511, 

l PC~R4+11,nC"R26+52tt 
R(NA25+llJ E RCNR?5+101 
AC~R25+12t • lAGl(RINR2b+50t,RCNR26♦4Ut,RCNRZ6+53t, 

l Alt.M4+lt,RCJ\R26+5~JI 
PCNR25+161 ~ lAGlCRl~Rl6+571,RCNR26+56t,RCNR26+581, 

l ACJ\R4+lt.Alt.R26+59tt 
ACNR25+lll • lAG11R(NR26+55),R(NR26~~b J~RCNR26+58t, 

l A(NR4tlt,RINk2~•5~JI 
A(NA25+181 2 lAGlCH(MR26+6ll,R(NRZb+60),R(CR2b+621, 

l ~l~R~t;).~(NR2b+b3tt 
PCNR25+19J ~ LAGl(R(NR26+641,RINR2b+60),R(NR2~+621, 

l R(NR4tlt.Rl~R26+6311 
PETUPN 

C BETA VECTOR, lH:TA STAGGER, ANO WING FAN THRUST RESPOi~SE · fO fAN 
C STRLCTUR~l FAILUREIRIGHT FA~J 

6 RCNR25+101 a LAGl(R(~~2 6+49t,ACNR26+476,RCNR26+5ll, 
l P(NR4+ll,RINR26+52tt 
R(NR25tl~t,. lAGlfRINR2oT57J,RCNk26+561,R(N~26+50t, 

l P(~A4tll,Rl~R26+5qJJ 
A(NIC25+181 ,. lAGlCRWll2b+6ll.R(NR.:!6t60l,KCNR2b+621t 

l RINR4+lt.RINR26+6llJ 
RFTURJ\ 

C PITCJ< FAN BUCKET RESPONSE TO A C0.'1MhNOEO POSITION. 
l RCNR25t2~t • lAClC~(Nk26f66J.RCNR26+b5t,R(~R26•tlt, 

l PC~n4+lt,Plt.P26+6811 
RETURN 

C BETA VECTOR RESrONSE TO VECTOM ttTUATER FAILURE. 
8 AC~R2!:i+l61 • Li\GlfRCNR2o.-571,RINR2b•~bt,RCIIR26+58), 

l RCNA4•lt.R(t.R26t5911 
P(NRl~+lll • l AGl(~(NR26•~SJ.n(NR2b •~~ J,R(NR26+S61, 

l PCNP~tll,R(NR26t5911 
PETUPt. 

C RETA STAGGER RESPONSE TO V~CTOR AClUATlR fAILU~E. 
~ R(NM25+181 • LAGl(flfNR?bt6ll,RC NR2&+60ltKCN~26+62t, 

l P(NP4+1t.R(~R26+63tt 
Zll 



ACNR2!+lql • lAGl(R(NM26+641,RINRZ6+~01,RlhR26+t21, 
1 AlhA4+11.Al~R26+6ltt 

I PflUA~ 
EhD 
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~IIBROUT I NF. IN ITC f A J 
C h~A07 
C IV•N CLINKFNnF.ARD, fNr.lN~FRtNG SPf.CIALIST 

Ol~FN~MN Qf 11 
COMMON IC t ~:, P:Rt t NR2 ,NR 1 t Nfl4 ,NRS t UR6 t flR7 • NRA ,NRCJ ,NR 10 ,NR 11 ,NRI 2 • 

l ~R\ltN~l4,NRlS,NR16,NR17,NR18,NR19,NR~n,~Rll,NR22,NR23,NR24t 
? ~R2~,Nq26,N~27,NP2R,NR?~tNR]O 

320n4 FO~MATC1H"//l0X42H~[~INNING OF COMAIN EO ~EAT-MAN TRAJECTORYa//) 
C SUAROUTINF FOR CO~PUTJNG AIRPLANE,SEAT,ANO P~RACHUTE INITIAL 
C CONDIT 1011:S • 
C 

WPITFC6,~2M41 
C SET IIP FLMi FOR STAGING INFORMATION• 

QftlR4+4?) = o. 
C ~ET IIP Fl AG FOR PARACHUTE FJECTION ANO LINE STRETCH. 

RfNR4+441 • -laO 
R(NR4+1•~1 • -1.0 
R(NR4+4~) c -1.0 
P(NR4+47' a: -laO 

C FLAG~ FOR PlT(H ~OTOR~. 
RrNR13+14~) • -1•0 
R(NR13+14~1 = -1•0 

C FLA~ FOR CAT~PULT FIRING AND STROKEa 
RCNR4+141 • -laO 

C ZERO INITIAL ~PINAL COMPRF.SSION RATE AND DEFLFCTtON 
P(N+lf,t II Oa 
IUN•l7J • n. 

C ZfRO IHITIAl PROPELLA~T WFA eunNED FOR CATAPULT 
IUN+4~) • o. 

C ~UPPRF.55 THf. PITCH MOTORS, WHICH WILL BE INITIATED 
C AUTOMATICALLY BY SPECIFIED PITCH RATES. 
C 
C ~OTOR OPPO~l~G PITCH-UP. 

RrNR13♦ QC,J = 10001 
C 
C ~OTOR OPPOstrG PITCH-DOWN• 

it 1 "iiH ':\+ 11 l I • 1000. 
C 
C JNITIALIZr RAIL TRIP SWITCH ACTUATION TIME TO PREVENT SEAT-~AN 
C SEPARATION INITIATION U~TIL SET AUTOMATICALLY OY SEAT CONTACT 

R(NR4+1,6) = lOOOa 
C AIRPLANE DtrffCTYON CO~Jlff~ WITH RESPECT TO TIIE EARTHe 

C-Ll OIRCO~IRIN+3ql,RIN+401,n1N+41),RIN+411,R(N+43), 
1 kCN+i,,., ,RfNR4+601 ,RIW~4+61 J ,Rlf'. 4+62' ,RCNR4+92) t 

2 ~fNR4+q]),Rl"R4+941t~INPS1tCOSPSl,SIHTHE,COSTHEt 
-, SINPHl,COSPHI) 

C CATAPULT DI RF CTION COSINF~ WITH RESPECT 10 THE AIRPLANE. 
CA LL D I RC O S Cl< 1M R 2 l + 3 I , R !ti R 2 l + 4 I • H I W1 2 1 + S I , R II R Z1 +6 ) t R r U :' 21+ 7t t 

1 RINRZJ• Rl, RI N~ 2l+9)tRCHR21+10)tR( ~R 2l+ll)tr•c~~21+2lt,RC~~21+221, 
2 R(NR21+ 23 1,SHIPSl,COSPSl,SINTHE,C() THE,Slll :~· 1-11,cosPHI) 

C ~fAT DJRrCTION COSINES WITH RrSPECT TO THE CAT APULT, 
(4Ll htPrn~(R(NR21+12),RI ·~ 21+1 3 ltRC N~21+14),Hl ~R21+1S),R(ttRll+l61 

l ,RfNR2,+171,RCNR2l+lfll,RINR2l +l9)tRf N~ii+20)tRC NR 21+24)eR(URZ1+t~I 
'> ,R CNR2l +26) ,SINPS I ,CCSPSI ,51 Nrt-lE ,COS THE,:=: I r!PHI .cosPHI J 

C ~EAT OtRf.CTI OI I COSINE~, WITH RE~PECT TO THE AfJH-' LANEa 
(i\LL MPVl'AT IR I Nf~4+4 6 I ,RC Hfl4+49) tR I ,~ru •• ~o J ,RCl 'R4+Sl J ,Rr ,m •• ,21 t 

1 RC NR4+~ ~ I ,R INR4+54 l ,RI NR4 +SS I ,RI l'-f< 4+S6 l t 

? RiNl1 21+ '3 1 , IHNR2l+ti l .RI Nr.21 ♦ 5) ,rnrm 21+61,R<" R2J+7) ,ROJR21+8), 
1 RC ~~ 21~91,~( NR 2l+tnl,fl(NR2J+lll, 
4 RCNR21+171 ~RINR21+13!,RINRZ1+14),RINR 21+15J,RfNR21+16JeRI M~it+17J 
~,~fN~71+lR),R(HR2l+l?ltRINR21+20) ) 

C 5fAT DIRF.CTION COSINES WITH RESP[CT TO THf EA~TH. 
llS 



) 

► 

CALL MPV~ATIRIN+l~).RIN+ll)•RIN+l2),RfN+l3),RIN+l4)iRC
N♦ l51, 

1 ~INR4+1')J•~INR4+11'1),RINR4+1l)t • 

2 R I N+ ·sq I , ~ I N ◄• t,-, l • ~ I N + 11 1 I • f! I N+4 2 I , RI N+ 4 3 I , RI N •4 '• I t 

1 R(NR4+601oRINR4+611,RINR4+621t 
4 R(NR4+481,RINR4+491oRINR4+501,RINR4+51JtRCNR4+521,RCNR4+531t 

~ IHNR4+~'-I ,R1Nf~4•5~1 ,RCN R4+561 I 
C ~EAT EULER ANGL f:S WITH Rf.5PFCT TO THE EARTH. 

CALL CO~OIR(RINR4+61,R(NR4+7J,RCNR4+81, 

1 RIN+lOJ,RIN+llJ,RIN+l21,RIN+l31,R(N+l4),R(N+l51, 

l qlNR4+Ql,RINR4+lOJ,Q(NR4+lll I 

C ~EAT POSITION, EARTH AVI~ SYSTEMe 
CALL ~PY~AT (AECll, AFC12, AEC13, AEC21, AEC22, AEC23, AECJl, 

1 arc32, Afr33, R(NR1•3 ~ 1, RINR]+40), RINR]+41), ntNR1+42), 

2 QIN?l+411, n1NR1+44), RINH4+60J, n1NR4+611, Rl"R4+62), RCNR21+3), 

~ R!NR?l+41o RtN 21+5l, RINR21+6), RINR21+7), RINR21+8J, RINR21+9J, 

4 RINR?l+ll'IJ, RINR11+111 > 
C INITIAL RhlL POSITION OF SEAT IF RAILS SHORTED OUT 

R(NR27+1fll = Oe 
RI MR27+1 CH • o. 
R!NR27+20l = RINR21+~2l 

C FLAG FOR SFAT TIPOFF IF RAILS SHORTED OUT 

R!NR4+4'1 = 1. 
C (HF.Cr. roR RAILS SHORTED 

Jr:-(RfNR?.1+'>8) 120,20,10 
1-, CONTI NI IF' 

C INITI AL ~FAT POSITION IN A/P AXIS SYSTEM FOR ZERO LOAD FACTOR, 

C GfOMr=-TRtr CON~tDFR~TJONS O~Lv. 
CALL '4PYVf.C IR< NR21 +27 >, RI !IR21 +28 > ,FU NR 21 +29 >,-RI NR21+33 I, 

1 -R(NR21+341,-RINR21+351, RINR4+4~),R! NR4+491,RIN R4+SOl,RCNn4+511, 

2 ~ I NR4+"'21 ,Re NR4+51 I ,RI NR4+54 I ,RI NR4+55) ,RI N!~4+,6) I 

RCNR21+?7l = RCNR21+7.7H· R !NR21+6ll ♦ RCllR4+!>(1J• f?!NR21+321 

R!NR?l+?81 = RINR21+28)+R<NR21+621+ H!NR4+53l* RCNR2J+321 

R(NR21+791 : Rl~R21+29!+RIN~21+ 63!+ RltR4~561* Rl~~21+32) 

C CALCULATIO~ or LOA D FACTOR~ AT coc ~r1r. 
CI\LL LOFCTR(R(II 4+571,r-nr' rt 'H·50).~II:, :, - ► ~9),Rrr,:R t,+ 67J.R(N~l1+6C1, 

1 RINR4+6ql•~l~H21+271,RINR2l+28)tklhH21+~91tKl33ltRC3~1,RC35)t 

2 RI NR1+13 I ,RI PlR3 +3 4 I ,Rf r: R3 +35 I I 

C DCC. * N'f.Yl 
C'/\LL t-lPYVFCI xn1P, YTMP,ZTMP, RINR4+571, R(URl:+50), R(NR4+59J, 

l RINR21•121, RINR21+13J, RINR21+141, R(NR21+15J, R(NR21+161, 

2 RINR~l+l71, RINR21+18l, RINR21+19l, R(NR21+20) > 

CRAIL DEFLECTION OF OOTTOM RIGHT BLOCK fOR COMPUTED LOAD FACTORS 

RCNR77+181 = XT MP / RINR21+58) I RU 'Rl6) / 6e 

RINR27+191 = YTMP / RINl?71+59l * R(N:!16) / 6e 

R(N~27+?0l = ZT~P / R!NR?l+601 * R(NR161 / 6e + R(NR2J+321 

C FLAG FOR SFAT TIPOFr IF RAILS NOT SHORTED 
R(NR4+4~1 c -1.0 

20 (t')IHINtJ~ 
C F.AQTH AX I~ COOP.Dl~ATE~ OF SFAT WI T ► I RAJ LS DEFLECTED TO 

C GIV~ C0'-1 PtJTFl"I LOAI'> FA(TORS 
CALL PO~XY7 ,~~ ~vs,ZS,R(NR1+36),R(NR\+17),R(NR1+38),R(NR27+181t 

1 RINR27+19l,RIN~27+201,AEC11, AEC12, AEC13, AEC~l, AEC22t A~C23, 

2 AEC11, AfC32, AEC31 > 
CALL POSXYZ !XTMP, YTMP, ZTMP, XS, VS, lSt -RI R21+331t 

1 -RU~R21+341, -RINR21+351, RINRl+lO), RINRl+lll, RINR1+121t 

'I R1t-m1+11>, r.1NRl+Jl1), Rll:Rl+l5)t RIHR4+91, 11u:. ,,no,, IHUR4+111 

CALL PO~XY7 IRntR1+71, RIWO+BI• RCWU+91, XTM , VTMP, ZT!-P, 

1 RINR21+611, RINR21+~21• RINR21+63), RINRJ+391, Rl~Rl+401, 

l RINR1+4ll, RINR1•4?1, R!NR1+43)t RI /~ 1+441, RINR- ♦601, RCNR4+6llt 

1 Ql~P4+f,.7) I 
C INITIAL [)f<;Ti\NC E mo~, AIRPLAM' CG TO SEAT (Ci fN ATIH'l.AIH: AXIS SYSTEM 

CALL MPVVFC1R1NR21+27),RIN RZ1•28J,R(NR21+291tRIN+7)-RIN•36)~ 
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1 RfN+AI-R(N+371,R(N+ q l-RCN+, 9 1,RCN+19t,RCN+42),RCNR4+60t,RCN+•0 1, 
1 RIN+41),R(NR4+6lt, RIN+411, RIN+44!,RC hR~+6 211 

( SEAT RODY A>CI~ ANGULAR RA T( COMPOr1r.r n s . 
CALL PO ~XYZCRIN+41, RIN+51,RIN+6l •O.,o • • o.,RCN+ 33>,RCN+34),R(N♦ )51, 

1 q(NR4+481,RI NR 4+49 1,RINR4+50l,RI NR 4+~11,Rl ~Rh +S21,Rf~R4+~31, 
2 RCNR4+~4),RfNR4+551,RC NR4+561) 

C SEAT nnoy AXI ~ LI NEAR VfLOCITY COMPONE NTS. 
CALL VELXY ZCU SA,V SA, W~ A,RIN+ 301, RIN+ Jl l , RC N+ ]~l,R(NR21+271t 

1 RCNR21+7.Al,RI NR2t+ 29 ), RCN+331, RIN +14 1, R(N+3 5 11 
CALL PO~XYlfRftt+lJ,RC N+ 2),RCN+31,0,,0,,0,,US A,VSA,WSA,RCNR4+48)t 

1 R(NQ4+491,RCNR4 +501,R(~P4+51t ,nCNR4+52),RC NR 4+S31,RfNR4+541t 
'~CNR4+~51,RI NR4 +5611 

C OR Mi CHUTE FAR TH AX Is vnoc ITV co,WONEtHS. 
CALL VfLXYZIUPDC,VPDC, WPDC,RIN+l>, R~N+lt,RCN+31,RCNR13+171t 

l RCNRll+l 8 1,RCNR13+191,RCN +41,R l ~+51, RIN+611 • 
CALL PO~XY Z IRIN+l 8 1, N IN+l91,RIN+20l,O ■ ,O, , O,,UPOC,VPDC,WPDC, 

1 RCN+l0t,RI N+llt,RIN+l21,RCN+l31,RI N+l4)tRf N+l5)tRCNR4+9)t 
, RINR4 +tnJ,RCNR4+llll 

C DRAG CHU Tr f/lRTH AXIS P05IT ION COMPONCNTS. 
C II LL POC.XY Z I n nl -+2 1 I , rt I Iii•~ 2 ) • n I N+l 3 I , fl Cll+ 7) • ... , N+B I ,R l N+9 I • 

1 R(NRl1+17), R(NR13+181,nCNR13+191, n (N+lO)tRIN+lll,RCN+l2)t 
2 RIPl+ l31,RI N ♦ l4!,RIN+t c; 1,R INR4+9), R H! , 4+1CJ) , RCNR4+11)1 

C RECOVERY (HUTE EARTH AX If, VELOC Irv COMPONEN TS , 
CALL VF.LXYZ ( UPRC ,VPRC , \·I P~C , RI N+l 1 ,RC N+2 ) , RI N+3) ,RC NR13+371 • 

J PCNR1,+18), RI NR 13+39 ), RCN+4), RI N+5 t,R( N+61) 
CALL POSXYZI RIN+24),RIN+25), Rltt+26 ),0.,o.,o.,UPRC,VPRC,WPRC, 

1 ~CN+lO),RIN+lll,RCN+l?t,RIN+l 3),RIN+l4),RCN+151tRlNR4+91t 
2 RCNR4+10),RINR4+lll) 

C RECOVERY CHUT E EARTH AXIS POSITION COM?ONENTS, 
CALL POSXYZIRCN+27),RIN+2Gl,RCN+291, R(N+7),RIN+8),RCN+9)t 

1 RlflR11+37t,RINRlH38>• RINR 13+39),RIN-1- l0>, IHN+1l)1RCN+l21, 
2 RCM+l1),RIN+l41,RIN+l~l,RCNR4+9),RINR4+10),RINR4+11)) 

Q~TUR~ • 

t~O 

SLSROUTINE AIRPLNIMI 
C 14SAC8 
C IVA~ Cllt.KH8EARC, f 'GI NEER mG SPH. lAllST 
C ElEihCR ~oc~. LER Ci vhA~ICS ENGINEER 
t JIM LACV, AERC OYhAM ICS ENGI NE ER 
C fDOIE SMART, I E OIJYNAHICS EII GI NEER 

Cl t' HSlOI\ RIIJ 
CCHf'CN IC ,N , NICl, NR2. t.R3, NR 4. "' R5, NRu ,NRl, NRO ,NR9 ,NIUO,~U ,.lk ll, 

l 1'R 11, NR l 4, tJR 15, NP lb• NR ). "i , NR l B, I IU C'), NR 20, NR21, NR 2 2 ,NR 2lt NR2't r 
2 t.P25,NR2b, ~' 27, f RZ8,NR2~.NR3 0 

lt.T EGEK E,F 
EClJIV,,LE ?,CE ( R22,ll,lNR23,JJ,INR24,K),CNR25,U, ' .·~~6,MJ,CNko\,FJ, 

l (NR1,Ei 
CALL ATH 0SIROIH4+l41,ll( ,m4+ 2~).RCI R4+ 26) ,-RCNR3t18J t 
Clll CCR4T £1Rf 39 1. R(401, R( 4ll, RC42 1, k l4 3 1,Rl4~1 RINR3+33J, 

l IICNR :H :•t. : ,R fNR3+ 3~1, R( W1.4~ 921, f~ lUR11+9 31, f1 (:JR4i- 94 ),r.0;.1U+39 ! . 
2 fl 11\113 ♦-,,(; I, R INR 3 +4 l), R' I R 3+42 J ,R Cl i{3+43l, RU-. RJ+ l14 J .R ( ~ 4+t.UJ, 
3 AC NR4+6il, Rl~R 4 +6ZII 

CALL ~Etil~( R( !b l,R(3lJ, R( 38t, R( ~R4+ b51,Rl NR~+66), 
l FINROo31,Rl NR4+ 64 1,HW i 3 ♦ 39), R l f 1 RJl ,t4 0 ),H HH<H 41J, 

2 ll(t.R3tlt2),~H, R3 ♦ 4 31, nw 3+4~, ), RCl 'tl.~bOl,R( :Jl~4+ 6JJ, 
J flCNR4+61t,H(I\R3 ♦301,R(tHl3 + 3U, IUN 3+32),RI R4+2btt 
UlL CCNTRll RI 
CALL CQ[F W FIR(Kl,R(K+ll, R I K +2J,~C K + 3 J,RCKt41,RI K +51,RIK♦b),~I K♦7J, 

l P(~+St,R(L + 271,P( K +9t,Rl ' +lOJ, R IK+ll),RlK+l2),RlK+l31,klL♦JJ, 

2 RCL+l?J,MILl,PCL+7J,Rl l+28 J, 
3 R H + 16 I , Rl L + 18 I , R I l • 10 > , R ( f + b4 I , r. CM+ 6 ) , R t H + (l J , n C J ♦ 66 I t k CE + l O I , 
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4 ~IEt32J,PIE+331,RCE+35J,R(l+lObf,Rll+l071,Rll+lOOJ,~(l+l091, 

A lllltllOl,R(Jt76J, RlJt77J,R!Jtllll,RC l•ll21,R(l+ll31,RCl•ll4J, 

8 fl(Jt71),P(Jt7Zl,R(J+7JI, k(NR'e+26f, 

S RI 11,AlltlJ,fl( 1+21,R( 1+31,R( 1+51,R(l+tt,Atl ♦ 7),Rll+6),R( l+lOI, 

6 PI I• 111 , MC I • 12 J , R 11 + l.U, RI I+ 1 ~ I , t< C I+ lb I , IU It 1 7 I, R l I+ lcU , RC I+ 20 I, 

7 R I I+ 21 1, R I I t 22 J , RI I + l 31 , R l I • l~ J , KI 1 + 2 b I , R ( It 2 7 I , r. ( I + 21J It RI I+ lO I , 

ft A II + 3l I , R C I + 3 2 I , R I I fl 3 ), H ( l • 3 b I , R ( I ♦ l 7 J , R I It 4 0 I , ll l I ♦ 41 f , R II t 42 I , 

~ Rll ♦ 't'.!l,Rll+451,RCl+4 b l, ll l lt471,IU 1+4 0 1, l l+ SOJ, Rll+'Hl,Rll+521, 

1 RI I• 5 3 J , RI I • 5 5 I , RI I+ So), R l I+!:, 11, RC I+ 5 8 J , I l I ♦ t:0 I, RI I ♦ ti J, K II t bl I, 

2 A C It t 3 J , R I l + 6 S I , RC I+ b6 I , R I I+ t 7 I , RI J + 6 U I , kl 1•70 I , RI I• 71 I , IU I+ 7 2 I , 

3 RC l + 7 H , RC I+ 75 I, Rt I+ 7 6 I," I I+ HI , RC I+ 7 8) , il ! I+ 80 I, R ( I+ 81 I ,k I l +82 I, 

4 RCl+ S31,Pll+851, Rll+l!bl,IUH n,KCI+ 8 1,RCl+9 0 ), 'l (l+ Qd,Rll+921, 

S AC I• 9 31 , R l l + 'i 51 , R ( If c;6 I, R I I+') 7J, RI l + 9 81 , R l It l 00 I. P. I I •l Ul J, 

6 II I I ♦ l 02 I, RI I• IO 3 l , RI I+ l OS I , R 11 + l l 71 , RI I• 11 5 I , R l I + 1161,•" I + 38J I 

C 'Ll CO~ f Iii F CII CK+ 141 , P. I K • 15 I , Kl K + 16 I , n I K • l lt , RC K + 181 , l'l l"- • £ 9 I, 

l AIK+201,RIK+211,RC K+221,Rll+27J,RC~•231,RIK+241,RCK•2~1,RC~•2bl, 

2 PCK+HI ,Rllt4J,Rll+l'il , H(L+l), Rll.tUI , 11. CL•ZOI, 

3 R ( l + 1 7 I , R Cl + 19 I , R ll + 111 , ll I F HA I , Kl M + 6 I , - I< I I i ♦ 8) , a C J , 6 61 , IU E + 31) I , 

4 II ( E + 321, k IE+ 331 , R CE+ 35 t , RI l + llib I ,R l l + 10 n , RI I+ 108 I , fl Cl t 10 91 , 

5 A I I+ l 10 I, Kr J + 7& I, I< t J • 77 I, Rt I H 111 ,Rl HU ti ,KC l + 1131, f.. l I+ 11't I, 

A RIJ+711,R(Jt7ll,R(Jt73l, kCNk4+261, 

6 A C I I , R I I + 11 , RC I + 2 I , Rt I+ H , I\ C l • 5 I , RC I• 6 I , f< C I+ 7 I , R ( I + 0 I, k I I • 10 l , 

7 II C I+ 111 , R C I+ 12 I , RC l + lJ I, RC I ♦- 151 , RI l + Ud, ~: ( I• l 71, RI I+ lo I • R ( 1+20 I, 

8 RC l + 211 ,RC l ♦ 2 21 , R ( I+ 2 3) , R ( 1 • 251 , RI I +Zb J , K ( I ♦ 27 I ,R ( J +2cU , kl It 30 I, 

9 R ( J ♦ 31 I , k 11t32 I , k ( I+ J31, RC I+ Jt. I, RC J t 2 71, RI l +ltO I , R 11 t ltl J , R CJ+ 4t,:?I , 

l R(l+4Jl,R(l+451,Rll+4bl,Rl 1+471,R(l+'-BI, (1+50J, RCl+511,K(l+S21, 

2 A I I + S3 I , R C l + 5 5 t , R ( I + !> 6 I , R C I + 5 7 J , R ( I • 5 8 I , R I I + t O I , n I I HU , k I I+ 62 I , 

3 AC h6 3 I , K ( l + bS I • P ( l t 661 , R l It 6 7 J , RC J + 6 li J , RI I+ 70 I , R l I+ 71 I, R ( I+ 7 21, 

It RI I + B I , k ( I ♦ 7 5 I , R C I + 7 t> I , R C I ♦ 77 I , R t I+ 7 ti I , fl ( f + 8 0 J , ru I +AU , R ( I+ 82 I , 

!> AC I+ 83 I, R I I+ 8 51, RC I H lb J ,1H I+ 8 ta, RI I+ 8 IH , RC I +9C I , P. C I+ qi I , IH I +92; , 

6 RCl+9lJ,RC1+~51,Rll+c;bl,RCl+97f,R(l+ 90 1, RCJ+JOOI, ' (1+1011, 

7 RC I ♦ I 02 J. RC It l O 3 I, RI I+ l ll S J , R Cl+ 11 7 I , R t ! t · 115 h RC I+ 1 16 J, I< C J ♦ 30 J I 

CALL CO EFSM IK(K ♦ l9 ),HI K •l 9 ),R ( K+301,R( K +111,~(K+321, 

l k(K+3ll,R(K+34),h1 K+Jb), k (K +31),Rl ~ • ·c ~,k(L+251,RCL+2J,R(l+9), 

2 RCF+651,RIKt821,R(K+HJl,R(L+2b),R(L+lSI, 

3 RCJl,RCJ+ll,RCJ+ 2 1, ~ (J4•Sl,R(JHd,R(J+lt,HCJ•lOf, 

It RCJ+lll,R(J+l2t,R(J ♦ l5J, R (J+l 6 1, F4 1J♦ l'll ~ R(J+1CIJ, 

5 RIJ+2ll,RCJ+221,RCJt2Jl, R CJ+2~1,kCJ• 2~ 1, RCJ+2lJ,RCJ+20l,RCJ+301, 

6 RfJ+3lJ,R,Jt321,R(Jt331,R(J+l5 1,R(J+3 6 1,R(J ♦ 371,R(J+~o,,McJ+4ll, 

7 II I J +421 , R l J +'-b J , ~ I.I +4 7), R I J+ ~O I , RC J + 511 , R ( J ♦ !j2 I , RC J ♦ ~31 , R ( J♦ 5 SI , 

8 ACJ+561,~CJ+571,R(J+5dl, RCJ +60J,RCJ • bll,RlJ+b21,RIJ+fjf,K(Jtbl), 

9 R ( J + 6 8 I • H CJ+ 6 q I , ~ ( l t 5 I , It ( l t 61 , R ( J + C. S I , iH l + 121 , ._ C fl c «. I ,RC f +6't I , 

l llfE+321,RIE+301,RIJ+ b bl,R(E+34),kCM+lOJ , RILi ,R(l+ll , 
2 RIL+l), PCL+8l,R(Jt 3 II 

CALL VSTLfH C RCF+9 h l,Rlf+q~J,RlF+lOOl,Rlf+951,RCF+96), 

l ACF+971,RCF+66), n ( ~+841, n , K• ~),R( : +86 1, r (~+ 9 71,R(~• B~),RCk+8il, 

2 II I K + r, 01 , R CK • t; 11 , IU , • 9 2 I , IU ,~ ten I , (II', + 'ii 4 I , P. I(+ 9 S I , 

3 ~l~•~l,RCF +b41,R(L+l21, R(H t 9J, n CJt t l,~( E+321 , RI E+30l,k(~+331, 

" kc ~ • e 1 • R , c • 3 s 1 • R, ,, + 1 o 1 , R r E • :,,,, , R c J • 7 o: , , ( E + 31 1 , R, ,< + 3J , , Ru. + 231 , 

S R CK t 3 4 I , R ( 1; t 4 0 I , R I l + 2 '• I , I: C K ♦ ' • l J , r.. rn ,. ' 2 I , r. ( ;·; I , ~ { K + l I , ( K + l I , RI I(+ l I 

6, R (IC+ 14 I , R ( K + 15 J • ft I K +lb I , R ( i< + l"I J , R ( g + 3 I , •. (MI , IH 1: +.:, 1 , A (Kt!, I , R ( K ♦ b I , 

7 RC t<+ 11 , RC I<• 18 I , R I K • l •fl , R I 1 '.t 2 0 I , r1 I I( • 2 1 I, P . ( K + 4 3 l , RI K + 2 ~ I , R ( K+ 3 I) J , 

A ll ( Ktt;6 I, RC 14 ♦ 13 I, R ( i< •4•tl, H lt: t 311, HU, +451 , n (l +ll 1 ,RCL + 20 J, R Cl<.+4bl , 

9 ACL•2l),P(Kf47J, RI F•2bl, Rl f +(•3 1. !. Cl', +' ,3 l,r-fV.+4 f, Rlll +ll, 

l RCK+501,1 (H +21,R( K+·5ll, Rl t<.• S2>, fK•2 0 f , P. rn~'j31,RIK• :-4 t,RCK+3bt, 

2 Rll<t81,11(V.+91,P.(K+ O l, ; : ( 1- ♦ lll, 1<1,< + 2,. 1, ' ( K +231,R( :: +l. '1 1, k (K+2SI, 

3 A ( K + 3 2 I , fl CK• o; '.; I , R I I': 1- St. I , !· I ►~ + S 7 I , fl I K + !'> 0 I • r; ( K ♦ 5 9 1 , H ( ~ + 60 I , l! ( 11+ 71 , 

4 Sil IC ♦ £, l I , I< ( IH 41 , P ( IH 51 , HI I~ ◄ 62 I, H ( t 1+ 12 I , R ( i ♦ 11), R ( K ♦ 6 31 tf<.( IHc.,lt t, 
5 II ( K + 37 I , R ( K + 3 8 I , P l It + .D J , R ( K c b 5 I , ol. ( Y. • 6 6 J , !~ ( I~+ 6 7 J , fl I , f.: CS ) , R ( I\+ 6 91 , 

6 A(l<t70f,RP<+7ll,RI F+t 5 1, R CLl, P. Cl. +l) fdl ♦ 9 ),IUL+l51,A(l+ll , 

7 A I K ♦ 8 2 I , A t K + I! 31 • P. I l t " 9 I f R ( J ♦ -l S I , ( J + 7 1H , R ( J ♦ 8 0 I , RC J H ld , R C J •· 8 31 , 
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8 PIJ♦ 841 I 
CALL ACCOEF& RIF+l0ll,RCF ♦ l021,Rlf+l031,RCF+104t, 

l AIF ♦ l05t,RCf ♦ l0bl,R&F•l07t,R(f+l08f,RCF+lOqJ,RCf+llOt, 

2 II II( t l l J • R I k ♦ 13 t , R I K ♦ 74 J , R C K + 7 5 J , R Cl<.+ 7 t: I , ~ ( Kt 77 J , R I K ♦ 7b I , R ( k + 19 t t 
3 AIK+EOt,RCK+8lt,RCF+26J,RCHt,RC" ♦21,RCM+ll t 

CALL ANGHDMI RCFt70t,RIF+7lJ,RIF+721,RC~•l41,KCM+l5tt 
l PIMtl61,RCH+l7t,R(E+33t,RCE+341~RIE+351,R(H+lOl,Rl~Yl91,RIK+20t, 
2 ACM ♦ 2ll,RCM+22t,R(M ♦2lt,R(H+241,R(H+25),R(H♦ 261,RCMt271,kCM+281, 

3 P(fl ♦ 291,R(N♦ 301 J • 

C NCN••ERCCYNA~IC FORCE~ AND MOHEHJS 
RCNR4+731 • RCNR27+12t + RINR18+48J 
k(~R4+74t • RCN~27+13J + Rl~Rl8+491 
R(NR4 ♦ 75t • RC~R27+141 ♦ RI NR 18+501 
RlhR4+7bl • R(N~ 27+15) ♦ Rt NR l6+51J 
RINR4+77J • RCNR~7+lot + RCNRl8 ♦ 521 

PlhR4t781 • Rl~~2 7+171 t k(~Rl&+S3J 
C ALL FORCES ANO MC~ENTS 

PCNR4 ♦ 79t • RC~R4+7ll ♦ ~CNK4 t 95J 
RC~R4+d0t • Rl~R4t74J + R(NR4+96J 
R&NA4 ♦ 8ll • Rl~R4+751 ♦ RCNR4t971 
RfNR4 ♦ d21 • R(~R4+7bJ ♦ R(NR4 ♦ 981 

111Nn4+831 • Al~R4•77J ♦ K&NR4+99J 
RINR4 ♦ 041 • Rl~R4t7dJ + RCNa4+1001 
CALL ACCfLC RC30t,R(31J,R(32t,Rl331,Rl341,RC3Sl,RCF+671 

l,ACF+6a),Rlf+b91,RIE+331,RCE+34J,RCE+35J,RCE+301,RCE+31J,R,f+~2t, 
2 ACF•60),RCF ♦ 6ll,RCF•62t,RCF+7~J,R(f+SOt,R(f+l1CJ,RCF+~11,RCF+l09t 

J,PfM•31J,A&F+821,RCF ♦ l051,RCF+l061,~IF+l03t,RCF+63J,RCf ♦ lOZI, 

4 RIF+l011,RCF+a4t,~(F+l06J,RCf+l07t,KCF+lC4 ) t Rl~+l4J,ACHtl51, 
5 RIMt16J,RCM+17t,rlF+70J,RfF+1lJ,RCf+72J,RCH+321,~CH+3ll,K(H+341, 
6 R(M♦ ]5t,R(H+l81,P.(H+21),R(M+22J t 

If CAlhR26+36tt1,2,2 
l CC 10 rl<•10, 35 

lC RCt<Kt • 0, 
2 IFlkChR26+37)1 3,4,4 
3 CO JO KK= 39,44 

3C P(KKl-=U. 
4 IFIRC~~26 t 3811 5,6,6 
5 OC 50 t<K•36,38 

50 RCKKI • 0, 
6 COtHIP\<UE 

PETUPti 
EhO 

SlBROUTINE RAILFM 
XC/BX/,/OY/,/Bl/,/ 0, HIC/,/OTHElC/,/DPSIC/,/UFXSC/,/O~YSC/,/OFZSC 
X/ ,/OUSC/, /0 TYSC/, IC TZSC/, /OF XAC/, /OF VAC / ,/OF ZAC/, /OT:.tAC. 
X/,/OTVhC/,/OTlhC/,/ AE Sll/,/AE $l2/,/AES13/,/AES21/,/~t Sl2 
X/,/AES23/,/hES3l/,/AES32/,/t~S3J/,/CSll/, /C ~l2/,/LSl3/,/CS2l 
X/,/CS21/,/CSZ3/,/CS31/,/CS32/,/CS33/,/~EAll/,/AEA12/,/AEAll 
X/,/A~A21/,/AEA7.2/,/ hEA23/,/AEh3l /,/AEA~~/,/ ~~33/,/0AC!! 
X/,/CACl2/,/0ACl3/,/ 0AC 2J/,/U ,C2~ /,/DA C23/,/DAC31/,/0ACJ2 
X/,/CAC33/,/XS/,/Y~/,/ZS/,/XA/,/YA/,/ZA/,/lSCfi 03/,/ZSlP.O Z 
X/,/lS SR Ol/,/OXSDl/,/DY5 0l/,/Ol50l/,/OXSB2/,/DY~02/,/0Z~ b~ 
X/,/CX~83/,/DYS03/,/ 0lS83/,/0XSU4/,/CY~~ ~,.,o1sn4/,/uXS6S 
X/,/CYS 5/,/0ZSS~/,/OXS0 6/,/DYSSo/,/Dl. Sllb /,/GY./,/GY/,/ t:.P/,/WR 
X/,/RL/,/eF/,/CZ/,/SX/,/S't/,/Sl/,/X A, CJ./,/ M! OJ. /,/HAOl/,/ftA(;C 

X/ ., XA f1 02 /, /Y ~fl.02/, I u,nou, /T OC/ ,IT I, /D X. r 1/ ,/O'l'S l. l /,/LIZ!.,~; i 

XI ,/Dx ~r R2/ ,/DVS1Ht2/ ,/OZSBR2/, /OXS D~ '.i/ ,/'J YS 3/, /O Z rm 3/, /DX ~ .. IV, 

X/,/CYSCH1t/,/OZSOR't/./DXSUR5/,/0YS R!,/,/OZS RS/,/OXSl'R61,/0YS B C. 
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X/,/01SBR6/e/P/,/0/,/K/t 
C f4SA09 
C FORCES ANO MO"ENlS ON lHE Al~PLANt AND SEAT FROM RAIL ElA~Jl,lTY ANU 
C RAIL TO SLICER OLUC~ FRICTION FORCES • 

• C IYA~ CLl~K~~BEARC, ENGINE ERING SP~CIALIST 
C fCOIE SMART, AE RC OYNAHl,s ENG INEER 
C BlOC~S hLMUEREO STARTING AT BUTTOH Of RIGHT RAil AND GOit«, UP 1, 2, 3 
C AND STARTING AT BOTTOH Of LE~T RAIL 4, 5, 6 
C 
C 

IF C fUGC t t; • l tl 
l CCMl~UE 

IIETUA~ 
C AECC • AEA•CAC 

~ CALL ~PYMATCAE OCll,AED~ll,AEOCl3,AEOC2l,AEOC22,A~OC23,At0Cll, 
I A~OC32,A~CC33, AEAll,AEA12,A EAlle AEAll , AEA22,AlA23,AEAJ!,AEA32, 
2 A£A33,0ACll,OAC12,DACl3,D AC2l,OAC22,CAC 23,DAC31,0AC32,UAlll t 

C OCS s CAEA•CACtfRANSPOSE • AES 
CALL ~PVHATCOCS11,CCS12, JC S13,0CS21,DC S2l,OCS23,DCS3l~Jt~3~,DCS33, 

1 AEOCll,AECC21,AEDCll, AE DCl2, AE DC72, A~ Cl 2,A ECC1 3, AE OC~~,A~UC33 1 

2 AESll,AES12,AES13,AES21,AES22,AES23, At S, , AES ~. AES33 J 
CALL ~PY~Al C ACCll,ACCll,ACCl3,ACC21,ACC 2~ ,ACC2 3,ACC31,A~C32, 

1 ,,c13, O(S11, O(S12, OCS!l, DCS21, OCS2Z, OCS23, 0(531, ur.s12, 
2 CCSll, CSll, CS21, CSJl, CS12, CSl2, CS32, CS13, CS23, CS33 t 

·C Rill lhGULAR CEFLECTION 
CALL COSOIR C OPSIC., OTttETC, OPHIC, ACCll, ACC12, ACCU, A"Zl, 

I ACCl2, ACC23, ACC31, ACC32, ACCl3 J 
C CALCLLATION OF RAil "4UM.ENTS ON SEAT AS FU~TJON OF At~GUUK OtfUCTlON 

IFCOZS!R2 .LE. -RL .ANO. UlS8R5 eLEe -RL I GO TO 10 
CTXG • GJ • CPHIC 
DTYG • GY • OTHfTC 
CTlf. • GZ • OPSIC 
CIXSCC • - BX• P 
OTYSCC • - BY• 0 
CllSCO • - RZ • R 
GC TO 20 

lC CTXG • Oe 
DJVG • o. 
OflG • o. 
CIXSCC • o. 
OTYSCD • o. 
CflSCD • o. 

20 CCNT rnue 
C MOME~TS CN SEAT I~ SEAT AXIS SYSfEM 

CALL ~PYVEC C OTXSG, OTYSG, OTZSG, -OTXG, •DTYC, -OTZC, 
1 CCSll, OCS21, DCS31, OC$12, DCS22, OC~32, DCSll, DCS23, OCS33 t 

C ,t~f~TS GN IIRPLANE IN AI RP LANE ~XIS ~Y STCH 
CALL ~P~VEC ( DTXAG, OTY~r.. UTZAG, orx~. DTYC, OTZG, 

1 CACll, CAC12, UAC13, OA,21, CAC22, O~CZ3, OACJl, OAC3i, OAC.JJ I 
C SEAi RllATIVE TC A/PIN RAlL AXIS SYS?c~ 

CALL ~PYVECC•TM,YT~.z,~.xS-XA,VS-YA,ZS-lA,AEDCll,AEOC11,AtOC.ll, 
1 AEDC12,AECC22,A[OCl2,AE OClj,AELJC23,A EOC3lt 

C SLICE&: BLOCK LOCATICI\S ANO FO RCf.S FOK RIGhT RAil 
CALL Posivzcxs~.YSk,ZS~,XTM,YfH,lfH,-XAROl,-Y~ 01,-ZARUl, 

l CACll,tAC21,CAC3l,OACll,DAC22,u~C32,0AC13,0AC 23,DAC331 
CllL i!LCCKS CUfXSl , OFY Sl , OflSl , OFX/\1 , OF'ti\l , CflAl , 

1 ClXSl , CTY5l , OllSl , DTl<Al , DTY ~l , OJUl , OilSA P. l , OYSBRl , 
2 CISRRl , XSR , VSk , lSfl , XAkOJ , Yti ROl , V.ROl , OXStH , 
1 OYSt!l •· CZS tH • sx, SY, sz , BF , UP, toe , r, RL ,l SOHOl, 
~ CCSll , OCS12, DCSll, OCS21, OCS Z2, CC$2 3 , OC131 • DtS3Z, 
5 CCSl3, CACll , OAC12, OACl~, ~ALll , OACl2 , OAC2l, OA~31 , 
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C 

C 

C 

6 OAC32, DAC33 t 
CALL BLOCKS f nFXS2 , DFYS2 , OFlS2 , DFXA2 , OFYA2 , W:l'2 t 

I trxs2 , CTYS2, DTlS2 , OTXA2, OTYAZ , DTZA2, OXS8~ , UY S8R2, 
2 CZSBR2, XSR, VSA, ZSR, XAROl, YikOl , lAROl , OX~62 , 
l CYS82, ClS82, SX, SY, Sl, Bf , UP , Tot , T , RL ,lSBkO~, 
4 CCSll , DCS12, DCSl3, OCS2l, OCS2 2 , OtS23, OCS31 , 0~5 J2, 
5 CCS33, CACll, DAtl, , OhC13, DAt21 , OAC22 , DAC1.3, DA~Jl t 

6 CAC32 , CAC33 t 
CILL BLCCKS C DFXSJ, OfYS3, UfZSl, OfXA3, DFYA3, LflAl, 

1 CTXS3 , DTYSl, DTZS3 , DTXA3, OTYA3 , CTZA3, DXS8R1, OYSOR3, 
2 CZ S8R3, XSR , VSR, ZS~, XA~Ol , VA~Ol , lAROl , D~b3 , 
3 CY S83, ClSU3, sx, SY, .SZ, BF , UP , roe , T ~ RL ,ZSBh03, 
4 CC 5ll , CCS12, OCS13, DCS21, u,~22, DCS23, DCS3l, o,s32, 
5 CCS3~, CACl l , OAC12, DAC13, DAC2l , OAC22, OAC21, OAC31 , 
6 CAC32 , CAC33 I .· 

SLIDER BLCC K LOC~TI O SANO FO RCES FOR LEFT RAIL 
UlL PCSXY lC X!> fl , VS R, lSR, XT M, YTH , Z TH,- XAR 02,-YAR02 ,-ZARU4', 

1 CACll,DAC1leU AC 3leOAC12,0AC22.0AC3,,DAC13,0AC23,0AC31t 
CILL BLCCKS C Dr XS4 • OFYS4 , OflS4, Or ~A4, CFYA4 t ~flA4 t 

1 CTXS~, DTYS~, OTZS4, OTXA4, 01YA4, OTZA4, DXSBR•, DYS BR4 t 
2 CZS BR4 , XSlt , YSR , ZSR , XAA02 • VAR0 2 , lAROZ , oxst.~ , 
3 CVSP4, ClSB4 , sx I SY t Sl , BF t UP t roe, T t Rl ,LS B~Ol, 
4 CC S~ l , CC 12 , OCS1 3 , OCS 2l, OCS22, OCS23, DCS31 , OCS 3l, 
5 CCSJl , CACll, 0Atl2 , DAC13, O~C21 , OAC22, DACZ!, 0At31 , 
6 CACl2, CACl! I 
t,Ll fLOCKS C DFXS5, DFYS5, OflSS, O~XA~ , OFYA5 , OfZA5, 

1 CTXS5, DTVSS, OTZS5, OTXA5, 01YA5, DTZA5, oxson~, DYSSk~ -. 
2 CZSSH~, XSR, VSR, lSR, XAR02, VJ.ROZ, ZAR02, DXS~S, 
3 CYS85, CZSB5, SX, SY, sz, ~f , UP, TDC , T , RL ,zsenoi, 
4 CCSll, CCSli, DCS13 , DCS~l, DCS22, OCS23, OCS31, OCS 32, 
S CCS33 , CACll , OAC12, DAC13, OAC2l, DAC22, OAC23, DAL31 , 
6 DAC 32 , ClAC 33 t 

CILL CLOCKS ( DF XSb, DFYS6, 0Fl~6, OFXA6, OFYA6, ~FZAb, 
I CTX S6 , CTYS6 • OTZSb , D'f .liA (, , OTYA6 , DTU.6 , ClXSOPb , DYS B!U, , 
2 CISA ~6 , XSk, YSR, ZSM, xAqoz, VAROZ, ZAROZ, OJSBb, 
3 c~se~ • . c~so6, sx. sv, sz, of , ur , toe, r, RL ,t~SkoJ, 
4 CCSll , OCS12, DCS13 • DCS 21, OCS2Z t DCS23, OCS~l, OCS ) ,, 
S CCS3 3 , DACll • DAC12, OAC13, OAC21 , D4t22, O~C23 t DAL31 , 
6 CAC32 , DACH t 

10TAL FORCES tNC MO ~ENTS ON SEAT 
OFXSC• UFXSl + Of XS2 + JFXS3 + OFXS4 ♦ 
CFYSC • OFYSl t OFYS2 + DFYS 3 + OFYS4 • 
CFZSC• DflSl t OFZS2 + DFZSl t OFZS• ♦ 
DIXSC• OTXSl t OTXSl + OTX~J t UTXS4 • 

1 • onscc 

OfXS5 • 
OFYS!t • 
OFZS'!> ♦ 

OT XSS + 

OF )CS6 
or-YS6 
DFZS6 
DUS6 + DUSG 

ClYSC• OTVSl • OTY S2 • OTYS3 + DTVS4 + DTYS5 + OTYS6 ♦ OTY5G 
l + ClY SCC 

DTZSC• OTZSl + OTlS2 + OTZSl + DTZS4 + OTZSS + DTZS6 + UTLSG 
I t CT l SC.C 

TOTH FORCES AND ~OfJf. t,TS ON , .rnr Lt.NE 
CFXAC r CF X~l + DF ~A2 ♦ 0 x, ♦ OFXh4 ♦ OfiA S ♦ OF~A6 
OFYAC• OiY ~! ♦ OFYA2 • OFV AJ ♦ OFYA4 ♦ DFYA5 ♦ DFYA6 
CflAC ~ OFZAl t Of l A2 • DFlA ) • Ufl A4 + OflA 5 ♦ OFZ~6 
CTXAC• OTXAl t OT XA2 ♦ Of XA l + OTXA4 + OT XA~ ♦ DT XAb 
OTYAC• DTYAl • OT YA 2 ♦ OTYA 3 t UTVA4 ♦ OTY h5 + CTY Ao 
DTZAC• OflAl ♦ DTlA2 ♦ UTZ A3 + DTZ A4 + OT ZA 5 ♦ OTZ A6 
IFCClS f. kl .LE. -~L.Ar-10.0ZS f.lR 't elEe-RL JFL AC C. • le 
flETUR N 
HD 

ZZl 

+ DTXAG 
♦ CITYAG 
• oruc; 



) 

S~BROUTINE DU"PERIAI 
C l4SAl0 
C IVAf\ tLIJ\KEheEARC, ENGINEERING SPECIALIST 
C ElfA~rR ROCh, AfkOOYNA"ICS (NGJNEER 

CI t'H SI ON PI lt, NR 130 I 
CCMMCN IC,N,NHl,NR2,J\RJ,NR4,NR5,NRb,NR7,NR8,NR9,NR10,~ll,N~l2, 

I NRl3,NRl4,NRlS,~Rlb,NRl7,N~lH,NRl~,NR20,NR21,NR22,NR2,,NR2~, 
2 f\R2~,~R2t,NR27,NR2d,NR29,NR30 

fCUIVALE~CE C~Rlll,NRll 
)2000 FCRMA116X,lb,6~ l,2l6,6H NR,121 
32001 FCRf'All1Hl,26X,l6H OUMP UF R-MAIRJX//1 · 
32002 FCRMA1C~Xl6,Fl4,5,16,Fl4,5,l6,Fl~,5,J6,Fl4eSI 
)2003 F0RMATl6X,16,6~ 0,2lb,6H NR,121 

.. PITEC6d20011 
J\ lff'Pl•0 
JJ2•N 
CC 100 l•l,4 
JJl•l-1 
t.lEfiP•P\TEMPl+l 
NTEMPl • NlE~P•N-1 
.. RITEC6,320001JJl,JJl,JJ2,JJl 

lOC •RITEC6,320021 111,RIJll,JlaNTcHP,NT(MPll 
JJl•lt 
JJ2 • NkS-M<4-l 
hRITEl6,320001 JJ1,JJ1,JJ2,JJ1 
fdEMP•NRC41+1 
NTF.,Pl•UC51-1 
W~ITEl6,320021 111,RClll,ll•NTlHP,NTEMPll 
cc 2cc 1-s,29 
JJl• I 
JJ, • NRll+ll - NRIII - 1 
t.Tff'P•~R C 11 
f\lEf'Pl --iNRC 1-rU-l 
~RIJEC6 32~C31 ~~~.JJl,JJ2,JJl 

2UO .. RJTEio,320021 111,Rllll,ll•NTEHP,NTEHPII 
loElUAN 
HO 

SUBkOUTINF FA"THRC/TOOO/,/TCS/,/Ru/,/QS/,/PF/,/EF/,/CP~V 

X/e/CPBS/,/NG/,/PFlOO/,/PFNG/,/PfN G2 /,/CP8VOO/,/CPBVC1/,/tPliVOl 

X/,/CPBV03/,/VPlC/,/V~ll/e/VP12/,/V Pl 3/e/VP?O/,/~P21/,/VP22 
X/,/VP23/,/SP1/,/SPZ/e/BV/,/~S/,/RHU/,/AF/,/UA/,/E1EST/I 

C TltSA 11 
C l~Ah CLl~~ENeEA~C. ENGINEEKINC SP~Cl~LIST 
C ELEA~CR ~oc~. AEROOYNA~ICS ENGINE~R 

flEAL f\G 
OS• 2.•TOOO/AF+CA 
IF UBS COS I - 1, t .,1·2 

1 TCS • c. 
GC TC 3 

2 TCS • 2etlTOOO/Afl/~S 
3 AC• l. - lCS 

PF• PFlOO ♦ CPFN,, + PfNC2•1NG-100,ll*U4G-100,I 
C ICOUNT • 0 

100 CP3VO • CPBVQO + CCPBVOl + ICPBV02 ♦ CP3VC3•R01fAQJ•RQ 
VPI • VPlO ♦ CVPll + CVP12 + VPl J•R Ol•RQJ•kQ 
VP2 • VP20 • IVP?l ♦ CVP2 2 + V~23 0AUl•RQl~RQ 
CPttV• tPevo • (VPl + VP2• RVJ~SV 

2ZZ 



IFllPBV.GTelelCPBV•l• 
IFICPBVeLl.e65ICP8V••6' 
CPBS• CSPl • SP2•BSl•BS 

C ltEMOVE THE C fR01'4 CULUMN 1 If IHRATION DESIRED. ITERATICN IS 
C UNREtlAOL~ AJ PMESENT ANO DOES NOT MAKf A SIG~IFJCANT ClfrtRENCE 
C W~E~ IT CCES CONVERGE. 
C ALSO REMOVE T~E C FC~H COLUMN l OF THE S ATEHENJ l~HEOIAltLY 
C PAECECING SfATE~ENJ lOOe 
C IFCtfESJ .LT. Oel ~EIURN . 
C F •-l~H0••.3333 • C Pf/AF/CCP8V ♦CP8Sl1•••66661 

C G • -.6666 • F / CCPBV•CP8SI 
C EF • 2.•JOOO/AF 'F 
C IF IABSIEFI .L~. ETESTI RETURN 
C ICO~NT • ICOu~T • l 
C IF IICOUNT .GT. ~I GO YO 200 
C CCPTC c -113.•CPBVOJ•kQ ♦ 2.•CP8V02t•RC + CP$V011 
C l -cc3.,vP13•~t + 2.•VPlZl•RO + VPlll*HV 
C 2 •C(l.•VP2] ♦ RQ + 2.•VP22t•RQ + VP21J•Bv•ov 
C CEFJC r QS - Ch•TCS + G•OCPTC 
C TCS. res - EF/O~FTC 
C MC• J. - TC . 
C QS • Qll•RQ 

C TCCC • AF•Q •rcs,2. 
C GO TO 100 

C 

C. 

200 AETlJRf\ 
END 

S~BAO~TINE TRIMVCRJ 

HSAl2 

C IVAN CLl~KENeEARO, EPGINEERING SPtCIALIST 
C Ell:A~Ut HuCtl, AEllGC\'1.JA/1lCS t1H,I NC £.R 

OH4fN5tnl.l Pill 
CC'4MON IC,N,NRl,t n2.NR3,NR 1,,M:~,Nr.6.NR7,r rt6,NR9,UR10,"Rll,NR12, 

l J\R n. Wt 1 It t NP 15, t-JK 161 l~Rl 1, Nn 1 u ' NR 1 •;, ,m 20, t,R2l .~JR22. f,A2.J ,NP.Zit I 

2 ~P2S,t-.R2b,~R27,t-.N20,N~29,N 30 
32001 ~LPMATf 34H av.os .os IJERATl~N DID ~o, CLOSEI 
12002 FCIH4"TC 43H OETE IHII NANJ EC ZERO IN BY, BS,DB ITERATl~I 
U 03 FCP,-.ATl//1CX17HCO, 'vf RCiEtJCE AFTER,13,lX, 61lC YClESI/I 

l~TEHR E,f 
ECU IV tLENCE CNR2 2, I I, C NR23, JI, (NH24,K I, C NR25,LI, C "-~26,Hlt 

l (~P~,Fl,lhR3,EI 
C VTOL TPI~ FGR LEVEL FLIGhT 
C 6EFCRE CALLl~G ICE AD I~ -
C 111 OESlllEC PHCli ATTITUDE IU R(NR4+931 
C 121 DESIRED AIRSPEED IN RCN~4+63f 
C (31 DESI RED ZEIN ~G ATIVE ALTITU~~I IN RCH+381 
C (41 CRO SS \IEICHT,OHIER COIIFl CU:< TJON OATfl fOR AIRPLANE 

C UI lhlT "Al GUESSES FOR OVih ( llt2~+161 ,05 .•iHNR25+lOI, 
C COcR I ~P25 ♦ 29 t, TOOOR•R I N~ 25+101, TOOOI.F ■RrnR25+ 121 
C f61 All CTHER CC~TnOLS ro OE$lktD VALUE S. 

UV•R WR2346S t 
EeS•R C ►J R 23+8bl 

EC8•kCt-.R23+8lt 
10 • t-.R3 ♦ 30 

IF • NIU+44 
"ST•flCN ♦ :!81 
CO 5 O II "' I O , If 

Z23 



) 

1ll•II-N112 
RI 111 t• 0. 

50 RI 111 • 0e 
R CN+38t • lilU 
RCNR3+J0I • R(NR4+63J•COSCRCNR4+931t 
R ChA3 ♦ 32 I • R INR4+b31*S1,H R (Nt\4+931 t 
R(N+JOI • AC~R3 ♦ 3CI 

RCN+J2I • RCNKl +321 
RINP3+381 • RCN+381 
RCNR25+l71 • RC NR25•161 
RCNR25+191 • RIN~25+1ij) 
MCNA25+lll • R( NR25+101 
lilST•RCNR26+3ll•SINlkCNR4+931t 
li!CT•RINR1b+3ll•CCSC RCN~4t 9 311 
CALL ATHOSCRINR4+241,Rltl~<tt251,k(NRH261,-R(NR3+l811 

CALL CIACOSC R CNR3+J91,RCN R 3+401,RC NK3+411,R(NR3+421,ACNkJ ♦~Jt, 

1 AC~A3+441,R(N R4+601,RIN~4+6ll,k(NR4+621,~. , 
2 k(NA4+9]1, 0,, 
3 51~PSl,COSPSl,SINT~E,CUSTHE,SINPHl,COSPHlt 

CALL Al IIPLN IIU 
ITEA • 0 

100 I HR • ITl:R+ 1 
CALL TRIHVllVXl,VX2,SX1,SX2,CXAP8,VNl,VN2,SNl,SN2,VMl,VH~,SNl,SM2, 

1 II l I+ 51 , AC I ♦ 6 I , A I I + 7 I , R l I +i; I , RC I + l O I , R I I+ 11 t, RI I+ 12 I , RI I+ 13 I , 

2 RC I• 15 I, AC I+ 161 , RC I+ l 71 , RC I• Hi I , RC ~ + 20 I , RC I• 21 I, R ( I• 2d, RU +23 t, 

3 II C I ♦ 3 6 I , R C I t 37 1 , R C I • 3 8 I , K C I + It ll I , RC I • 411 , RI 1 ,. '• 1 I , RC I ♦ 4_, I , 

4 JI C l ♦ 4 51, RC I t 46 I, RI I +411 , RC I+ 48 I, RC I• 5 CI , RC I+ 51 I , RC I• ".i.i! I , I< C 1 +53 t, 
5 A I I+ 551 , IU I t 5 b I, Pl I+ 57 I, R C It 5t1 I, I\ C l • 7 0 I, r. I I ♦ H I, R ( I• l2 I , R l l • 73 t, 

6 RI I+ J 5 I , R C I + lo I , R l I+ 111 , R C I+ 78 I , RC I 1 t! 0 I , kl l ♦ 81 t , RC I• Od , k Cl+ 83. , 
l II C I ♦ 8 S I , R C I + d 6 I , R ( It 8 7 I , R l I + tt8 t , 
8 ACL+31t 

CALL TRIMV2COf.XDEV,DEXOOS,OEXCO~,DEZOOV,OflOU S,OEZDD ~, 
1 OEMCeV,CE~DPS,CE~ODij ,VXl,VX2,~Xl,S J2 ,CXAPB,VNl,VN2,SN1,~Nl, 
2 ~.,l,l/fjl2,S~l,S H2, 
3 R rn A 2 3 t J 8& , ~ 0 ~ .2:, .. H I , RC : ; R l 3 ttHI I , R CfJR, 3 + ll4! I , 
4 R C N R 2 3 + It 3 I , R I N R 2 3 ♦ ti 4 I • H IN R 22 tl O 9 I , R ( Wl2 2 ♦ 110 ) , 
5 P(NR26+61,R(~R251,R(NR2b+~l,R(hR2~•251,R(NK2 5+ 13t 1 R(L+31, 
6 A ( ~R24 ♦ Z9I, H ( N~24 +lO I, 11. C N'.-l24+ti2 I , :H L +291 ,RW l:2 6+ 7t, R CNfi.lb+lOI, 
7 ~(NA25+l~l,R(Nn25+181 I 

CALL SIHLT3Cr.8V,OBS,DDD,-CRlf+~51- ~STt,-CRCf+97l+~CTl,-kCF+991, 

l OE XC ev. CEX ces. O( XDOO. Dl:l DBV, O[lOBS' oezoou, CHI DB V, OEMOUS. uC:HOOS. 
2 ur, 

I F I OE T I 1 , 10 ~ l 
l R(NR25+161• RCNR25+lbl+D OV/2. 

RINR2~•lll• Rt,R2~tl61 
RCNR15+181• PlNR25tldl+C6S/Z, 
R NR25+191• RC~R25+ldl 
R(NR25+291• Rl~R25+29l+ODB 
CALL AIRPL JCRI 
IFCAOS(Oav, - EBVI 2,?.,4 

2 IFc,es,ce~, - EBSI ?.l,4 
1 1Fc,es1cco1 - eoa, s.s.~ 
4 lFIITER ,LT. 101 GU TO 100 

'-RITEC6,320011 
PET URN 

1 WPITEl6,3200311lER 
RHUM~ 

10 ~RIIElb,320021 
PE TURN 
HO 



SLBMOUfl~E TAIMCIRJ 
C 
C USJll 
C 
C S\iBKOUTII\E FCR TRl"4MIMi AN AIRPLANl::t USING CURVE:-FIT OIFFtRENTIATJuN 
C AI\D ~fhTCN-RAPHSON ITERATION TO COl~ PUTE A~GLE ~f ATTACK, HORIZUNfAL 
C Till INCICEI\CE ANO THRUST REUUIRED. 
C IVAI\ CLl"KENBfARC, ENGINEERING SPECIALIST 
C ELEJ~OR AOC ►, AERODYNAMICS ENGINElR 
C II\PL1S•-ZE~AlNRl+38), U~=RCNR4t63J 

tl,.U.SION Allt 
CC~MCN IC,N,I\Rl,NAl,NR3,NR4,NRS,NRb,NR7,NR8,NR9,NR10,NRll,NR12, 

l I\R13,NR1~.NR15,I\Rlt,NR17,~Rl8,NR19,NR20,N R21,NR22,NR2J,NRi~, 
2 "A25,I\R26,NR27,~ R2B,NR29,NA30 

)2000 FCRMATllH0/20X40HFAILURE TO CONVERGE AFTER 10 ITERATl~~.//J 
12C02 FCRMATC 50H DETERMl~ANT e, l~RO IN ALPHA, ll,TJ ITERAJION I 
32003 FCA~AJl//10Xl7~CCNVERGENCE AFTEK,13,1X,6HC¥CLES//J 
C ITERATICN INITIAllON 

E6vR(I\R23+08) 
E l.,R l I\R23+89 I 
El•RCNR2H90t 
IC• NR3+3C 
IF • I\R3•~4 
11ST • Rll\+38t 
DC t;Q II .. 10,lf 
Ill • ll•NA2 
RCIIII • o. 

~C A(IJI • O. 
RCN+381 : ~ST 
A CNR25+ l6J • O. 
AlNR25+17) • o. 
R(NA25+1fJ) • Oe 
A ll\1125+1,J • Ce 
RINk25+10) • Oe 
R(NA25+1U • O. 
AINR25+291 :s o. 
fllhR25+121 a o. 
RINR24+41tl • Oe 
~CNR2St23) • o. 
fllNll4+b~t • Oe 
Rl~R4+q2) • Oe 
RCNR4+93t ~ Oe 
ACNR4+94t • O. 
R~I\A3t30) • IICNR4+b3) 
RIN~3+J8) • Rl"+?8J 
11ST • o. 
~CT• R(~R2b+ll) 
CEXOJ J=Rll~R21,+qbt • COS(RCNR26+13H 
CfZtlJ • -Rll\R24+96) • SIN(Rlt RL 6+13)) 
OEMOlJ • k1NR26+12J•OEXOTJ - RCN~26+11J•~~ZOTJ 
CALL ATMOSlR(N~4+241,RlNR4+25t,klNR4+261,-RlNR3+381) 
CALL CIACOSCRINk3+3q),K(NR3+40J,RlNR3+4lt,R(NR3+421,R(NRJ+~31, 

1 Al~A3+441,RlNR4•60),RlNR4+61),klNK4+62),0. , 
2 PINRlttSJJ, o., 
3 Sl~PSl,CCSPSl,SINTHE,COSTHE,SINPhl,COSPHIJ 

CJLL 6IRPLl\llU 
~lNR24+1t'il • -R(NR4+791 
ANAl • Rll\R22+601 t RlNR22+6ll + RlHR22+621 + RlNR22+b3J 
XAl • R(l\k22+301 t R(NRZ2+311 + RCNR22+321 + RCNR22+331 

Zl5 

00050 

00090 

00150 



l • AlNA22+105t • CKCNR1.2+36t ♦ R(NR2 2+37t ♦ RCNA22+381 I 
CC~OA•RC~R22+115t•MCNRZ2+ll61+R(NR22+111t+RCNR22+ll2t 
STSW • RCNR26•3t/RCNR2bl 

C BEGIN ITERATICN 
ITEM • O 

l ITEA • ITEA • 1 
lfCITER - llt 100,100,5 

100 c,Ll TRJMClfOEXDA,OEXODH,OElOA,OEZODH,DEHDA,OEMOOH, 
l ACNR4t65t,RC NR24+J4t,RC NR 25+21,RC NR4tb41,STSW, R( ~R 2b+bl,k(NR261, 
2 R(NR26+21,R(~R2c+4t,RI NRl 6+51,R(NR26+71,R( NR24+ 3~ t.oCHoA, 
) A(NR24+421,RINR 24+301,R(N R24+ij4J,RC NR 24+ 881,Rl~R24+qlf,XA1, 
4 A(NRll+261,R(NR22+211, R CNR2l +281,ANAl,RI NK23+46t, P. (NRcJ♦ 4lll 

CAll SIHLT3fOELA, DtllT,DELT, -( R(NR4+q51-wsr1.-C~( NR4+~7•• ~LTI, 
l ·RC t-A4 • i; c; I, 0 F XO i , Cf.< C c;11, 0£: X CI J, Dl:ZlJA, DEL Ol>H, DE lOT J, DEMUA, 
2 CE~DC~,CE~OTJ,D~Tt 

IFHETl8,l0,R 
8 R(NA4+651 • RCNR4+65t ♦ OELA 

R(NR25+2?1 • RI NllZ!:1+231 + OEL'1 
ACNR24+441 • RCNR24+441 + OEll 
ACNR4+~31 • RC NR4+65) 
ACNA)+301 • AINR4+oll•CO Slkl~R4+93lt 
R(NR3+321 • RCNR4+ 631•SlNIRI Nk4+93)1 
-sr~RC NR2b+3lt•Sl~CR(N~~•93tl 
~CT•RCNR2b+3lt•CUS(R(N~4+9311 
CALL OIRCOSIRCNR 3+39),R( N~3+40l,RCNR3+4lt,R(NR3+42t,RCNkJ ♦4ll, 

l PCNR3+441.RC~R4+60I.R(NR4t611,RINR4+621,0e , 
2 RCNP4+931, o .• 
3 Sl~PSJ,CCSPSl,SlNlHE,COSTHE,SINPHl,COSPHI) 

CALL AIRPUICAI 
IFtAeSCCELAt - EAt 2. 2, 1 

2 IF(IP.SCCELIT)- Ell 3, l. l 
3 IF(ABS(OELTI - ETt 4, 4, 1 
4 DO 200 11•10,lf 

111 .: J I- NR2 
20 0 P C J I I I ::1 R I l l t 

~RITEC6,3200311TER 
PETURN 

5 WRITEC6, 320001 
CC 250 JI m 10,IF 
111 • ll - NR2 

2SC ACllll • RCIII 
HTUP~ 

10 ~PITEC6,320021 
RETURN 
OD 

SLBRCUTINE TRl~Vll/V Xl/,/V X2/,/SXl/,/SX2/,/CXAP8/,/VNl/,/VNl 
XI .I S~ll. /Sf\2/, /V ~I/, / \/ 'tl2/, / SIH/, / SH2/ tlVX 10/, /VXll/, /V).ll 

X/,/VX13/.IV X20/,/V ~21/,/VX2 2/,/ VX23/,/5KlO/,/SX1 , /,/S Xl i 

X/,/SX13/,/SX20/ , / SX 21/,/SX ?2/,/ SX23/,/CXAP8l/,/CX AP82/,/CXAPB3 
X/,/V~lO/./VNll/,/V ~l2/,/VNl 3/,/VN10/,/ ~~l l /,/VN2 2 /,/ V~ J 

IC / , / SN l O / , / S ~ l l / , I SN l 2 / , / St, l 3 / , I SN 2 0 / , / SN Z l/ , / SN 2 2 / , I S Nl J 

X/,/VMlO/./VMll/,/ Vlll2/,/V Hl ~/,/V M~ O/,/ M2 1/,/V~22/,/VMl~ 

X/ ,/SMl 0/, / SMll/ • /SH12/ ,H II U/ ,/S H20/, / SH2 l/, I SH22/, I SM4!J 

X/,/RC/1 
C T4SA14 
C IVAN Cll~KEN8EARC, ENGINEERING SPECIALISJ 
C ElEl~(R Poe~. -EHOC YNAMICS ENGIN ~lk 

VXl • VXlO • CVXll • CYX12 + VX1 3•RQt•no t•RQ 
U.6 

00290 
002PO 
00300 
00310 

OO'i50 
001560 

00590 

• 00610 



VX2 • VXZO ♦ CVX2l ♦ CVXZ l ♦ VX23•RQt•P0J•nQ 
SXl • SXlO ♦ tSXll ♦ CSll2 + SXlJ• RU l•PQl•RO 
SX? • SX20 + (SX21 ♦ I S1. l2 t SX23•RO t•tOl •AQ 
CXAP8 • (CXAPBl • CCXA?82 ♦ CXAPBl•RQ)tR Ot•RO 
Vhl • VNlO + CVNll ♦ CVNll • VN1 3•RCJ )•~Q1•no 
V~2 • VN20 + CV N2 l + IVN22 ♦ VN23•ROl• RQ JtRQ 
S~l • ShlO + CSN ll • CSN12 + ~13•r.1,ll•RCJl•RQ 
S~2 • SN20 ♦ (~N21 + ISN22 + SN23•RQl• uu 1•RC 
V"l • VHlO ♦ CVHll + CVHl2 + VHl3• ~0 l• RQ J•R0 
V"2 • VH20 + IVM21 + IV~ll2 ♦ VH23 ~'RYl•ROt•R0 
S., I • S ~ 10 + I S ,.11 + C SM 12 + SH 13 • f( Q t • R Q I •H~ 0 
S.,2 • SH20 + ~SM21 + CSM2l ♦ SH23•R~J•RO)•RQ 
RETURh 
HO 

SUBRCUTINE TRl ~V 2 
X 1/CEXOBV/,/O EXOBS /,/DtXOO~/,/O~ZDSV/,/DEZOBS/,/OEZDO~,/OlMOOV 
X /, /OE ~o BS/,/ C Hmo o /, /V Xl /, / vx 2/, / 5 X l /, /S X2/, IC ):APR/,''-" l X/,/VN2/,/S~l/,/ SN2 /,/VM1/,IV H2/,/SHl/,/SH2/,/ AK)N fl/,/AKXNFi 
XI ,/,.K)Hlt- 3/ ,I M<IINF l I, I :\Kf4NF2 /, /AKNNF 3/, I ANA2/, I At.Al/ t /At/, /IJS X/,/ANF/,/Q~F/,/ALPHA/,/ M~/,/CXONF/,/C NONF/,/CNANF/,/C~,/OF 
X/,/XNF/,/eV/,/ 0S /) 

C HSAl!i 
C l~A~ CLl~K[NBEARD, E~GINEER l NG SPECIALIST 
C ELEAhCM ~oc~. AERO CYNAMICS ENGINE~R 

HOS = H~cs 
ACSM=Af,f•C~ F 
OEXOBV • /,F QS • (V Xl + 2.•vx2•Bv + ,x~PB•ALPHA) 
OEXOCS • AFQS • (SXl + 2.•sxz•&S) 
CEXDOO • ACSNF * OOl~F • C AKXNFl ♦ C?..•AKXI-JF2 + 3.•AK».f3*01.i) •DBJ DEZOe\l =--HOS • CVNl ♦ 2,"'VNZ«l:I V ♦ /11'.\Z + .\N,'\3•no:;ALPHAJ CEZCOS S••AFQS * (Sf,l -i- 2e -"'.".N 21~u~, 
CHDCB •-ACSr,r- • C CNONf t C:NANJ- I • CAKl,NF l + lle*AKNNF, ♦ 

1 3 •~kNNf3•09) ~ ca I 
CEMCBV n AFOS •OF• CVHl + 2.•v~2•RV) 
DE~oes: AFOS •CF• CS~l ♦ 2.• SH2*US l 
OEMDOli • -~~F • CfZCCB 
RETURt-4 
00 

SUOROUT INE TR HIC 11 /D EX DA/, /OEXOOH/, /OE ZOA/, /DEZ OD It/ ,/DcMOA 
X/,/CE~DO ► /,/ALPHA/,/EPSLJ l/,/OAV/,/Uh/,/STS~/,/AF/,/S~/,/C X/,/ALT/,/ZJ/,/UF/,/CLAT/,/ OCMO~/,/COCL2T/,/A~TNf/,/CLT/,/LXT X/,/CNT/,/XAl/,/X A21/,/XA22/,/XA2l/,/ANA1/,/fPSl/,/EPS2/J t HS/. lt> 

C I\IA~ CLl~KE~8EARC, fNClNtE~!~G SPECIALIST 
C ELE~N(R noc~. AEnCCVhAM lCS ENGlNEtR 

S~(OA • le - EPSl - 2,•EPS2 • ALPHA 
CCLTCA • CLAT * SOEOA 
ccorcA • 2.~ COC L2 T • CLT • OCLTOA 
CCCTC ► e 2.• CDCL2T • CLT $ CLAT 
!l~EA • SINCEPSLON - ALP~At 
CCSEA • CCSCE PSL ON • ALPH h l 

DCXOA • XAl • XA'l t (3,•XA 2~• ALPHA + 2,•XA22J • itPHA 
C(XTCA. SCECA LN T - s,s~~(OCOTDA•COSEA ♦ OCLTOA•SINEA) 
tCXTO~ • -STSW•I CCOTO ► •CO~tA • tLAT • SINEAt 
CCNTOA • ~CECA v- t xl + srs~ • (t~LTOA¥C05EA - OCOTDA•SINEA) 

2Z7 



J 

CC~TO ► •SIS•• C ClAT • COSEA - OCOTC~ • SJ~EA I 
LExc•. AF•O•V•DCXD A ♦ AKTNT•QA•S~•OCJTOA 
CEXDO~• AKINT•UA•Sw•~CXT~H 
CEZOA. -AF•QAV•ANAl - A~TNl•OA•Sw•oCNTOA 
Cf10C ► • -AKTN l • ~A•Sw•OCNTO~ 
OfMCA • AF•OF• AV•~CMOA - AKTNT•UA•S~ • C • CALT•CCNT A+ lT•UCXTOAI 
CE.,00 ► • C • (ALT• OElODH - LT• OEXOOHI 
RHURt-
ftiC 

SLB~OLTINE SEATlRI 
C HSAll 
t (VAN CLINKENBEARC, ENGINEERIN ~ SPECIALIST 

C ELEAt-CR POC~, AEROCYNAMlCS ENGINE~k 
C JI~ LACY. AE RCOY ~MICS cNGlN EE ~ 
C EOOIE S~A~T, AEAGOYNAHICS ENGINEER 
C 

OIHENSlON Rlll 
CC.,f'Gt- IC. t-, f\Hl, NR2,NR3,NR4 ,NR~ ,NW.b,NR7,NR8,NR9eNRl 0, 1-:!H l eNR12, 

l "Rl3,t-Rl4,"Rl5,I\Rlbe~R17eNR18,NR19,NR20,N 2leNRZ2,~P2~,~R24, 
2 "R25,NR26,NR27,f\Rl8,f\Rl9,NR3C 

IP.Yl:GER 111,X,Y 
1 • Z, V 

EOUIV,LENCE CNR3,ll,(Nk4,JJ,1NK13,Kl,Ct-Rl4,Hl,l~Rl5,Ll,1Nklb,WI, 
l C~Rl~,Xl,CNR20,YI 
2 , CNR27,ll, CN.t2l,VI 

12001 FCR.,ATC llt0/lOX35t➔ BEGlNNING OF SEAT-ALONE TRAJEtTORY,//1 

C SEAT ALO"E EOLATIONS 
CALL ATHOSCRCNK4+241,RINR4+251,RC"'R4+261,-R(NRJ•911 

CA LL CC RAT E l R l l O I , R C 11 I , R C 1 2 I , R l 13 I , R I 14 I • R I 1 5 I , R ( N R 3 ♦4 J , R C NR 3 ♦ 5 I , 

1 R(NR3+61,RCN R4+61, g0.: R4t-ll,r<U 1t ♦ Ul,R(NR3+101,RHlR3tllJ,RCNR3+121 

2 eACNR3+lll,RC Nk3+i~l, R( ~R1•l ~l,HCNR4+~1,R(N~4+101,~C~k4+llll 

C•LL VELAJRCR(71,RC Ol,kl~l,~(NU4+l61,RCNR4+17t,P(NR4+ 12 1,kCNR4+l31 

l , R C N R 3 + l O t , II f ,-.. R 3 + 11 l , fl I N R 3 ♦ l 2 l , R H! k 3 + 1 3 I , R C N fl 3 + l '- I , R Ir k H 1 !, I 

2 • R C NR4 +c; I , R I f\R4 + 10 I , R lN~4 ♦ 111, R l NIU• lt , R Ct R 3 t 2 l, R l NH)+ 3 I , 
1 k lNR4+2b II 

2 1FCACNR4+421 - ,981 S,b,6 
5 ~AITEC6,32COll 

ACNR4+2lt • 1, 
6 CCNTINUE 

C CCMPLTE DRAG CHUTE FORC ES A~O ~OMENTS 
CALL CHUTf.SlRClB,, 11 11 9 1,RC201,P.CXf-2.31,R(Xt241,R(X+251,illX+lC>I, DRAG 

l ACXtl4i,RCX+271, RCX+ltl,RlX+l3J,RCX+bl,RlX+71,RCX+81,~l~I, CHUTE 

2 R l X+ 11, fl I X ♦ 21, R l X +3 '>I, RC X + q l , R I X + l O I • R ( X + 111 , k ( X+ 3 t , 11, Xt It t , 

3 ACX+~I.ACX+l91,R(X+l51,RCX+l61,RlX+l7l,R(X+l 8 1,R(X+101,R(X+2 91, 

4 R(X+30J,RCX•201,RCX +431,R(X+441,R(X+451,P.lX+461,MIX+471,RC~+lt81, 
'S fl 1)1+211, 
6 RC I t 181 , R I I + 19 I , ? l I + 20 I , R C l • 21 i , RC I+ 2 2 t , R l l + 23 > , R ( J "' U , R. CK+ 13 J , 

7 R(J+461,RCJ+471,Rl Ml/ 32el7 ,RIJ+ 2it,RCX+ 3 ll,R(X ♦ ~21,PCX+331, 

8 RIX+ l4 I, RC X + 36), PI>.+ 371. RC X+ 3& I, RC X+ 39) , ti ::+40 I, IH X+4l I , R ( X ♦ 42 I, 
9 PCJ+l51,RCK+l7J,R(K ♦ lijJ,K(K+l~l,R(K+l4t, R IK+l51,RCK+lbl,RlW+ll, 

l AO,+81,llCw+QI, KCJ+l.tltRC l +lt,P(l+2t, R lf+ll, ~ Cl+7t, 

2 R l I + 8 I , fl C I + c; I , RC l +4 ) , R I I + 5 l , K 11 + o I , RC ,,... 't I , R HI+~ I , 

3 flCH+bl,R,l ♦ l0l,RC l+ll), RCl+l21,Rll+l31,R(l+l41,"(1+1 51,•~tJ+91, 

4 R l J + 1 0 I , R l J • 1 1 t , R l ~ + 7 I • it l fol + U I , R ( /H 2 0 I , R l K f Q I , R ( M ♦ 1 0 I , I' l M + 11 I , 
~ ~lM+211,RfM•l21,Rf M ♦ l31,R I M+l41, R (Mtl51, R (Ht l 61,~C~• 1 11,RC M ► l81, 

6 R l f" + 19 I , I< l !< + l O I , R I r,,t t 2 2 I , k I M + 2 31 , R CH t? 4 I • ru II~ 2 5 I , RC 1-4 + 2/i l , RC M+ 211 , 

7 R f I'+ 2 81 , R 1M + 2 9 I , r: l frf· -~ 0 I , R I I" + 3 l I , R t M t3 21 , • Ill • 33 I , n 04 + lJ , 

8 lll,,.21,RCM+31 ,ROH 341, lf-lXIRlM+3~t+,00ll ,Rl H+.Hd,RCPi +371,RlH+3ul, 



9 AC~t391,R(Mt401,RlM+4lJI 
Rl211 • Rl~R3 ♦ l81 
P(2ll ~ R(hR 3tl91 
R(lll ~ R(~R 3+20l 
CALL ANGMHOCk(NR~t271,RINR4+28J,RINR4+291,k(~ Rl~•l 8 1,Al~Rl6t1 9 11 l AINR16+201,R(NRl6+211,R(NRl6+~21,R(NRl6+231,R(NR3+41,~lhRJ+SI, 2 ll(hP3+61 I 
CALL F RCMO~CR(Nk4•J61,R(NR4+311,R(NN4+381,RCNR4 ♦ 3qJ,RCN~Ct+401, 1 RCNR4t,.ll, ~CNR17+31 ,RC NRlHll ,RCNR17+21 ,RCM(llt51 ,IHNR171 2 ,R(hkl7 ♦ 41 , RC NA4+llJ, R(N R16+llJ, ~ (hR16•141,RC~R16•l51, 3 ACNR4 ♦ 301,R(P-R4+'311, R(JR4+3?J, R(M(4+33l, RCN A4+3'tl,k(NR't+J51 I CALL A~c.ELOIR(ll , RC21,MOJ,aC 1,l,RC51,Rl6l , R ( NR«.•HH, R INk4 ♦ l'il, l II ( NA 4 + 2 0 I , R (t1 R h 4 I , R ( N R 3 ♦ 5 I , R c:l R 3 to l , R ( N H H 1 h R C N R 3 + 21 , IU N,:. .i ♦ 3 I , 2 R(~R~+91,Rt NR4tl Ol,R( N~ 4+111, R( NR4+3~1, R(~R4+?71, R(~~4+3bl, 3 R(hRl +)7l,R( NR 4+391,RC ~M4+ 4Cl,R(NR4+41l, RCNRl 6+181,R(h~l~•l91, 

4 AINRlb+ZOl,RC NR 16t211,M(N Rlo+221,R( ~R l6+2Jl,R(NR4+~71,~(NR4+l&I, 5 RCNRl1+291,R(Nl{l6+241,RINR16+25J,RCNR l6♦ 2U, Ce , Ue , 6 o. , o. , o. I 
RETUA~ 
OD 

SLBRCUTI~E CATPLTCRI 
C T4SAl8 
C l'tA~ CLINKtNBEAAO, HGIN=ERING SPECIALIST 

DU4E~Sl0"4 Rlll 
C.Cf4~CN IC:, N, NR 1, NR2, NIO, NR4 ,NH~, NR6, t~R 7 ,Nfl8 ,NR9,NRl 0, NlU 1,W,12, l ~kl3,IR14,hA15,hPlb,NRll,NRlO,NR19,~R20,hR21,NR22,NR2J,~k24, 2 hR25, NR2t,~R27,~ R2 8, N~i~,NR30 
lF(RC NR4+14 II 5,5,10 

C FCRCES AhO ~C ~EhTS GF LATAPULT ON S~AT 
C US i hG CATAPULT T~ER~CDYhAHJCAL EQUATIONS. 

5 CCNT ltiUE 
C SEAT-AIRPLANE RELATIVE VtLOClTY CUHPON~Nrs JU THE RAIL AXI) SY~TEM C SE AT 

Ull ~PYVEC( R INR27 I, R(NRl7+ 11,R WR4Zl <- 2 I ,R n.l lU+l 1 ,RC NP 3+.!J ,Rf NR3♦ J t 1 ,Pl ~R2l+l2J, P(NR21+1 J J,R( NR21+14J, ~ (N~l 1+!~1,R(NR21+l~t, 2 Rf~A21+11J,RCNR2l+l~J,~(NR2l c 9 J,R(~R21+201J 
C Al RPL A~E 

CALL ~PYVE((UAC,VAC.~AC,~(Nnl ♦ 3 0 t,R(NR3+3ll,R(Na 3+32J, 
l f;(NP2lt-3J ,R( NI 2 l+l.l , RCNR2l+ Y J,P.(Nk21+41 ,R!NR21•7,.R(Nkd+lUI, 2 IU ~R21+5l, R (Nl!2 l +8 I, R CNR2 l+ll I I 

C MELATl Vf c □ rPONE~ TS 
R(NP271 • R(NR27l - UAC 
P(~R2l+ll • R( NR27+ll-VAC 
R(hk27+ 2 1 = R(N R27+2J-WAC 
CALL c iu ( ~(NR10+20), R( H~ l 8 +60 ).~ ( 451,n( NR3+45 1,R( Rl8 •~~ ,. J~CNk4•l~l, BS C-R( N Rl7•~0l• R Cr R 2l+321J ~ l2 o ,A( N '~ ♦ 21, R I NMlb+lOt, 2 Rl N lll3 ♦ 50J,lll NR l 3 ♦ 59 1, ! Cl 1Rl3H,Ol, R( R l3+ 6 11,R(MU3 ♦ 621, 

3 R( N R1 3 + 6 31,R( NR 1 3 +64l,M(NR1 3 • 6~ J ■ R( NR 13+ 6 61, R ( ~R l3+61J,RIN~lJ+681 4 ,f:f t>IP l. 3 + :? 31,R( N R U+ 20 l,R( N ,l l 3 ➔ 211, (Nk . . + 2 21 ,R( NR13♦ 6 'il l, 5 RC~R21+541*12,,R( N lbl/ 32.17, RCN~27+21 * 12,I FUP: IH NR21+5ll • IU t IU 8+2ul 
RCN RlO+l41 =-FUP• R(~R21+16t 
R(NRl 8+l 51 •-FUP C:R C~?. 21+191 
RINRlO+ lt l •-FUP• RCNR 2lt201 
CALL t10ME rn CR rnR 18+ l 71, IH NR l O ♦ l ll J, R ( Nk JO+ 19 1, RC "4R le ♦ 14J, Rf Nkl 8• 15 t l ,RCNR1b+ l 6 1,RC NR 134271 HlNRl 3+ 2Ct, Rl ~R l3•2~1 t 

C fCRCES Ar,D 1-lO /AE~TS OF CATAPULT ON A lkPI.M E 
R(~Rle• 4u l • FUP • R( NR21+51 



J 

RINR18 ♦ 49) a FUP • RINR2l+8) 
RINR18•SO) ~ FUP • R(Nfi2l+lll 
CALL fllC MENTlft(NR lti ♦ Sll ,Rl ~1< 18+ 5i:J,RCNRHl t 53I,RINH18•4~), 

1 R(NRl8 ♦ 4S),R(NRl8 ♦ ~ 01, ~IN R2l464),(R(kR2ltb 5 l+RCNR2l•tdl/2e , 

2 RCNR2l+66I I 
10 RETLRN 

E~O 

SLBRCUTI NE M~NIRI 
C HSA 1q 
C IVAI\ CLl" KEl\c £ARC, ENGI NEERING SPECIAllST 
C JI~ lACY, ~fR CCYhA MlC S E~GIN E[R 

01"4ENSIOI'. R(ll 

CCH,-,Oh IC• N • NR 1, "R l • NR 3, •'IR 4, NR5, N R6, NP. 7, N RO, NRq, NR 10, "R 11, Nk l,, 
1 "Rll,NRl4,NRl~,N Rlb,"R17,NRl 8, NR 19, NR 20,t R2l,NR22,~R?J,M~24, 
2 "~25,~R2o,NP27, NR2 ,N R2 9 ,N R30 

INTEGER 1,,X,Y 
1 • , • ._ 

ECUIV ,LC NCE (NR3,ll,INK 4,Jl,( Nkl l ,KJ,ll\Rl4,HJ,(I\Rl5,Ll,(NKl~,WJ, 
1 (I\P.l~,Xt,C NR2 0,YI 
l ,11\R27,l), ( NR21,VI 

C'LL ATMO SIR(NR4+2qJ,RI N~4•251,RCNR4+2b),-RINR3•9I) 

CALL CC I< /J l EI R ( 10 ) , R ( ll ) , RI 12 I , R ( 131 , R ( 14 1 , R I 151 , R I NR 3 +41 , IU f, R3 +5 J , 

l RCI\R3H>l,R(I\R4+ t, ), R( R4t71,R( Mt -+8), R (N R3 +1 0 1,f I NR 3+11J, t< U JfU+l2) 

2 , R ( NR 3 ♦ 13 I , ll IN R 3 t l 'ti, R ( NR 3 t 15 1, R (N f: 4 + 91 , RI r rn 4 t 10) , I( ( f/K4 t l U J 

CI l l VELA IIU R (7 I , R I & I • R I 9 ) , R , Nk 4 + 16 ) , R IN R 'i+ 17 I , I-< lll R '• ♦ lL ) , R C NR ·'t + l3 I 

1 ,R(Nfl3+101,HC NR 3+lll, RI N'.O +l~l, kW K3+131, R CN R3+1'tl, R fNk 3+15J 

2 , R rn R 4 + q J , R C I\ R '• + 10 I , R IN R 4 + ll l , k I tli i:t 3 • 1 J , R C N R 3 + 2 I , RC ~ k ;+ 3 J , 
3 RCNR4+26JJ 

C COMPUTE FO n CES ~NO MO ME: l·H !> ll f RECOV C.HllTE 
C~Ll CHU T~S(RC 24), Rl 25J,~(261, ~ IY• 231 ,R (Y+24J,R(Y+25),RlY+2~1, RECOV 

1 R I Y + 141 , I< I Y t 2 7 I • R ( Y + 12 I , R I Y t J:H , k ( \' + ~ I , R CY +'/ I , I< ( Y +A I ,/. O' ) , CHU TE 
2 PC Y • l I• RI Y ♦ 2 I , f PS, k I Y +9 ), R l Y + 10 ) , R ( Y+ 111 , !1 C Y+ 3) , IH Yv4 J , R (Y+ SI , 
3 R(Y+l q l, R(Ytl 5 1, RCY+ l b l,RIYtl71, R(Y+l Dl, R( Y+28J, R(r +~YI, 
4 RCY+?Ol, RCY v201, RIY• ll), RCY+ 32 ),R(Y+3 3), RlY +3 4),~CY+ 3~J,kCY•3~1, 
5 R(Y ♦ 21J, 

6 RI I+ 24 ) , RC I+ 2 51 •RI I + 2 b I, R ( I + 27 I, RC I+ 2 81 t1H I+ 2 9) , R ( J ♦ U , ~ ( K+ 331 , 

7 R(J ♦ 44J,R(J ♦ 4 5 1, R ll)/ 3 2.17, R (J+ 2 6) ,f X µ s o ,FYPSC , FlP S O,F PSO, 

B RIL+ll ,flll + 21,R(l ♦ 3l , h , 8 ,C,O, R ( . H-1 5 1,RI K<3 7),P.IK+3 l-' l, k (K•39J, 

9 R c K + 34 1 , R c K • 3 5 1 , ru :< + 3 6 1 • R c 1 + 211 , R I w • 2 2 1 , R , 1- 2 3 > , 
l P ( J + 121 , R I I + 1 ) , R I l + 2 l , RI I • 3 J , . I I • 7 I , R I I +11 I , RC I + 9) , I I +4 I , R ( I• 5 J , 
2 R(lt61, R (L ♦ 4l, P. ( 1. ♦ 5J, R llt b l ,R(ltl 0 1, . (f+lll, 
3 RC I + 12 I • P. I I + l3 I , R ( I ♦ 1 '• >. r: ( ( + l ~ I , R ( J ◄• S ) , R (.I + 10 I , RC J + l U , R t L + 71 , 

4 R(Lt 81, ~IL+201, PCL+91,KIL4 101 ,R( l+lll, RIL+211, R(L+1 21 , h ll+l3J, 
5 P ( l t l't ) , R IL t 1 S l • le II + 1 o I , RI L + 17 J , RC L ♦ 1 0 I , R ( L + l 9 J , fl ( !< + lU I , UX l , 
6 [Yl,CZ1,0 X2,C Y2, DL2 , DX , U Y 3 , C L 3 , 0/4 ~ , DY4 , DZ 4 , R (L ♦ ll, R (Ltl ), 

7 R l l t 3 ) , er h O C , l , R I l + 22 I , H I L t- 7. 31 , Ii C Lt ;_ , i) , R I l.i· ~ 5 ) , R I l. t 2 61 , H. C l ♦ 2 71 J 
fl(27J ~ Rl ~~3+ 241 
~128) • Ml ~R3+2S) 
Rl291 • P.ll'.R 3+2 6 1 
CALL ~Eirn /,NlR( Ni< l7+31, R( NR 17•1J. RCNR l'lt 7. !, RO:R17+'5J, 

1 RCt.R11,. ~ • ~ t7+ 4 1, r. u :1, ,, +H,J. n rn r. ,. + 11>, 

2 R(NRH, +4 <i l,R <NR1lt- 4 1, R( rJ 16+1, 71, ru r: :u(. '+7 1, lliR lM 49J, 
3 R(r..Rl 6 ·H: C). RH :f< J6 I 5tJ I, I ( W1 ~6+ 5 3I, RU fU' +54t. r- crm t (.)+ ~i !>IJ 

CA l l ANG /J MO ( R IN 1-l 4 + 2 7 I • " ( , I( 4 i 2 !} I , I ( t, •.l, + ,? 9 I • ~ (N n lb + 3 !:> ) , I? C MU 6 • 3 6 J , 

1 R er R 1 c. + H 1 • R , N ri i b t:i a , , i\ 11-.l 1n o 1- 3 ? 1 , 1H N K 1 t. • 4 o >. R c tH\3 .. 'ti ,n , N R 3 + 5 J , 

1. IUNR ? t,', 11 
C SUM FO ~CES 4hC ~UM ENT S. 

R(~H4+ , 0 1 a RI NR20J 
Z30 



, 

RINR4•311 • ~INR20+ll 
AlhR4+32t • Af~R20+21 
RINR4 ♦ 3l) • R(NR20 ♦3) 
AfNM4 ♦ )4) • R(NR20+41 
AfNR4•351 • kl~R20+St 

C ADO [AMPING TERMS FOR AI RSPEED CRlATER JHAN el fl/SEC. 
IFfRfNR4+12t - ell40ele0e)O 

C ACD PITC~ OA~Pl~C 
30 AINR17t • RfNRl71 ♦ RfNkl6♦ 441•Ca5•RfNR3 ♦Sl•ACNRlb+l41/ 

l IIINAO1211 
C ADO YAW DAMPING 

klNR17+4t • RCNR17+41 ♦ RCNRlb+461•1•5•klNR3+6t•RCNRh+UI/ 
I SICNR4+121 I 

C ACO ~r.LL DAMPING 
llfNRl7+5t • RINR17+51 ♦ R(NR16+45t•C.~•RCNR3+41•RCNR1&+151/ 

l llfNRle+l2J I 
40 CALL FRCM0 " IR(NR4+3ble~CNR4+37JeRINk4+l81,RINR4+39leRfNk4+4Ule 

I Rl"Rle+4lle RCNR17t3t eRINRJ7 ♦ 11 ,IUNR17+2) ,RIMH7+5t tkU4RlU 
2 eRfNR17+41, llH,il't.-13), Rtl,fl , ◄ 131, (WU, 6.: l't),R(lcRl64a.St, 
3 llfN~4+301,R(NR4+311, RINR4+32)e K(~R4+33Je ~CNR4+341,~CNR4+JS I t 
UL L ICCEL O IR Cl J , R 12 I, RC .3 J ,R (I, J •RCS J • RH, J • R INR4+ 181 ,R It.kit+ l 'i I, 

l II fN R It + 2 0 ) , R I N R 3 + 4 J , R WR J+ 5 I • it I N R 3 + 6 ) • R ( N R 3 + 11 , R I N R l ♦ 2 J , k I H11 .) + I • 
2 IIINR~+91,RC"R4+10J,R(NR4+ll), R(NR4+361e RI NR4+!71, klN~4+l81, 
3 RINRlb+l41,RINR4+391,RCNR4+40leRINR4+41leRCNkl6+351eRlhkl6+3t, 
4 RINRl6+31)eRINRl6+3 8 le~INR1~•3~1,R(NR16+40)eRINR4 ♦ 2ll,k(NR4 ♦ l C I, 
5 AIN~le+2'iiteR(MH6+'tU,RCNRl6+42),KINRlb+431, 0e , Oa t 
6 o. • o. • c. ) 
CAll SPINE tR 116) eR(NR3 ♦ 16 I• RU:R3+ 17 I ,R CNR4+lll, 

I Al~A4+201,R(NR16+5lt.RCNR16 ♦ ~2)t 
RCl71 • ~(~R3+161 
II ET URN 
ENO 

s~sRnUT!~E AL0CKS (/0fXS/,/CFYS/.!0fZS/,/0FXA/./0FYA/,/Ofl' 
X/,/OTXS/,/0TVS/e/0TZS/e/DTXA/e/DTYA/,/CTZ A/,/0XSDR/.I0YSbR 
X/e/0lSUR/,/XSR/,/YSR/e:ZSK/,/XARQ/,/\AR0/,/ZAR0/e/O~SB/,/DYS8 
X/ el DZ SB/,/ SX/, IS V /, /SZ/ e/ UF/ e/US'/ ,HOC/, I Tl• /~l/ •/ZS Of.v/t/0<.Sll 
x,.,ocs121.,oc~131.,ocs211.,ocs~2,,,ccs231.,vc~11,,,oc~32 
X/,/CCS33/,/ChCll/,/0~Cl2/,/0ACl3/e/DAC21/,/DAC22/,/0Au3 
X/e/C~C3l/e/0AC32/,/0ACJ3/I 

C T4SA1C 
C Tt- Is SUB ROUT HIE COMPUTES THE Foncn ANO MOMENTS ON THE SEAT ANU 
C AIRPLtNE CUE TO EAC~ INUIVI0UAL R~L L~R 
C IVA~ CLl~K t~e fARC, ENGi EERING SPELIALIST 
C EDDIE S~ART, A~PC0Y~AMICS ENGINE[R 
C T ► E FORCES ARE LI NE AR FU~Tl0NS Of OJSPLACEM E"T OF THE Rl~LKS FROM TH 
C T ► E ~0~ENTS ARE THE CROSS-PRODUCT UF AN ARN AND THE fOAtESa 
C 
C CALCULATION CF SLIDER GLOCK LOCATI0~ IN RAIL AXIS SYSTE~ 

CALL PCS~Yl(D~S R,0YS0Re0lSuP,X.~,V5R,~Sn.oxso,ovsa.ozsa, 
1 ccs11.ccs12,ocs13. ocs21.ots22.ocs23,ocsl1,ocs32,ccs331 

C CtfCK FCP 0LCC~ ON nAJLS 
IFC0lSDk•Pl) 10,20.zo 

10 0FXS • 0. 
CFVS • o. 
DFZS • o. 
CTXS • o. 
CTVS • 0, 
ons • o. 

Zll 



DF,U • Oe 
CfYA • Oe 
DFZA • o. 
en, • o. · 
D1YA • Oe 
CUA • Oe 
llETURN 

C FORCES REQC TC CEFLECT RAILS 
20 QFXC • SX • OXSSR 

CFYC •SY• CYSBR 
IFITOC • Tt30,30e40 

30 Oflt ••BF• ~CRT(DFXC••l ♦ OFYC••21 • UP 
GO TO 50 

40 DFlt • SZ • ICZSBR - ZS~ROI 
50 CChT I t.UE 

C FORCES ON SEAT I~ SEAT AXIS SYSTEM 
• UlL MPY\IECI CFXS • OF1S • OFZS , •OFXC , ·DFYC , -OFZC. , 
I CCSII • CCS2l • O~Sll • ocs1,, OCS22 , OtS32, ocs,1, DCS2l, 
2 CC.SH I 

C FORCES ON AIRPLAhE IN AJRPLANE AXIS SYSTEM 
CALL MPYVEC, CFXA • CFYA, OflA • OFXC, DFYC, DFZt, ~Atll , 

I CAC12, CACll • CAC21 • DAC22, OAC.23, 0At3I, DAC32, 0At33 I 
C AIRPlA~E ~O~E~T ARH 

CALL POSXYZC CXAB •DYAS• DZAB • XARO, YARO, ZARO, UXS&k, 
1 CYSHR • ozseR, OACll , OAC12 • OAC13, DAt21 , DAC22, Ot.C23, 
2 CAC31 • CAt32, CACJ3) 

C MOME~TS CN StAT 
CALL ~GMENTI CTXS , DTYS, OTZ~, OfXS, DFYS, DFZS, U~SB, 

1 cvse • Cl se • 
C MOME~TS Ch AIRPLANE 

CALL ~CHENT ( OTXA, CTYA • OTZA, DFXA, OFYA, CFZA, 
I DXAB, CYAB, OZAB I 

flETUR~ 
E~O 

SUBROUTINE HELPER&RI 
C 14SA2I 
C IVAN CllhKEhSEARC, ENGINEERING SPl,IALIST 

D IHENSION A I 1) 

C.CMHOh IC ,N, "'R 1, t;R2 ,NRl, 1'4R'e, l'IR5,NR6,UR 7,NR8,NR9,~lnl O,t,JRU ,AAlZ, 

I ~R13.~Rl4,NP15,NR16,NR11,NR18,NRl9,~R20,~n21,NR22,kR23,NR2~, 
2 hR2S,~R26,~P27,~~l8,NMl9,NR30 

)2000 FORHAT(l8141 
RfAt15,320001 NGO 
WAITE16,320001 NGO 
GC TO ll,2,3,4,5e6,7,B,9,IO), NGO 

I CONTlhUE 
C PUNCH OUT BASIC CA1A FROM SELEClEO S~CllCNS CF THE R-ARRiy TU BE 
C USED AS DATA IN I OA,A :TATfHENT 
32001 fCPHATC5Xl~X,IP E10,J,lH,,lPEl0,3,1H,,1Pf10e3,1H,,IPEIOel,1H,, 

I tr[lC,3el~ •• 1PE10,3,1H,I 
32002 FCR~AJC214,A4eA21 
)2003 FCR~AJ(6X5hOATA ,A4,A2,1H/I 
12004 FrR~AT(SXl~X,lPElOel,lH/1 

PEAOIS,32002110,lf,OATNH1,0ATNH2 
IF 10111,11,JOO 

100 ~RlTECl,320031 OAT~Hle0AlNH2 
lfl • IF-1 
WAITE(1,32CQll IRCll,l•IO ■ JFll 



~AlfECle32C041 ACIFI 
c;c ro 1 

11 COfH INUE 
AETUllh 

2 CONTlt.UE 
C TEST ORT~OGONALITY OF T~E DIRtCIIUN COSINE MATRICES 
31005 FOIIMH (lOX!'i2t-A IRPLANE 01.CEtTI O,, COSINE MA TIU X OATHOCONAL ITY CHECK/ 

I lOX30HRE5Ulf SHOULD BE A UNIJ HA1RIX//C2CX3Fl0.~ II 
)2006 FCRMA1(10X52~SEAT/~AN OIRECIION COSINE HATRIX ORTHOCOULITW ,HLCK/ 

1 10X30HRESLLT SHOULC ~EA UNIT H~TRIX//12CX3flC.411 
CALL J,IPY~A11111NR291.RINR29 ♦ ll.KINR29 ♦ 2IJR(NR29♦ 31,R(NR,c;+41, 

1 AIN~29+St.Rl~R29+61.R(NA29tll,k1NK2~•81, 
2 AlN•J0JeRHUlll,RCl••l21,RC"4 ♦ 131.RCN♦ 1"1,RIN•Ul,RINA4♦ Cil, 

3 Pl~~4tl01,Rl~R4tlll, 
4 A ( M 10), RI N• 13 I .R 111~4 ♦91, R IN•ll I 1 R CN+ lit I ,R .NR4 ♦ 1 QI t It Ch+• 2 I, 
S ACNtl51,R(NR4+111 I • 
IF• NR2c;t8 
WAITEl6,32006) CR(ll•l•NR29,1Ft 
CALL J,lrY HA H fl W !UQ J, IH NR29 ♦ 11,R CNR29+ 2 t t R ( Nr.29+ 31 ,R INRL~+'tl, 

1 RC~R29+51,RINk2S♦ 61,k(NM29 ♦7).klN~29 ♦ 8)eRIN+3?1e 

2 IIIN+'iOl,RC, +411,R(N+1jll,RCN+"31,R(N+44t ,RINR4♦C>OI, 

3 R(~R4 ♦ 6ll,RCNR4+6lle 

4 ACN+391eRCN+421,~IN ~4+b~l,~(N+401.RCN+431,~tNR4♦ 611,Rlh+411, 

~ A(h+4~)eRl~A4t621 I 
WAJTEl6.320051 IR(Jlel•NR29,IFJ 
f<ETURN 

3 CONTl~UE 
ftETURN 

4 CCNTlfl.UE 
PET URI\ 

S CONTINUE 
IICTURN 

6 CCiNTl~UE 
RETURN 

7 CONTINUE 
!'.ETUP~: . 

8 f.Ohl I t-UE 
RETURN 

~ CONTINUE 
f<ETUP~ 

10 CONTII\UE 
f<ETUR .. 
ENO 

S~OROUTINE tNTRLS(Rt 
C T4SA22 
C 
C IVAN CLlt.KE~OEARC, EHGIN~EKING SPECIALIST 
C JIM LACY, AEnCOYl\~ HlCS E~GlNEER 
C 

C 

Clf4ENSION Pill 
cc~~ON IC• N, Ml 1, l-4R2, NR3 .wv., NR5, NR& , 14R 1, NR8 ,NR'hNRl o. N!U 1.NkU, 

I t.Rl3,NRl4,NR15,~RlbeNRl7,l~dlO,NR19, NR20,~R2l•~R22,NR23,Nk24, 
2 I\R2S,Nk26.NR27e~R28e~R29eN~30 

C C.LCULATION Of RCLL HOTORePITCH flUTOA,ANO YAW HOTOR FOttES 
C ~~o ~C~[t.TS c~ AU ESCAPE S~AT. 
C 
C CALCULATIOh Of PllCH MUTOR fORCES ANU f4GHENTS, 

lll 



5 JFCRl~Rll•l45111C,30,40 
10 IFIRII\R2t51,GE,RCNR1~•14JII GO TO 20 

GC TO 30 
20 kfNR13•961 c R(Nk4tll 

RCI\Rl3+1~51 • 0, 
30 CALL ROCKEJ IRCNkl8+411 ,~CNRltt+4ll,RCNIU8+431 ,RCNRlt,+4::>J, PITCH-I 

l PCI\Pl8t461, RINR18+47l,~INR18+441, RINR4 ♦ 11, 
2 RCI\Rl3+lO@l,RINR13+ 10q l,RIN~l3tllOJ,RINR13+lOSl,RCNRlJ+lu6J, 
3 RII\Rl3+l071,RINR13•~6l,~I NR 13+97l,k(NR1J+981,RINR13+~~J, 
4 PI NA 13+ 10 0 I , RI r R 13 t l O 11 , R ( NR 13+ 1 02 J , R ( IH<l 3 + l O 3 I , RI NR U ♦ 104 I , 

~ Pl~Rl~+l0]1,RCNR13+10~1, klNRl3+ 9S l,RINR13+1U~JJ 
IFCRII\R~tll.GT,RINA13+951+RI NR 13+9611 RINA13+1~51 • l,~ 

40 IFIRfl\Rl?tl4fll~0;70.tiO 
SO IFCRII\R2+51,LE,RINR13•144JJGO TO 60 

GC lO lC 
60 RCNRl s +lJ2J : RII\R~•ll 

RINR13+1461 • 0, 
70 (jLL ~OCK~T IRINklb+6ll,~l ·NR l8+b21,RINR18+63J,RINR18+65J, PITCH 2 

1 RII\Rl8+661,RINA18tb71, RINR18+641,RI NR4 +11,AI NRl 3tl241, 
2 II I NR 1.3 ♦ 12 51 , R I NR 13 + 12 6 I, R I NR 13+ l 2 l J , P. I NR lH 12 2 I, R ( ~H l., ♦ J. 2 3 I , 

3 RINRl3+1121,k(NR13+llJl,R(NRl3+ll 4 1,R( NR 13+11 51,R( NR 13+llbJ, 
It A I NR 13 + 11 71 , K ( NR 13 ♦ 118 J , R ( NR 13 + 1191 , R ( N R l 3 ♦ 12 0 I , R ( NR L; ♦ 1191, 
S AINR13+12CI, RINA13+l ll,RINR13+1ZCJI 

lfCRCNR4+ll,GT,RCNRl3tllll+H( NR l3+112JI RCNR13+1461 • l.O 
C tALCLLAJICN OF Y~W MOTOR FG~C ES A~O MOMENTS, 

\ 80 Clll RCCKEHk(NRl0•·541,RltlH8+5!11,R(N~l8+56J,RCtiRlS+5eJ, YAW 

1 A(~~l8+591,R(NR10+601,U(NM18+!17J,R(NR4+11,R(~Rl3+l401, 
2 A(I\Rl3tl411,R(N R13+1421,RfNR13•1371,RINR13+1381,R(NR13+139J, 
3 ACI\Rl3+12El,RINR13+12q),RIN~l3+1 301,RI NR13+1311,R(NRl~+lj2J, 
It k(NRU+l331 ,P(NR1Hl 34 1,RIIJR13+1351,R(NR13+13tJ,R(NRb+lJ!>J, 

5 R(NRll+llfl, R(NR13+1271,RINRl3+13EdJ 
C C~LCLLATICN OF RCLL MUTOR FORCES ANO MOMENJS, 

CHL flC Clt £:1 l~(Nlslcl+.3'tl ,t{(N iU0+3'.il,RINR18+361 ,R( NR l8+3t:IJ, ROLL 

l R(f\Rl8+i91, il(M08+Hl,1tWRl8+3 ·11, R(NR4 + 11, 
2 RINRl)+qz1. RIN~lJ ♦ , 31,R(NR13+94J, R (NRl3 ♦ 8~1.RINR13+~u,, 

3 A ( N R 1 3 + ~ l J , R ( N R l.H 7 9 I , 1t I N ;u 3+ 8 0 I , R I r I fl 13 + 81 I , R ( N R 1 3 ♦ 82 I , 

It RCI\Al~+831, A(NR13+ H 4J,~INR 13 ♦ b5J,RC NR 13+861,R(~R13+87J, 

~ P(Nttl3+8~1, RINkll•~7J, RINR11+7dl,RCNA13+871t 
IF(A(NR4+21,Gf,R(NR13+7 9 1+K(NR13t021.ANO,RC NR 4+21elf,R(N R13+791+ 

l ~CI\Al3+e21 t ,041 GO TO 90 
GC TO 100 

90 R(NR18•341 a O. 
RCNRl8+351 :: O. 
Rf~Rl8+HJ = C, 
Rl~Rl8+37J = o. 
RINR18t381 .: 0, 
RCN P. 18+391 • C. 
IHNR18+40J • C, 

100 RETURN 
ENC 

SUBROUTINE AERMANI/CA/,/CY/,/C~/,/CHOLL/,/C~/~/CYJ~/,/AL~HA 
X/,/dETA/,/e/,/C/,/S/,/L/,/0/,/T/,/Cf/,/O XtP/,/OYCP/,/OLCP/) 

C T'iAC 13 
C l~A~ Clll\KENeE~kL, ~~Gl~ L[ RING SP~CIAllSl 

REjl l 
C BODY jXfS FO~CE CO EFF ICIENT 5 ICA,CY,CNI ANO MOHENT COEF FJ~IENTS 
C CCRCll ,CPo!,CY,Hd FRO!' l, EwTOrUAN IMPACT ANll SKIN r:JlfCTION CN A MAN 

C L FEET TtLL, 1 FEET T~J CK , D f[ET ~IDl ~HOSE VLkTICAL CG l~ 

lH 



C OISPLAC~C DlCG FPOM TME FACE FOR~ARU C~NJRUIO. 

C 

Ul•CCSULPHAI 
s,L ■ SlfiiOLPt-lA I 
ceu■cosceno 

sefl •SI tU0ET A I 
CA• ·l.4/S • CAL•ABSCCOEJI• C.~•L•D • Cl+Cl•T•tfl 
CY. -, •• ,s •AeSCCALl•SBET. ,.s•L•T ♦ IL+Tt•o•CFI 
C~ • le4/S •SAL• I.S•O•T t IU+Tl•L•CFI 
CROLL. -ccv•CZCP. Ctt•OVCPI 'b 
C~ • CCN•CXCP - CA•DZCPI / C 
C~Aw • ICA ♦ OYCP t CY•OXCPI I 8 
PETUIH~ 
ENO 

SLSROUTINE VSTLF~ 
X C/RCLL/,/Pl1CH/,/YAW/,/FX/,/Fl/,/FZ/,/8ETA/:/CLT/,/CDT/,/LXR 
X/, IC XL/, /C llT / • /CNR/ • /C~l /, /CNT/ • /CMR/, /C ML/, /POF l I. /PCf, 

· X/,IAF/,/CA/,ITOOO~F/,IANF/,/AL~MAX/,/~/,/Ul,/P/,/YF/,/kf,/Xhf 
XI ,/0/ ,/8ETP'AX/, /VI ,le.LAT/ ,/OELTAH/, /EPSLON/, /Cl U/ ,/DfUAt: 

.,.,coc,,.,cocL2T/,ICXOR/,/CX~Vk/,/CXBSR/,/CXAR/,/CXCLl,/~X~VL 
X/ ,/CXBSL/, IC XAL/, IS T /, /S"14/, /Cl~OR/, /CIHWR I, /Cl l8 SR/ ,/CH~/, /LNOL 
X/,/CNBVL/,/CNBSL/,/ChAL/,/AKXNF/,IC~ONF/,/AKT~T/,/AKTS/,/Alt 
X/,/lJ/,/CYEl,/CYUA/,/0,L/,/OA l / ,/CVuK/,/D"/,/PFYPV/,/RKJ 
X/ ,/VT I, /C.CSWI • IP FYRNF/, IBW/, /CYR/ ,/(,I, /CLO/, I AKNPlF I, /CN<Jhf 

X/,/P~PU/,IP NPV /,/OC~SS l l,/CHOR/,/C~OVR/,/CHBSR/,/CMAR/,/,MOL 
Xl,/CMBVL/,IC M6 Sl/,/(,~Al/,/CLB/,/CLP/,/CLR/,/CLOA/,/Cl0R/,/PLPV 
X/ ,/Pl PPMf /, /CF I, /Cl4S/ ,/ ALT I ,I ZT I c/CHC/ ,/ ZJ/, I ALJI ,/PMPu/ ,/PUtSQS 
X/,/CC~SA5/,ICC MSA/,/CN8/,/CNDR/,/CNkYA~/,/CNP/,/PYA~V/,/COSX 
XI ,/PY liiRHF/, / l'YAWX~I, I At PHA/, /QR/, /Ol/, /TC S/ t /Q I F / t /CA'V/ ,/ l.NANF 

X/ ,/CrrnA/, I CB/,/ AKXNfl/, I AKXNF2/, / AKXNF 3/, /AKNNFl,. /AKtl,jf2. 
XI, IAKM-,f3/) 

C T4AC19 
C 
C THIS ROUTINE CO~PUTES ,~e V/STOL FOntES ANO MO~ENTS 
C 1\/AN CL l~;.E i,tl£AH, CN:iWHRlNC Sl'ECIAt :ST 
C ELEAHR POCh HRUCV l,Ar-4 IC.S (NGIUEfR 
C JI~ LACY, AERCDY NAMlCS ENGI NE ER 
C EDDIE S~ART, AEPCOYNA~ICS [NGINEER 

IFCTCS - .Q919,9,10 
lC PCFl • le 

FCF2 • 100.•Cl.-TCSI 
GC TC 413 

9 IFCTCS-.9817,7,8 
'l PCF1 • O. 

PCF2 • Oe 
CO TO "13 

8 PCFl •le• lOO.•CTCS - e991 
PCF2 • PCf 1 

C 7.2, SIDE SLIP AN GLE 
413 eE,, • ATA N2(V, SUHTCu •u•w•w•• 
900 IFCAes ·~ ~T:1 - BETMAX 1902,902,901 
901 eETA • BET~AX •oETA/AOS C6fTAI 
902 f.C~Tlt\UE 

AKNhf • IAK NN fl + (AKNNfl + AKNNF3•oe1•001•08 
UXl\f • UKXNFl • CAKXl~fl + AKXNF3 LJBl•DBl *OB 

C 8, fCRCf CCEFFICIENT BUILC - UP 
C 8el, TAIL LIFT 

CLJ • CLAT • IALP~A • ~flltH - t?SLONJ +CLOE• DELTAE 
C 8.2, TAIL CPIG 

COT a COOT• COCL2T • CLT • CLT 
Z,35 



C Bel• AXIAL FORCE CO CFFICIE NT BUILD• UP 
()A. cxnR ♦ CX BVR ♦ CXBSR ♦ CXAR 
CXL • CXOL ♦ (X BVL + CX~ Sl + CXAL 
CXT. •CCtT•ccs CEPSL ON) ♦ CLl•SIN CEPSLONtJ•ST•CCS CALPH~J/SW 

l ♦ CCLl•CO S CE r SLONI - CDT•SIN CEP~LONJJ•ST•SIN IALPHAI/SW 
C 8e4, NCR~Al FCRCE CO EFFICIENf UUILO-UP 

C~R • CNOR + ChBVR + CNB SR + CNAR 
C~l • CNOL ♦ CN6Vl + CNUjL + ChAL 
,~,. CCLT•cos CEPSLO NI - COT• SIN (lPSLUN)J•sr•cos (ALPhAI/SW 

l •cccr•cos CfP SLONI ♦ Clf•SIN CEPSLO~ll•Sf•SIN CAlPHAI/SW 
C 9. FC'RCES 
C 9el, •xl•L CFCR~ARUI 

f) • .~•AF•CR•CXR + .5•AF•OL•C XL +AKXhF•ONF•ANF•C)ONF 
l ♦ Akf~T. CA•S~. CXT ♦ A~Ts•cus CAl[)•JJ 

C 9e2, lATERALCSIDE) 
FY•CAV•Sw•cva• BE TA+OA• ~w•CCYOA•COAL-OARI+ CYOR•CRI 

1 +CPFVPV •v - - ~• K~a• vr • CDSW •v • PfYR~F •RJ•POFl 
2 + .25•RHC•v1•s w• Bw•cvR•R 

C 9e3, VERTICAL (NEGATI VE NC R~All 
Fl• -.5•AF•C Aql kP -.5 •AF• OL C ~ L-. 2 5 ♦ RHO •vT•sw• c •cLc•c 

1 •Ak~~f• ,~F •ANF •ICNONF + CNANF)-AKTNT•OA•sw•CNT 
2 -A~TS • Slh CAI EI • TJ 
3-CPNPL •ABS CUJ • PNPV •AUS CVll•PUFl 
~-CAV•AF•OChSSA • ?OFZ 

C 10, ► C~E~T COEFFICIENT BUILJ-UP 
C I Uel, PITCHING 

C~R • C"OR ♦ CMBVR + CHBSR + CMAR 
C ► l • C~OL + CMBVL + CMaSL + CHAL 

C 1 0 • 2 , YA " I NG 
C 11, "'0~Et1fS 
C 11.1, PCLLING 

kCLl • CAv•sw•ew•CL 8•6 ETA+.2S •k tO•v1•sw• Bw• sw•(CLP•P+CL~•Ra 
I • ~A•sw•e~•ICLOA•COAL-UARl•CL DR• URI 
2•.s••F•OL•CNL•YF-.5 ~AF •o~•ChR • YF 
3 +CPLPV •v + PlPPMf •Pl*PO~l 
~ -.5•AF•YF•PCFJ•C CL~CN AL - tR~CNARJ 

C 11.2, PITCHING 
PITCH • .5•AF•UF•OR•CM R+e5•AF•Df* OL•CML 

l+C A•S1a•c•c~c•A ~S l 8 ETAl+ 4KNNF •~NF •ANF•XN F•lCNONF ♦C~ ftNFJ 

2-JKTNT•OA•sw•c • CALT *CNf+lT•Cxr, 
3+.25•PHO•VT•s-•c•r. •CMO•Q 
4 ♦ ,KJS•rJ•llJ•CCS (AI EI-ALJ•SIN CAIE)I 
5 ♦ CPMPU •L•QAV•PCMSCS l•POFl 
6+CAV•IF•CF•CCC"SA5 + OCMSA l*P0f2 

C lle3, YAIIIING 
YAW. CAV•Sw•ew • C~ ti • BfTA ♦ ~A•S l ~Bw •(C NOA•CDAL-OARl+C Nuk•OMI 

1 •• 25 •RHO• VT*SW • ew•e-..• lCNRY r. w•ll +CNP•P J 

l ♦ e5•AF•OL•CXL•Yf-.,•A F •OR•CX R •YF 

3+CPVAkV •v + .s •n ~n•vr•cosx •v + PY~RNf •Rl•POFl 
4 ♦ PVAWX~ •x~F•X NF•R 
S ••5•1F•YftPCFl•COL•CXAL - ,R OCXARI 

llETlJRN 
OD 

S~8RCUTINE COEfWf 
XC/CXO/,/CXOV/,/CX B~ /,/CXA/,/C NO/,/CN8V/,/ CNU S/,/CNA/,/CHO 

X/.IPF/,/C M8 V/,/C MHS /,/CHA/,/t PBV/,/CP6 S/,/RO /,/~LPHA/,/u~ 
X/./TCS/,/Ef/,/BV/,/ BS/,/T OOO/ ,/OA/,/Af/,/YF/,/ ALPMA X/,/U 
X/,/111/,/P/,/R/,/A hO ,/,/ ANO~/,/ i0 3/.I ANA2 /,/A NA3/,/ NG /,/tftST 

X/,/A~A2/,/AHA!/,/ ~P l/,/S P2 /,/ PflU O/,/P FNG/•/ PF NG2/,/ R~U/,/X010 

X/,/XO l l/,/X012/,/ XO l J /,/~Xl U/t /V Xll/,/V '1 2 /,/V X13/,/~X~v 

X, ., vxi 1/, / V X21/, / V X2 3/., sx 10/ ,/ sx 11/, / sx 12/, / S X 13 /, / S ~ 0 

236 



.,.,sx211.,sx221,/SXlJ/,/XA20/,/lA2l/,/XA22/,/XA23/,/0Cl~AU 

X/,/CCXOAl/,/CCXOA2/e/DCXOA1/,/CXAPdl/,/CXAP02/,/VH10/JVhll 
X/,/VNll/,/VNll/,/VNlO/,/V~21/,/VN22/,/V~2J/,/SN10/,/SN11 
XI ,I SNll/ ,/ SN 13/ tlS'iZO/, /SN2 l/ ,I ':,Nl2/, l~Wl. ll .I ANA 10/ 1 /At.All 
X/,/ANAl2/,/ANAl3/,/A~OlC/,/AM01l/,/AHOl2/,/AMOl3/,/V~lU/,/VHll 

X/,/VMl2/,/~Hll/,/V~2U/,/VH2l/,/VMll/,/VM23/,/SM10/,/~~1l 
X/,/S~ll/,/S~l3/,/S~2C/,/SM21/,/SHl~/,/SMiJ/,/LPHVOO/,/~~dVUl 

X/,/CPllV02/,/CP6VC3/,/VPlO/,/VPll/,/VP12/,/VPl3/,/YP20/,/VP~l 
X/,/VP22/,/VP2J/,/6VO/,/ANOO/,/AHAO/,/AHA1/,/CXAPB3/I 

C 1000 
C COEf~f CC MPUTES 1HE AEROOYN~HlC CUtfFICJlNT,, ANGlES Of A11AL~, 
C SLIPSTMFAM T~Ru ~r COEf FICl ~NTS Mu DYNAMIC PRESSLkf RATIC) fUk EIJHEk 

C RIGHI CR LEFT fAN--f-OR lt\STANCl:~ vt IS PUSI rlYE FOM H◄E RU,HI fAU ANU 
C ~EGAllVE fOP TH~ LCfT FAN, 
C IVA~ CLINKE~OEARC, E~GINlE~ING SPfLIALIST 
C flEA~CR ROC~, ~EPOOYNA~ICS ~N GIN EER 
C JI~ LACY, AERCCY hA~lCS ENGIN(EA 
C tCOlf S~A ~ l, AE~COYNA MICS EijGl~[Ek 

kUl I\G 
L,Ll FA~T~~ITOOO,TCS,Ru,US,PF,~•.c~~v.cPnS, 

l "G,PflOO,PFNC,PrNG2,CPUVOO,C P8 VOl,CPOVO ? ,CPBVCJ,YrlO,VPll,V~12, 
l \IP11,VP20,VP2l,VP22,VPZJ,SPl,!>P2,UV,bS,ttttO,AF,1.iA,tTESJJ 

AlP~A • ATAN21 ~•P•Vf,U-H•Yfl 
If I ~e SI ALPt-A I• G J • AL PHAX I ALPlll,•AL ~MA X•ALPIIA/ AOS CAL PtlA I 

XOl • XOlO + IXOll ♦ IX012 ♦ XOll•Rul•RQl•~0 
VXl • Y.XlO ♦ IVXll ♦ IVX12 ♦ vxll•Ru .. 1HJI C. llQ 

VX2 • VX20 + CVX21 + IVXl2 t VX2J•R~a•uat•ttu 
SXl • SXlO • ISXll + ISX12 ♦ sx11•Ru1•~~1•RQ 
SXl • SX20 • 15)21 t ISXll ♦ SXl3•ROl•ROl ~RO 

xn • XAlO • CXA2l • CXAl2 + XAll•ALPttAl•ALPHA)UlPlfA 
DCXOA ~ CCXOAO t IOCXOAl + IOCXDAl + OCXOA3•ROJ•ROl•RO 
CXAPB • ICXAPlll + CC.U.PUl + CXAPH3•RUl•R1,H•HQ • 
x,1 • OCXUA ♦ CXAPU•C~V - HVOI 
V"l • VNlO ♦ CVNll + CVNll + Y~ll•MQI IQl~RQ 
V"1 • VN20 + (V~21 + CV Nll • VN2J•kOl•kOl •R O 
Sni .a Sr, i u., ISNll t ISNll • St.l3•·1tl.il".-,t~H RQ 

SNl • SN20 + CSN21 • CSNl2 t SNl 3•ROJ • NUJ •RO 
AUl • ANUO • CANAi! + UIIAll t AN t. 13 r. Q)qROl•RO 

A~Ol • A~UIO • IAMOll ♦ IAH012 • AHOl 30RUl•KOJ•RQ 
V~I • V~lO + CV~ll + CVM12 + VHl3•kUl• RU l•~0 
V"2 • VM20 + CVt-121 ♦ IVMU + VMt3•1{Ul•HC)•RQ 
S~l • SMlO ♦ CSHll ♦ CSMll • S~lJ•R~t•RU)•RO 
S~2 • S~lO ♦ CSM21 • (SHl2 • SM2l•RUl•RUl•kQ 
CXO • ~.Ol 
CXBV• (VXl + VX 2 •UVt•uv 
c,ss• cs•1 • sx2•es1•0s 
CXA • ~O•XAZ t Xil•ALPHA 
Ct\O•ANOO + IAN~l t IANUl t AN03•RUI • RUI • RQ 

C,-BVa CIJl'.l • VU2 *1:! Vl • I.IV 
CJ\RS• (Sid ♦ s112• e Sl•bS 
Ct\A • C~l\il ♦ IA NA2 ♦ ANAl•R01*bVl•ALPttA 
Cl'O • At':.,1 
C1'8V• (VHl t VM 2• 0Vl•MV 
C~BS• (51'1 + SM2t USI OU S 
CHA z: IAl!AO + CA111il t CA!1A2 t /,MAl•RUt • ROI • ROI • ~f>HA 
lifTUkN 
00 

SUORCUTINE COC f SM 
2 t7 



) 

C 
C 
C 
C 
C 
C 
C 

C 

C 
C 

C 

X I/CNONF/e/CXONF/e/AKTNT/,/CYB/,/Ll8/,/CNB/,/EPSLON/,/U~HSSA 
X/e/OC~SA5/e/OCMSA/,/CNF/,/CAV/,ITC~/,/ALPHA/e/CNA~f/e/~h~A 
X/,/TCSNF/e/ALPHNF/,/CNONFO/,/C~ONFl/,/CNONf2/e/CXONfO/,/LXU~fl 
X/e/CXONF2/,/AKTNTO/,/AKTNll/,/AK1NT2/,/CY80/,/CYOl/e/CYb, 
X/,/CLeAOO/,/Cl8AOl/,/Cl6102/,/CLBAOJ/,/CLBAlO/,/CLBAll/,/ClbAl2 
X/,/CLeA l/,/CL8AJO/,/CLBAll/,/LLBA22/,/CLBA23/,/CNBO/,/LNBl 
X/e/C~B2/,/EPSCO/,/EPSOl/,/EPSOi/,/EPSl/,/EPS2/,/0C~SAC/,/UL~SAl 
X/,/OC~SA2/,/CCNSA3/,/DC~A~O/,/Ut~A5l/,/OCMA52/e/O ~ ~~i,/OLHSAO 
X/,/CC~5Al/,/OC~5A2/,/0CMSA3/,/PCNSAl/,/CN DAO/,/CNOATC/,/~wAV 
X/,/~CNF/,/ALPCK/,/TOOONF/,/~Nf/,/OA/,/w/,/U/e/ALPMAXl,/U 
X/,/X~F/,/CR/,/Cl/,/TCSR/,/rCSL/,/CN03/I 

. HAC2l 
n, SUBROUTINE CAL(.(ILATES Htl: sn1HtTklCAl UROUYNAMIC C0tfflClt:tdS 
IVAP Cll~KE~eEARC, EfGl NEE ING SPtCIALISr 
ELEA~C~ AOC~. AERODYhAMICS ~NGJNEtK 
JI~ LACY, AEkCDY~AMICS ENGl~EE~ 
EOOIE SMART, AERCCYNA~ICS ENGINEEk 
6. Z, SLIFSTREAM CYNAMJC P~ESSU~E 

C~f • TOOO~F/ANF + OA 
CIV • .5•1CR t OLI 

6el, THRUST COEfFICIENTS AN~ PHASE-OUT PUICTIONS 
TCS 2 ITCSA • TCSL)/le 
IFIQNFl2,l,2 

l lCSNF • o. 
GC TO 3 

2 TCSNF •ITOCO~F/A~Fl/~NF 
l A0AV • le - T~S 

ACNF • le - TCSNF 
le AERCOV~A~IC ANGLES 
lelel, A~GLE CF ATTACK 
20 'LPHI • ATAN2C~,Ut 

40C IFCABS IALPliAI-ALP'4AX 1412,412,409 
409 HPt1A • ALPMAX •ALPHAOOS (ALPl•AI 
lele4, A~GL( Cf ATTAC~, h0$c FAN 

412 HPHNF • ATANZCW-XNF*O, UI 
lFIABS IALPHNFI - AlPMAX 1413,413,439 

439 AlPHNf • ALP.,AX OLPl1NF/ABS (/ILPliNFI 
413 C~•NF•PCNSAL • 11,-TCSNFl*SIN (ALPHiFI 

C~OA • c~o•o • .5•(TCSR t rCSLl•CNOA I C 
ChO~F • CNCNFO + CCNONFl ♦ CNO~F2•RQ Nfl*RONF 
OONf • CXONFO t (CXONFl • CXCM-2•H CJiJ Fl+r~c,~F 
AKThT • AKTNTO ♦ CA~rNrl ♦ AKT~l20AlPHAt•ALPHA 
c,e. CtBC. ICYOl ♦ CYB~•~~AV) ~QAV 
Cl8AO • CLBAOO ♦ (CLB AOl + (CLBA02 + CL) 03*ROAV)~RCAVJ•MO~V 
CL8Al • CLOAIO + (CLOAll + CtlbA12 + Cl0Al3 ~~ UA VJ•RQAVJ•ROAV 
CLBA2 • CLeAZO t (ClDA21 + CCL8A2~ + CL BA2J • ~CA~l•kCA~l~RQ AV 
.:LB • tLBAO + CCLBAl + CLUAZ•ALPttAl•·H Pi1 A 
CNB • CN!30 + CCNBl • CC Ntl2 + c,~ h 3•HO ,\V I • nOAV I • RQAV 
EPSO • EPSO::> ♦ Cl:PSOl + EPSOHllU.\Vl •·LC' AV 
EFSLCJ~ • EPSO -!- C !:PSl + EPS2*ALPtlld *ALPHA 
SINj • Slh(ALPHAI 
DCNSSA • CCNSAO + IOC.NSAl ♦ (OtNSA2 + CCNSA3•SINAltSJNAf•SI ,A 
SIN~5 • SINIALPHA - AlPO~I 
CC~SA5 • UCHA~O + COCMA~l ♦ IOCHA52 • DCKA ~3 ~~1N 5l•Sl~AjJ•SINA5 
CCMSA • CCl'SAO + (CC.•~SAl t COWSA2 + OC.HSA34'~1:1:i.t•SINAl1)SJ1 A 
liFTURN 
OD 

Sl/UROUTI NE AC COE F ( H '1'14D0 TI ,, IT YUOO Tl ,IT xvoor,. /T ZVflOT/ ,/1 XPOLT 
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C 

X/, /10001/ ,/T ZPOOT /, /T ZROOT /, /f hDOT /, /F YVOOT /, /CfolAOOT/ ,,cm:ioor 
X/,/CLECOT/,/C~8DOT/,/CLP~OT/,/lLRDUT/,/CNPOOT/,/CNROOT/,/CLAOUT 
X/,/CYEOOT/,/RhO/,/S/,/C/,/B/1 

C T4AC2l 
C CC"'PUTING ACCELERATION OEPENO~NT COEFFIClENlS WHIC~ REPRESlNT 
C STAUCTUR~L CEfOR~AllONS ARISING FPOM ACCELE~ATl ON S R~THEA THAN 
C AIRLCAOS - ALSO MAY 8~ USED TO ACCOUNT FOR AER ODYNAMIC LAl.e 
C 
C IVAN CLlhK[NBEARC, ENGINEEKING SPEtlALIST 
C 

RSC• ,25•R~O•S•C 
Fl~COT=-RSC•CLAOCT 
PH•rc sc •c 
TY~D01 = RSC•CMACOT 
TYOCOT ,.: .s•c•RSC•CIICOOT 
RSC• e25t-RHO•S•B 
FYVOCT~RSC•cveoor 
flSC~RSC4' 8 
TAVOOT • RSC•CLBDOT 
TlVOOl ~ RSC4CI RO OT 
RSC • e5 tl*RSC 
T~POOT • RSC•CLPOOT 
TJRCOT • P.SC•CL ~UO T 
TZPOOT • RSC•CNPCOT 
TlROCT • RSC•CNRCOT 
RETURN 
f"C 

SUBROUTI NE ELASATCfW,EAC,CH~~B,EH,EUH,EOE,~HIH,EOA,EDO,~BA,tLPW~, 
1 EV,ECR, P~ IV,fOSP,CLPDUT, UA, 
l CA,FC l: ,r-U-,FC\', ·c osP .SH,(.Lf, ' 1,5V,C.LAV, 6, 

3 Kl Eli ,K2E \. ,K 1 /IC, I' 2 l1C tC. H'.)FC ~, K q•,IJ,K2C~Q , K H M, r. 2HI ,Kl014,lr.ZUH, 

4 .;;.H0L ri ,"1(,A,KZCA,Kl tl0,K2B0, l ' C.L,ii.t:ci' L,CLY ·CW,KH,~ z;:, 
5 Kl~,~2V,~1R,K2k,D ~ DYV,~1E,K2E,KlOSP,t20SP,CLPCfC,Kl~OT,K2PCOTI 

C 14AE0I 
C ELASIIC ATTENUATION FACTOas (LTV RlPORT 2-53320/6R-5246,tAGl av.21 
C 
C l~AN CLl"KENDEARO,AfRC01NhHICS SPECIALIST 
C 

t 

REAL KllM,K2EW,KlAC,K2AC,KlCHQ,KZtMO,KJEH,~2EH,KlOH,~20H, 
l ~lCA,K20A,Kl BD ,K2 UD , ~l UCL,~2 CL,KlP,X~P, KlV,KZV,KlR,~K, 
2 KlE,~2E,KlOSP,~20SP,KlP~Ol,K2POUf 

E(CO,Cl,C2,Xt ~CO+ ICl • CZ*Xl•X 
OFCw • CJA»FC~ 
QC:C.H • OAOfC:t, 
Cr-CV• OA•FCV 
E~ • fll s ,KlEW,K2(W,QFCWI 
EAC• EC l., ::~AC,K211C.CFCtiiJ 
Cf'ChB• E ( U O FC I·!, ts J WO, Kie tlC, OfC.W I •FL-' 
E~ • tll,,KlE~oK2lH, OF CHJ 
P► IH • 1,/ (l, + , HOLH ·Q A¢ SH ~CLAH•~HI 
EClh, f(l.,1<1D1-t t:i.'. 1 ◄ ,0FCHl 

CCE• Elt.,KLE, K2 E ,OFrHt 
ECA • H 1.,IC. 10 ,l<2C~,OFC-4J 
EOO .. EC 1. , 1a130, K2UO , OFCut 
E Ct, • [ I t • , K l l CL , I': 2 f CL , l,) f CW I 
ClP~e a EC(LPFC~.KlP,K2r,OFC~l•FC~ 
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f\ • ECle,~lV,K2V,CFCVI 
P► IV• 1.,c1.-oevovv•CA•sv•CLAV•EV) 
fCR• ECle,KlA,K2k,OFCVI 
ECSP • Ell,,KlCSP,K20SP, ~A•FCOSPI 
CLPCOT • ECCLPDFC,KlPOOT,K2POOr ,w r ,wt•fCW • 2,•L•••2/8 
RETURN 
EhD 

SLBAOUTINE OCRATEl/AOOTll/,/AOOT12/,/ADOT13/,/ACOT2l/,/AUUTll 
X/e/AOCT23/,/P/,/C~,/R/,/PSl/,/THETA/,/PHl/,/All/,/Al2/,/Al3 
X/,/A2l/,/A22/,/A23/,/AJl/,/A32/,/A33/I 

C T~ATC3 
C IVAN CllhKE~BEARC, ENGINEERING SPECIALIST 
C 
C COMPUTING SIX DIRECTICN COSINE RATES,ADOTll THROUGH AOOT2~, FOk 
C ~UME~ICAL l~fEGRATICN OF THE SIX DIRECTION CCSl~ES, All TH~UUGH A23, 
C T ► E RE~AINl~G Dl RECTI CN COSINES, A3l,A 32 ANO A33 ARE COMPultU bY 
C AN C~T ►OGONAL RELATIC~ SHI P u~lNG THE flKSl SIX. THE EULEP ANG LLS, 
C PSI, THETA ANC P~I ARE C,~PUTEO F 011 THE C!RECTION COSINE~, IN!TIAL 
C CCNOITIONS FOR THE OIRECTJON COSlNfS All THROUGII A33 MLST b~ SUPPLIED 
C TO T ► E SUBROUTl~E---AFTtR ~O~u. THc INTEGRATED VALUES ~Ill li~ UStD, 
C 
C 
C FIRST RO~ RATES 
C 

C 

ACOTll c Al?.•R - Al3•0 
AOCT12 ••All•R ♦ Al3•P 
ACOT13 • All*' - Al2•P 

C SECChD PCW RATES 
C 

C 

AOOT21 • A''•R - A2~•C 
ACOT22 •-A2l•R + A23•P 
ADOf23 • A21•0 - A22•P 

C T ► IRC RO~ DIRECTION COSINES 
C 

C 

A31 • Al2•A23 - Al3•A22 
A32 • Al3•AZ1 - All*A2J 
A33 • All•A22 - A12*A21 

C EULER A~GLES 
CALL CCSDIRIPSl,THETA,Pltl,All,A1~,All,A21,A22,A23,A3l,A~l,AJ31 
PETURN 
f~D 

SUBRCUTlNE OIRCOSC/All/,/Al2/,/Al3/,/A2l/,/A22/,/A23/,/A31 
X/e/A32/,/A 33/,/PSl/,/l HEl A/,/PliJ/,/SlNPSl/,/COSPSl/,/~NTHE 
X/,/COST~E/,/~JNPHl/,/COSPHl/t 

C T4ATC5 
t l~A~ CllhKEhC~ARC, ENGINEERING SPECIALIST 
C 
C DIRECTION tOSI NE S,All THOUGH A33, fUR YAW,PITCH,ROLL OROkk Of 
C E~lEP ANGLE TRA~S FORMATIONe 
C 
C 
C T ► E CIRfCTION CUSl~ES TRANSFORM OOOY AXIS COMPON EHTS TO Fl&~D IEA~THI 

Z40 



C AXIS CC~PC~E~TS 
C PSfel~EJA.PHI ARE YAW,PITCH,ROLL ANGLES, RESPEtTIVELY, 
C 

Sl~PSI • SINCPSII 
COSPSI • CCSCPSI, 
SINT~E • SINCTH~TAI 
CCST~E • COSCTHETAI 
Sl~PHI • SlhlPHll 
COSP~I • CCSCPHlt 
All • CCSTHE • COSPSl 
Al2 • COSPSl • SlNT~E •SINPHI - SlNPSl • COSPHI 
Al3 • SJ~PHl • SINP~I + COSP~l • SINT~E • COSPSI 
A21 • COST~f • SINPSI 
A22 • ~OSPHI • COSPSI • SINPHl • SlNTHE • SINPSI 
A23 • COSPHI • SINJ~l • SlNPSl - SJNPHI •~OSPSI 
A31 • - SINTHE 
A32 • Sl~PHI • COSTHE 
A13 • COSPHI • COST~E 
PfTUA~ 
END 

SLBRCUTINE COSOIR(/PSl/,/THETA/,/PHl/e/All/,/Al2/,/Al3/,/AZ1 
x,.,.z21.1A23/,/A3l/,/Al2/,/Al3/J 

C T4ATC6 
C l~AN tllNKENBEARO, fNGINEERING SPECIALIST 
C 
C CCMPU i lNG THE EULER ANGLES ~HEN T~t DIMECTION COSl~ES ARE GIVEN, 
C 
C lULfA AhGLES, YAW, PlfGH,MCLL CADER Of DEVELOPMENT, 
C 
C YAW ANGLE 
C 

PSI • ATAN2CA21,All, 
C 
C BANK ANGLE 
C 

PHI• ATAN2CA32eA331 
C 
C PITC~ ANGLE 
C 

IFIA0SIA3ll - 1,1 1,1,l 
l THETA• AOSJN(-A311 

GC TO 3 
2 THETAsSICNCl,5708,-AJll 

C 
C TfSJ FOR Cl~RAL LOCK 

3 IFCiBSfPSl>-J,l4>lOe4,4 
4 IFCAOS(PHll-3,14110.5,5 
5 PSl•SIG~(l.14159,PSII - PSI 

P~l•SIG~C].1~159,PHll - PHI 
THETA• SIGNfl.14159,THEfAI - THETA 

IC RETURN 
EhO 

S~BROUTINF. POSXYZI/ XE /e/YE/,/lf/,/XCG~/,/YCGE/,/ZCGE/e/OX 
X/,/CY/,/Ol/,/All/,/Al2lt/All/,/A21/,/A22/,/A23/,/A3l/,/AJZ 
X/,/A33/I 
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C T4A107 
C l~AN CLIN~tNBEARC. ENGINEERING SPECIAllST 
C 
C SURRCUTl~E FCP COMPUJING TH~ tAR1H AXIS CO-OkDINATES,XE,Yl,lt, Uf 
C PCl~T CISPLACED FRO~ IHE C,G, A CISTA~CE GIVEN BY OX,OY,OZ, 
C 
C 
C 0) • x- JCG 
C DY• Y- YCG 
C Dl • l- lCC 
C WHRE X,Y,l ARE CO-OPCINATES OF TH~ POINT AT WHICH POSITIUNS Akf 
C OESIREC ANC XCG,YCC,ZCC ARE CO-ORDINATES OF T~t C,C,, 
C 
C XCGE.YCGE,LCGE ARE EAMT~ AXIS CO-OkOINATES UF T~E C,C,, 
C 

C 

XE• XCGE ♦ All•DX ♦ AlZ•OY + All•Ol 
YE• YCGE • A21•DX ♦ A22•0Y ♦ A2J•Ol 
lE • ZCGE • A3l•CX ♦ AJZ•OY + AlJ•Dl 

AETUA~ 
EhO 
SlJBIIOUT INE VELA JR(/ .uor,. /YDOT/. /LOOT/., AU'HA/. /BE TA/ ,/UA 

X/,/QA/,/All/,/Al2/,/Al3/,/A}.1/,/A22/,/A23/,/A31/,/A32/,/AJJ 
X/./l/,/V/,/~/,/RHO/t 

C 14EMC2 
C IVAh Cll"KHel:ARC, ENCJtH:E RING SPlf:lALIST 
C T~E CUTPUT CF THIS SUUROUTINE IS USED AS INPUT TO SUDRCUTlhl FkCMOH 
C A~D ,CCH, 
C llt TRANSFORMS THE UODY AXIS LINEAR VELOCITY COMPONENTS Tu Vl:U.tCITY 
C CO~PC~E~1S IN T~E FIXED FRAME--
C 12t CO~PL1ES THE ANGLE UF ATTACK ANO ~lOfSLIP ANGLE, 
C C31 CGMPUTES T~E DY NAMIC PRESSURE ANO AIRSPEED, 

XCOT •All• L ♦ Al2 • V ♦ Al3 • W 
YCOT a A21 • U +All• V ♦ ~23 • W 
lCOl •All• U + A32 • V + A33 * ~ 
Ul2 • CU• U ♦ V • V + w • Wt 
UA • SCATIUA21 
eETA • ATA~2CV,Ut 
ILP~A • ~TAN2tw•ASS(LOSIBETAlleUI 

C CYhAMIC PkESSURE 
CA• ,5 • RttO • UA2 
Jc ET URN 
OD 

SLBROUTINE FRCMOM(/FlO/,/FYO/,/fZO/t/TKO/,/TYO/,/llO/,/tA 
X/,/CV/,/CN/,/Cl~OLL/,/CM/,/CNYA~/,/UA/e/5/,/t/,/B/,/~~ /,/FYE 
X/,/FlE/,/TXE/,/TYEl.lfZE/t 

C 14EMC6 
C IVAh CllhKEhOiARO, EN~INEERING SPEClhLIST 
C 
C FORCfS IFXO,FYO.FlOI ANO MOMENTSITXO,TYO,TZOI INDEPENDENT uf 
C ACClLERAllUNS, 
C CA,CY,Ch,Cl RCLL,CM,CN YAW ARf BODY AXIS NON-OJ~EN SIONAl At ROOYNAMIC 
C CCEFFICIEhTS, 
C f>iE,FYE.FZE AF!E ADDITIO NAL FOltCF. L.0 '1POt-i£:NJ~, ~UCH AS ENGtN~), kOC.IC.ETS 
C TXE,TVf,TZE ARE ADDITIO NAL ~O~tNfi, 

CAS • CMS 
C AXIAL FCRCES, EXCLUCING ACCELf~ATION DEPENDENT FORCES, 

f)O • •OAS•CA • fXE 
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.. 

C SIDE FORCES, fXCLUOl~G ACCtlEAATIUN OEP~NDE~T FCRCES. 
f~O • 0AS•CY • FYF 

C NEGAll~E hOR~AL FUMCES, EXCLUDING ACCELERATJO~ OE~(NDENT ~URGE~. 
flO u •CAS•CN + flf 

C PITCHl~G ~Cf'ENr, EXCLUDING ACCELE~ATION OEPENDENT ~O~ENTS. 
1YO • OAS•C•C~ ♦ TYE • 

C RCLLING MCMENT, EXCLUDING ACCtLERATION DEPENDENT MCHE~TS. 
C,S • 0AHE 
TXO ~ QAS•CL RCll ♦ TXE 

C. Yhlf-G ~c~u~,. EXCLUDING ACCHERATlUN OEPENOE"T MOl'ENTS. 
TIO• QAS•CN YA~ ♦ TlE 
fiETUA~ 
thO 

SLB~our I t\E ANG,,□,,.( /HJ(/. ,,,v, . /HZ/. /l XX/,/ I YV /. /1 Zl/, / IXL/ ,/P 
X/,/,/,/R/,/1· ' EGXE/,/IX[/,/ll~/,/~lE/,/CIE/,/IXEP/,/~lEP/,/lllEP 
X/,/SJE?/,/C \ t~ /,/IXXA/,/l~lA/,/lllA/t 

C T4ff'07 
PEAL IXX,IYY,JZl,IXl,1,\E,fZE,IXEP,IHP,IXlEP,IOA,IXU.JllA 

C 
C ANGLLAR ~O~ENTU~ COMPONENTS, ~~.HY,Hle 
C l~AN CLINKENBEARC, E~Gl~EERING SPLCl i LJST 
C l)X,IYY,lll,A~C IXL ARE OUOY AXIS HUHENfS ANO PROO~CT OF IN~RTIA. 
C P,C,~ ~Rl OCCY AXIS ANGULA~ RATES. 
C O~EGXE IS THt RCT~TICN RATE OF ALL ENGINE PARTS, FANS OR- ~KOP~LLEkS 
C NOT CAhCELLEC SY COUNTER ROTATJNG PARTS. 
C IXE IS RCLLING ~OMENT Of INERTIA OF THt PART ROTATING AT OHEGXt 
C RAD/S~C kllh aN lNCIOENCE , HOSE SIN AND COSINE ARE SIE,Clte 
C llE IS YA~JNG HO~ENT CF JNE~TIA Of TH~ PAnr ROTATlhG AT CHl~XE 
C JIAC/SEC "ll11 AN INC.IOE~CE WHOSE SIN Al O COSINE ARE SIC:,Clte 
C IXEP,llEP,IXlEP ARE ~O MfNIS ANO PRJOUCl OF l~LRTIA Of NUN-ROTAllNG 
C CO~PCMl'.T hHICH Ct~ NGES l~CIDl:llCE , IEP, ~IT ►f P.F.SPEC.T lC THI; bASIC 
C ~~VA~YIN~ AIRfRA ~E . SlEP • SI N(l l PJ A~O C.!EP n COSllEPle 
C IXXA,IXlA,1/lA AR~ BASIC UNVAHYl~G l~ERTI& COMPONENTS. 

CCl\1 HUE 
C RH10VE C lN COLU~IN 1 OF THE FOLLOWING EOU:.TIUNS IF CCifi4PUTATION 
C CESIAEC. 
C 
C SIEP2 • SIE~••2 
C CIEP2 • CJEP••2 
C SIE2: SJE~ *2 
C CIE2 s CIE••2 
C IXX ~ IXXA 
C l ♦ JXEP•CIEP2-2.•IXZEP•SIEP•CIEP•IZEP•SIEP2 
C 2 +IXE•CIE2 + IZE•SIE2 
C 
C IXZ • IXlA 
C l +IXl~P•ICfEP7.-$lfP7.t+IIXEP-lllPJ•Sl tPOCIEP 
C 2 •IJH-JZEt•SH •1 Cll: • 
C 
C Ill a: IZZA 
C 1 +llEP•CIEP2•2. ~ IXlEP•SIEP•CIEP ♦EXfP*SJEP2 
C 2 •IZE•CIE2 ♦ IXE•SlEZ 
C 

HX • IXX•P - IXZ* R 
C l ♦ IXf•Clf.•OMEGXE 

HY • IYV•C 
~l ~ -IXZ•P • llZ ~R 

C l -lx~•Sl(•OHEGXE 
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SLBRO~TINE ACCELC/UOOT/,/VOUT/,/WOOT/,/POOT/,/OOOT/,/RUOf 
X/,/NXCG/,/~YCC/,/NlCG/,/~/,/0/,/R/,/U/,/V/,/W/,/A3l/,/A32 
X/,/A3l/,/fXO/,/fYO/,/FYVOOT/,/flO/,/FlkOOT/,/G•l,/TXO/,/JXP~OT 

X/,/TX~DCT/,/fXVCOT/,/TYO/,/IYCOUT/,/TYhDOT/,/TlC/,/TZIIU~T 
X/,/TlPOOT/,/TlVGUT/,/IXX/,/IYY/,/lll/,/IXZ/,/~X/,/HY/,/hZ 
X/,/OXCG/,/CYCG/,/CZCG/,/ME/,/CHEGXE/,/SIE/,/CIE/1 . 

C T~E~ce • 
C 
C l~AN CLl~KENBEARC, EhGJNEERlNG SPt,IALISI 
C 

~EAL ~XCG,~YCG,NZCG,IXX,IYY,IZZ,IXZ,ME,M 
C 
C 

"' • , G .. /32. l7 
C 
C AXIAL LOAD FACTOR 

NXCG • -FXO/G" 
C 
C AXIAL ACCELERATICN, POSITIVE FORWAR~ 

LCOT • R•v-o • w•32.ll•(All-NXCGJ 
C 1 -~E/ M•C,..EGXE•Slf•V 
C 
C SICf ACCELERATI~~. PCSJTIVE RIGHT 

VCOT •IH•tP•~-R•U•l2.17•AJ21+FYO 
C 1 _,..E•CHECXE•Cl•SIE + ~•CIEJ 

2 1/1" - FYVDCTI 
C 
C NCRP,AL ACCEL Eit ATION, POSITIVF. OOto.N 

hOOT • ,,...,o•u-P•V•32.17•A331+FZO 
t l t "'E•OHEG~C •tl[t~ -

2 I/CM - fll.OOfl 
C 
C SICE LCAO FACTCR 

NYCE. -(FYO ♦ FYVDOf •vuoTJ/Gk 
C NC~"'AL LCAC FACTOR 
C 

~zcc. -CFZO. FZWOOT •wuOTJ/G­
t 
C PITC~JNG ACCELERATION, POSITIVE NUSl UP 

C 

QCOT C CP•hl-~•~x•rYO+TV~DOT•wOUTl/(lYY-TYOOOTJ 
1 ♦ Gk•(NZCG•CXCG - NXCG•OlCGl/&lYY-TYOCOTJ 

C R~LLING ACCELERATION, POSITIVE RIGHT WING DOhN 
TXl • R•HY•0•HZ+TX0 + TXYOOT•VOOT 

1 ♦ G••CNYC~• CZCG - NlCG ~OYCGI 
TZl. o•~x-P•~Y ♦ TiO ~ TZVOOT•VOOT 

1 ♦ GWtCNXCG•CYCG - NYCG~CXCGI 
PCOT •l(IZZ-TlROOTl•TXl+(IXl•T~RUOTJ•TZll/ 

l l(IJX-TXPCOTl•CIZZ-ll~COTI-CIXl+TXRDUTl•CIXl+TZPCOTlt 

C 
C YAWING ACCELERATIC~. POSITIVE Nus~ RIGHT 

C 
RCOT a(Tll +(IXl+TZPCOTl•PUOTl/(IZL•TZROUTt 

flETUR~ 
ENO 
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S~BROUTINE VELXYZI/U/,/V/,IW/,/UCG/,/VCG/,/WCG/,/DX/,/OY 
X/,/Ol/,/P/,/0/,/R/t 

C TltE.,10 
C 
C S~BPCUTlhE FOR COMPUTING THE VELOGITY LOHPONENTS, L,V,~, AT A POINT 
C CFF l~E C.G. 
C 
C IVAN CllhKENBEARD, ENGINEERING SPECIALIST 
C 
C UCG,~CC,~CG ARE ~ELCCITY CO~PONENTS AT THt CeGe 
C 
r. D>i • X- XCG 
C DY u Y- YCG· 
C DZ • l- lCG 
C ~ ►ERE X,Y,Z ARE CO-CRDINATES OF THt POINT AT ~HICH VEllCITJES AkE 
C DESIPEO ANC XCG,YCG,ZCG ARE CO-ORDINATES OF THE CeCee 
C 
C P,0,A IRE RCTATIONAL RATES. 
C 

~. UCG. c•cz - R•DY 
~. VCG. P•DX - P•oz 
~•~CG t P•OY - 0•ox 
II ET URN 
EhD 

SLBAGUfl~E ROCKETI/FXRl,/fYR/,/fZR/,/TXR/,/TYR/,/TZR/,/fR 
X/,/T/,/CALPHA/,/CBETA/,/CGAMMA/,/O~n/,/OYR/,/DZR/,/TO/,/Tl 
X/,/FR1/,/T2/,/FR2/,/T3/,/FR3/,/T~/,/Fn,/,/T5/,/FP5/~/lb/,/FR~/t 

C 14EM 13 
C IVAh CllhKE~BEAAO, ENGINEERING SPECIALIST 
C JIM LACY, AERCOY~A~JCS ENGI N(Ek 
C ftOIE SIURT, Hr-□ CYIIA~lCS Er!GINl:E.R 
C ElEA~LJk ~UtH, AE~OOYNAHICS fNGlkEER 
C 

C 
C 
C 
C 
C 
C 
C 

REAL I 

FORCE CFXR,FYR,FlR) ANO MO~ENT (T~K,TYA,TZRI COMPO~ENTS FR~M A ~OtKET 
WIT~ A KhCwN FU~CE-TIHE SCHEDULE, A KNOWN BURN TI ME,DT, STARTING 
AT TIME TO ANC !<NOW~ t>IAEC.flON COSINES IC ALPt•A,CBETA,CGAJINAJ. 
CALP ►A.CAETA.CGA~~A ARE CIRECtlCN COSl~ES OF THE AGC~ET TimusT 
~ECTCk klTH RESFECT re THE se,T, 
T ► f FORCE IS APPLIED AT DISTANCE COHPONENTS IOXR,OYR,Olkl FRUM THE 

C C,G. 
C IF TH ACCKET ft-RUST IS YAWED CPSU ANO PlTCtlED ITHEUt liilTH fU:. SPECT 
C 10 TH SEAT AXIS SYSTEl-l ThE OlrtHllON COSINES OF Tt,E THRUJ Llhf Mill 
C eE COMP~TEO IS l~PUTS IN THE FOR~, 
C CILP~I • COSCTHfTAt• COSCPSII 
C CBETA • COS(THfTAt• SINCPSlt 
C CEA.,f'A • -Ja~CTltETAI 
C 
C 
C 
C 
C 
C 
C 
C 

FOR A PURE lflPULSI:, FOUR rnPUH TO THE FORCE SCHEDULE ARE kUhJlR EOe 
THY ~IIE Tl,fRl,l2 , fRte Sf:T Tl•011 FRl.cHIE FO~CE, fR2 ciFRl, AfllO 
J2•1C+CT+.Ol • ALL CTHltt FO RCE SCHEDULE INP UTS SHOULC BE llRO 
EXCEPT Tb ~Hiett SIIOULO BE CALLED "llH TO+UTe 
TO A~O CT ARE DEFI N£ 0 AdGVE. 
TC S1 401H OUT SUSTAl"ER SET TO o;: SUSTAUH:R GREUER Tt-AN 4" 



C If TC Of SUSTAINER IS GREATER THAN 10 SEC ANO LESS T ►AN 40 ~E, 

C SLl:lPCUTII\E CATPLT SE.TS TO OF SUSTAINER 10 Tl~l: WHEN UTAPULl IU:AC.HfS 

C ENO Cf SIRUKE 
C 

IFIJ-10130,JC,1 
1 IFCI-T6-TO) 3,30,30 
3 If 1-11-TOI 4,4,5 
4 FA• FRl•IT-101/11 

GC TO 25 
5 I F CT-T 2- TO I 6, 6, l 
6 f~ • F~l • CFR2-FRll•CT-r1-TOI/CT2-T11 

cc 10 25 
l IFIT-T3-TOI 8,8,9 • 
R FA• FR2 • tf~3-fRJl•CT-T2-TOI/C13-l21 

GC 10 25 
9 IFCT-14-TO) 10,10,11 

10 FR• fR3 t (fR4-FR31•tT-13-T0)/(14-T31 

GC TO 25 
11 lf(T-TS-101 12,12,13 
12 FR = FK4 + CfR5-FA41 ~tT-T4-TOl/lT5-T41 

co 10 25 
13 IFCT-16-TOI 14,30,JO 
14 FR• FRS t(FR6-FRSl•CT-15-TOl/tTi-T~I 

C AXIAL FORCE CC~PCI\ENT, POSITIVE FORWARD 

25 FXR • FR•C~LP~A 
C LATEFAL FORCE CU~PONENT, PO~ITIVE RIGHT 

f'fR • H•CeETA 
C NCR~AL FORCE CO~PONENT, POSITIVE DOWN 

flR • FR•Cc;A"4f'A 
C RCllU,G l'C"4ENT, POSITlVI: CL\lC.Klflst LOOKING FCJUiOO 

TXP • OYR•FZR - CZR•FYR 
C PITC~INC ~UMEhT, POSITIVt N~SE UP 

TYR • OZRCf'Xk - CXR•fZR 
C YAWII\G ,c~EhT. PCSITIVE :ose RIGHT 

TIA• D~R•F~~ - C~~•FXR 
PETURN 

C 
C Tll'l: IS OUTSICE THE BU~N ll~E INTERVAL• 

10 FR• Ca 
f llR • Oa 
F~R" Oa 
FZR • C. 
f)IR • Oe 
t ,R • Oa 
TZR • Oe 
RETURN 
EI\D 

SUBROUTINE MOl~ENTt, TY..' ,/TY/• /Tl/, /FX/, /FY/, /FZ/ ,/CK/, /OY 

Xl- ✓ Cl/) 

C Hff'!.4 
C S~B~CUTl~E f(P CCMPUTlNG THE MO~ENT tOMPONENTS.TX,TY,TZ, F~OM 

C FORCE CC~PO~E~iSoFX,FY,fZ, OPERATIN~ ON MOMENT ~RM COHPO~cNT~, 

C ox,ov.oz. 
C \o!HRE 
C 0)1 • x-xcc. 
C OY • Y-YCG 
C Cl• l-lCC 
C. Wllt1 Tt-E FORCE BEING APPUfO AT X,Y,l ANO lHE MOMENT FULOWH AT 
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C XCG,H.Ci,ZCG, 
C 
C 
C 
C IVAN CLlt.KtheEARC, ENGINEEKING SPtCIALIST 

ll • Fl•CY - fY•CZ 
TY. Fx•oz - fl•DX 
Tl• FY•cx - Fx•ov 
llfTUllt. 
on 

SLBROUTINE ACCELOC/UOOT/,/VOOT/,/WOOT/,/PCOT/,/COCT/,/HOUT 

X/,/~XCG/,/NYCG/,/hlCG/,/P/,/C/,/R/,/U/,/V/,/W/,/A31/,/AJl 

X/,/A33/,/FXO/,/FYO/,/FZO/,/G W/,/TXO/,/lYO/,/TZC/,/IXX/1 /1YY 

X/,/IZZ/,/IXZ/,/IYZ/,/IXY/,/HX/,/HY/,/~Z/,/OXCG/,/OYCG/,/OZC~ 

X/,/~ECVM/,/OMEGXE/,/Slt/,/CI E/,/HOOTOM/) 
C T4EM18 
C 
C l~AN CLl~KENDEARD, ENGINEERING SPECIALIST 

PEAL ~XCG,NYCG,NZCG,IXX,IYY,IZZ,IXZ, IYZ,IXY,HECVH,"OOJOH 

C 
C CONTlt.UATION STATEHENJS 1,2,3 ARE INPUTS TO THIS SUBROUTINE. 

C IXIAL LCAO FACTCR 
UCG • -FXO/G• 

C SIDE LCAC FACTOR 
h'fCG ~ -FYO/G._ 

C NCll~AL LCAC FACTCR 
NZCG • -FZO/G~ 

C 
C AXIAL ACCELERATION, POSITIVE FORWARD 

UCOl ~ R•V-0•W+32el7•CA3l-NXCG) 
C 1 -t"ECVH•OMEGXE•SIE *V 

2- •mot Ct' t 11 
C 
C SIDE ACC~LE RATION, rOSITIVE RJG~T 

veer• P•W-R•U•32.17•CAJ2-NYCGI 
C l +t"EOVM•C~EGXE•C~•SIE + ~•CIEi 

2- HCOlOM • V 
C 
C NORt"AL ACCELERATION, POSITIVE COWN 

~COT• 0•U-P•V+3 2,17•(All-NZCGI 
C 1 -~ECVM*C~EGXE•CIE • V 

2- t"CCTCt,i • w 
C 
C PITCHING AlCELER ATIC~, POSITIVE NOSE UP 

T)l • Rt-ltY-C• HZ ♦ TXO 
1 • ~w••~vtG•CZCG - NlCG•CYCGI 

TYl • P•Hl-R•HX+TYO 
1 t GWttNZCG•CXCG- NXC G*OlCG) 
Tll • t:•; . .>:-'>•HY + HO 

l t GW•C NX CG•U1CG - NYtG•OXCG) 
Ot"l • lXY•IZl + lXZ ~IYZ 
on • IXll•lZZ - 1xz•1xz 
0~3 • 1xx•1vz + 1xv•1xz 
QCOT u (TXl•DMl • TYl•DHl ♦ Jll*OM3)/C-1XY•PMl +IYY•OM2 • IYZ•DH3) 

C 
C RCLLING IClELEkjflUN, POSITIVE Rl~HT ~ING DOWN 

PCCJ. ' llZ•CTXl•IKY •v CuTI ♦ IXZ•CTZl+lVZ t QOOTtt /. OHl) 

C 
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,, 

C YAWl"C ACCtlEAATION, POSITIVE NOSF. RIGHT 
ROGT • CJll •IYZ•COOT + IXZ•POOTJ/IZZ 

C 
flfTURN 
Et.D 

SLI8ROUJl"E ANGHMOC/HX/,/HY/,/Hl/,/IXX/,/IYY/,/IZZ/,/IXZ/,/IYZ 
X/,/IXY/,/P/,/C/,/R/1 

C 14Ef420 
C IVA~ Cll~K~Ne£ARC, ENGINEERING SPECIALIST 

flEAL IXX,IYY,llZ,IXl,IYl,IXY 
C 
C ANGULAR ~OMENTUH COHPONENIS, HX, HY, HZ, ARE ourrurs. 
C 
C 
C IXX,IYY,IZZ,IXZ,lYl,IXY ARE MOMENTS AND PRODUCTS OF INERTIA, 
C 

C 

HX • IXX•P - IXY•O - IXZ•R 
► 'f •-lXY•P ♦ 1vv•0 IYZ•R 
~l •-IXZ•P - IYZ•O • IZZ•R 

AETURt. 
ENO 

SUBROUTINE CHUTESC/XPOO/,/YPOD/,/lPOO/,/TLS/,/OTl/,/RHOS 
X/,/VOL/,/VP/,/MOOTA/,/SCU/,/SCOLS/,/FXSP/,/FYSP/,/flSP/,/fXPS 
X/,/FYPS/,/FZPS/,(FPS/,/FX~/,/FYM/,/fZH/,/TXPS/,/TYPS/,/TlPS 
X/,/RM/,/RXL/,/RYL/,/ RZL/,/Rl./,/fXl/,/fYJ/,/Flf/,/ALPHA/,/fXO 
X/,/FYC/,/FlO/,/ FXl/, : r 'L/,/Fll/,/ ~~L/~1 xrn/,/YPO/ ~/l P~/,/XP 
X / , / 'f P /, I l P /, /T /, /rt/ .I F Lf; C El , It- LI. I.I t / 11 t' / , / I I p·1 l, IF Y. P ~ 0/, / f Y PS 0 

X / , / F lP SO/ , / f ., SO/ , / LH, t- / , / 0 F / , i O l F I , I ;, I , /fJI , I I;. I , .' u I , /:1."J.. ~ 

X/ ,/CXAP/, /OY M1 ltl(ll ,,Pl d CM: I,, '(. Br; /,, / C(; f /.I: X l U dFV IS/, Jr ZIS 
X/,/VELS/,/LS/,/VS/,/WS/,/XS/,/YS/,/lS/,/P/,/Q/,/R/,/RLl~lS 
X/,/RSC/,/RIN/,/Dll/,/012/,/013/,/021/,/022/,/D?.3/,/031/,/032 
X/,/033/,/RLO/,/K/,/80/,/3l/,/82/,/03/,/FO/,/Cl/,/C2/,/)Cll 
X/,/Kl/,/K2/,/K3/,/CC/,/OTGUh/,/FO,/,/OXl/,/DVl/,/DZ1/,/0X2 
X/,/OY2/,/Cl2/,/0X3/,/0Y3/,/0l3/,/DX4/,/0Y4/,/0l4/,/DX,/,/OYA 
X/,/CZA/,/ERRCC/,/NLINES/,/SCTA/,/StTA2/,/StTA3/,/SCNA/,/iCNA2 
'I.I ,/SCt,A3/ t 

C 14Ef421 
C 
C SUBROUTINE FOR COMPUTING PARACHUTE FORCES AND MO~ENTS, 
C INCL~Cl~G ThE MASS ACQUISITION llRHS, 
t IVAN CLINKE"BEARO, ENGINE~RING SPftlALIST 
t JI~ lACY, AERODYNAMICS ENGINEER 
C 
C )POC,YPOD,ZPCO/XPC,YPt,ZPD/~P,YP,ZP AtE PftRACHUTE 
C ACCELERATIO~,VELOCITY,AND POSITION COMPOhENTS IN THE 
C EARi~ AXIS SYSJEf4 • 
C FXSP,FYSP,FlSP ARE FCRCE C0 14PONENTS FROM THE ~EATCOR MAM 
C PULL 114~0UGH ThE PAIUCtiUte RISERS MIO BR IDLE. 
C FXIS,fYIS,FZIS ARE fURCE COMPONENTS OU( TO CHUTE OfPLOYMtkT l~PUL~E 
C JN SEAT AXIS SYSTE~. 
t fXl,fYl,Fll MH fO rl CE C:0 1-lPONEtHS DUE TO CHUTE 0EPLOYl-l HH 
C l~P~LSE IN EeRJ~ AXIS SYSTEM. 
C FX~,FY~,Fl~ ARE FORCE COMPONENTS ~ESULTl~G FROM PARACHUTl 
C AIP f4A5S ACQUISITION. 
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t 
C 
C 

) C 
C 
C. 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C. 

FXPS,FYPSeFZPS,TXPS,TYPS,T!PS ARE FORCE ANO MOMENT COMPCN~NfS 

FM(f' T~E P,w,cHUlE ACTING ON THE SEAT. 
FPS a MAG~ITUOE CF PAMAC.HUTE FORCE ON S[AI 

CGNT INUE 
US,VS,wS,XS,YS,lS ARt SEAT 
VELCC.ITY,A~C POSITION CUHPUNENTS RtSPECTIVELY I~ THE SEAT 

UIS SYSTE"• 
P,,.M ,~E ANGUL~~ VELOCITY COHPGNfNTS OF THE SEAT. 

011 TC CJ3 ,RE CIRECTICN C.~SINES R~LATl~G THE SEAT ~Nil 
\fCTORS ro r~E EART~ UNII VECTORS, 
VP IS l~E TOTAL VELGCIIY Of THE PARACHUTC. 
VEL! IS lHE roTAL VELOCITY OF THt SEAT. 
TE• PA~ACHUTE EJECTlON llH~, TLS • IIME AT LINE STRETC~ 

CONT 11,ue 
CTI• MISS ACOUtSITION TIME, 
OT~UN IS THE DECREASE IN THt SPRtADING TIME Of THl CHUTE 
cue T( lHE SFREAOl~G CUN, 
f'P • MASS Of PAR,\ Ct ,UH ,HOGTA = AIR MASS ACUUISITIOh RATte 
jlPHA IS PAHAC.t-UrE AN GLE OF ATTACK 

VCL • VCLU~E Of ilH ACUUI Hc D BY PARACHUTE. 
R~OS IS THE COMP RES SED AIR OtN SITY ANO RtO JS Th( AMBIENl 
HR CENSIIV. 
CXA,OYA,ClA, ARE l~E COMPUNCNTS OF THt DISTANCE FROH THE ~~AT 

CG TC T~E PARACHUTE ATThCH POINT. 
CUP,r.YAP,ClAP ARE THE CuHPU!JENTS UF Tt,E: DISTANCE FRO~ THt. Sf.AT 

C~ IC T~E PARAC~UTE PACKED LOCAllON. CAE,CBE,CGE ARE OJRE:,TIUN 

CCSl~ES OF P~RACHUTE IMPULSE IN SEAT AXIS SYSftM. 
CCtH I MJE 

RLl~ES IS Tt,t LENGT~ OF THE LINES FROM ThE: AtTACH POINT T~ 

T~E CAN(PY OF T~E C~UTEIRlStR LE~GTHl, 
Al JS THE 01 STA~CE HOM THE PARAt.HUTt ATTACH POINT TO YHt 

PAIUC ~UTE CG• 
RU,RH,RZL ARE THE COMPONENTS OF t<L ·~ THE EARTh ors SVSTEH .. 

RLO rs IHE CISTMICI: FRUM TH !: rntAC.HUTE i\Ttf.Ot POl~l TC THl 

PA~,Ct,UfE CG Al f ULL lNflATfO~ ~ 

RSC IS TH[ LPIG iti nr HIF SK11:1 /,Nll C:AN!lPY QUARTER CIRC.UMfi:RENC.Ee 

PIN 1S lH( l~I.ET I 1\9lllS OF llfE CtUTEe 
R~ IS ThE CANOPV Cl RCU ~fERlN tE, 
K IS T ► E ll~E ~LASTIC ~OOULUS 
Foe IS PAAAC ►UTE STRIP OUT FOACE. I 

CCNll NUE 
80,81,82,8] ARE CO~STANTS IN THE E:OUATION FOR THE SCD OF THE kEEftO 

Ct-Ulfe 
r.1.c2 ARE CONSUNTS IN THE EOUAJION Fmt THE COHPRES SIOILIT\' 

FACTOR FC, fC IS THE kATIO OF AN AEKOOVNAIIIC COE FF ICIENT UFA 

SEC(NDA~Y accv IN THE WAKl Of A PRIMARY BODY TO ThE FREE STREAM 

COEFFJCIENl OF THE SECONUA~V OCOYe 
Kl,~2,KJ ~ME CONSTA~rs IN EUUATION FOR OTllttASS ACQUISITluN TJM~I. 

CC IS PARAC~UTE POMOSITY FACTOR, 
SCOLS IS sec 4T LliE STMETCH. SCOI JS sco AT FULL JtFlATIUN. 

DXl,LYl,Cll, ••• oz~ ARE COOROJ NA T[S ciF lHE ~RIOLE ATTACH PUJNTS. 

THESf /.TTACI ' PClNJS MUST Ot NU KO EP.f:.O C.U ~.--:JTJVELY Jl A CC\i 00( CTIONe 

FllPSO,FVPSO,FlPSO /.P.£ C.OMPUNHHS Uf PARACHUTE FU~CE CN THI: StAT 

T ► E LAST fl~E O~ID LE WAS CiLLEO. 

Cllf,CYF,f.lf, ~RE r.oo~OINATES w.R.T. SEAi c.G. OF FORCE APPLICATION PT 

A,e.c.c A~E COEFF(ClfNT~ Uf THE EQ. FO~ THE PLAN~ CONTA1~,~~ TH~ 

eRICLf ATTACt- POl~Ts. 
E~~cc IS THE ~R i OR IN THE CIRECTION COSl~ES OF THE FC~CE fk~M 

TH PnVJOllS Tl~E WCREMENT TU Tt1F: PP.EHNT TIIIE INCREMEIHe 

IF T~E OIFFE ~NCE IN THE SET UF ClftECTION COSINES tS LESS THAN 

tRkCC lHE PREVICUS FORCE Arl'LICA11CJN POINT IS u::;Eo Fer< f'CNtld lAL. 
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C 
C 
C 

FL•GE IS EJECTION TIME FLAG. FLAGL IS LIN£ STRETt~ FLAGe 

IEFCRE STARTING TIME HISTURY SET FLAGE • FLAGL • -leO 

RtAL MP, ~ACH,"OOTA,K,Kl,KZ,KJ 
t•LL PCSXYZfRJIL,RYL,RZL,XP-XS,YP-YS,ZP-lS,-OXA,-OYA,-OlA, 

I Cll,012,Cl3,C21,C22,023,D3l,032,D33t 
Ill• SORTCRJIL••z ♦ RYL••2 ♦ RZL••Zt 
VP• S0RTCXP0••2 • YPD••Z ♦ ZPO••l) 

IFCT-TU 3, 1,1 
I lfCFL•GEJ2,2,4 
2 FLAGf • le 

OTI • Kl•2,•RSG/CYELS•CK2-K3•C.C.lt - OTGUN 

IFCCTJ.LE.c.,c,1 • OTGUN 
RM• CRLl~ES + RSCt/CRLINES/RIN • le5l081 

VCL • 4el9•R"••3 • 
CALL 8RlOLE(0.00,0,00,0,00,le0,fXPSO,FYPS0,fZPSO,FPSO,tR~OC, 

l TlPS,IYPS,TlPS,OXF,CYF,CZF,CXl,OYl,OZl,DX2,0Y2,DZ2, 

2 CX3,CY3,CZl,OX4,0Y4,~l~,OJIA,OYA,OZA,A,B,C,O,NllhES,II 

Clll FOSXYZIFXl,FYJ,FZl,0,,0,,u,,-fXIS,-fYlS, 

I -FZIS,Cl1,012,D13,C21,022,CZ3,D3l,032,Dl31 

GC TC 4 
3 t•LL POSXYZCFXSP,FYSP,FZSP,XP-XS,YP-YS,ZP-ZS,-PXAP,-DYAP,-DZAP, 

I C11,tl2,tl3,C2l,D22,D23,D31,03l,D331 

FXSF • •K•FXSP 
FYSP • -ic•FYSP 
F ZSP • -KtFZSP 
JlPDD • fXSP/MP 
YPOC • FYSP/~P 
ZFDC • FZSP/"P ♦ 32ell 
FXPS•C• 
FYPS•C• 
FZPS•O, 
TXPS•O, 
1 'tPS-C, 
T ZPS•O• 
FXl•O• 
FYl•O• 
FZl•O• 
ALPHA•Oa 
FllD • Oe 
F•C • o. 
FlO • Oa 
flll • Oe 
FU • o. 
F lL • Oe 
SCL•O• 
SCO•O, 
llETURN 

4 IFCRL-RLOl5,10,10 
~ IFCFLAGLl6,b,15 

15 FSP • -K•IRL-RLOt/Rl 
FXSP•FSP•nxt 
f'tSP•FSP•RYL 
F ZSP•FSP•RZL 
FPS•O• 
fllPS•O• 
f'tPS•O• 
FZPS•O• 
TllPS•O• 
TYPS•C• 
TlPS•O, zso 



) 

GC TO 7 
6 flSP • -Fce•RXL/RL 

fYSP • -FCB•PYL/Rl 
FZSP • -FCB•RZL/kl 
FPS•FCO 
Clll POSXYZ(fXPS,FYPS,flPS,o.,o •• o.,-FXSP,-FYSP,-FlSP,wl~,021,031, 

l Cl2, 022, 032, Cl3, 023, C33J 
C•LL BRICLECFXPS,FYPS,FlFS,FPS,FXPSO,fYPSC,flPSC,FPSO,tkkOC, 

l JIPS,JYPS,1lPS,CXF,CYF,CZF,CXl,UYl,Dl.l,DX2,0Y2,0l2, 
l Cl!,CY3,Cl3,CX4,CY~,OZ4,0XA,OYA,OLA,A,8,C,O,NLINES,-1J 

kR • kl/MLO 
FC • fO 
JFCP'ACH.GT,lel FC •Cl,O • CCl+C.Z•CHACH-1,IUCMACtt-l·•ll•f-O 
SCC•CCCBJ•RR•62J•RR+~lt•RR+BOl~SCTl•fC 
SCl • 0, 
ILPtlli • 0, 
f Xl• 0, 
FYl• 0, 
Fila 0, 
GO TO q 

10 lfCFLAGltll,11,12 
11 flAH•l ■ 

lLS • T 
12 FSPR• -K•CRL-ALOI/RL 

fPS•ABSIFSPRt•RL 
FXSP • FSPR•RXL 
F'rSP • FSPR•RYL 
FZSP • FSPiUPZL 
Clll P0SXYZIFXPS,FYPS,flPS,0,,0,,0,,•FXSP,-FYSP,-FlSP,Ull,0il,031, 

1 C12, C22, 032, 013, Dll, 0331 
c,Ll 8RIOLECFXrS,FYPS,FZPS,FP~,FXP50,fYPS0,FZPSC,FPSO,~RROC, 

1 1XPS,TYPS,TZPS,CXF,OVF,Dlf,C1l,OY1,CZ1,0X2,DV2,0l2, 
l CX3,CY3,0Z3,0~4,DY4,CZ4,0XA,OYA,Ol~,A,U,C,O,NLINES,-IJ 

1 l f C 1 - Tl S- C T : : 14 , l '• • 0 
8 CAL•ABSCCXPO•RXL + YPO•RYL + lPD•RZLJ/(RL•VPlt 

IFCCAL ,GT. 1,J CAL•leO 
ALP~A~A~COSICALt 
SINA• Sl~(ALP~At 
CCSA • COSlALPHAt 
fC • FD 
JFl,.ACH,GT,1.t FC n(leO ♦ (Cl+t~•CMACH•l,tt•CMACH-1,lt•fU 
SCT • SCTl +ICSCTA3*ALPHA+SCTi£t•ALPHA+SCTAt•ALPHA 
SCN • CISChA3 ♦ ALPHAt CNA2t•ALPHA + SCNAt•AlPHA 
S:t •CSC~•SJ~A + SCT•COSA! $ft 
SCL •ISC~•COSA - SCT•SINAl•FC 

C C0MP~TE EARTH AXIS LIFT COMPONENTS, 
CALL VELXYl(O~X,D~Y.~Vl,C.,c.,o.,RXL,RYL,RZL,XPC,YPO,ZPOI 
Clll VELXYZICAXeCAY,OAZ,O.,O.,O.,OVX,OVY,OVl,XPC,YPC,Z~~, 
E • ,5*RHC•SCL•VP•VP/S~RTCDA~•~2+UAY~•2+0AZ••2t 
FJIL • E•OAX 
FYL • E•DAY 
FIL • E•CAZ 
FXl•0• 
FYl•O, 
F Zl •0, 

'i F llfl • 0, 
FYf' • 0, 
fl"• o. 
GC TO 100 

1~ P ►CS ~ RHO/(Cle+,2 ♦MAC~••21••2.~t 

~COTA• VOL•PHQS/OTI 
lSI 



) 

FX~ • -HC OTA•XPO 
f"., • -HOOU(YPC 
Fl~• -MCCTA•lPO 
CIL=ABS((XPD•PXL • YPO•RYL ♦ lPU•RlLt/CVP ♦RLJt 
IFCCAL .GT. l.t CAL•leO 
HFt·U•UCCCS I UL t 
SINA c Sl~(ALFHAt 
(CSA• COSCALPHA) 
FC • FO 
lfl~ACH.GT.l.t FC •Cl.a+ 1Cl•C2•1HACH-l.tt•l~ACH-l.tt•tu 
SCT U • SCT I +( ISCTA3•ALPl!AtSCTA2t•ALPtiA+SCTAIULPHA 
SCOLS a(E3 ♦ el t 01 + BOl *SCTIA 
SCl • SCCLS +tSCTIA-SCOLS) ♦ (T-TLSI/OTI 
sett a CI SCIIA 3ULl., IIA ♦ SCNAl) ~. L PHA+SCNA) ULPHA•IJ-TLS 1/Dll sec •(SCll•Sl~A ♦ SCT•t □ SA) •F C 
SCL ~,sc~•LOSA - SCT ♦SINAf ♦ fC 

C COMPLTt EART~ AXIS LIFT COMPONENTS. 
CALL VclXYllU~X.CVY,D Vl,0.,0,,0.,KXL,kYL,RZL,XPC,YPC,ZP~t 
C.ILL VElXYl(CAX, r. AY,OAl,v,,0.,(1.,0VX,DvY,D~l,XPC,YPO,ZPC;I 
E • e5*R~C$~CL V~ ~VP/SO~ JCOAX• ~2 •0AY •• 2•DAZ••Zt 
fXL z: l:•CAll 
FYL., E•DAY 
Fll ., E•CAZ 

lOC E --.5•R~a•scc•vP 
C CCHPLTE fAITH AXIS C~AG COMPONENTS 

fllD • EUPC 
no • E•YPO 
flO = E•lPC 
XPCC • lfXC t FXL t FX~ + FXI + fXSPl/M~ 
YPOC • IFYC + FYL + FY~ t FYI t FYSPt/l P 
lPOO c CflC + Fll t Fl~+ FZI + fZSPI/MP t 32.17 
rtETUf!N 
E~O 

~LBROUTINE ORl~l3(/CAF/,/COF/,/tGf!,/Xl/,/Yl/,/Zl/,/DXf/,/OYF 
X/,/OZF/~/DX /,/ 0Y l/,/Ull/,/UX2/,/0Y2/,/0Z2/,/0X3/,/0Y3/,/0l3 
X/,/CXA/,/C~A/,/ClA/1 • 

C 11,EM22 
C IVAN Cll~Kfll~cAkC, ENGIH EEkJNG SPECIALIST 
C EDDIE SMIIRT, AERCCYl,AMICS ENGINHR 
C SLBRCUll~E CF CC~PUTING THE MO ME NT CENTfR FKOM KNO~N 
C FCRCES IFX,FY,fl,FI ACflhG THROUGH A dRIDLE WITH l~REf FltXIO(t C LINES. 
C CXF,CVt-,ClF APE CO-ORCl~ATES, FRC~ TH~ c.c., AT WHICH 1HE fURCtS­
C WILL l!E ACTING. THIS IS <.Ol~PUTEO AS A FUNCTION OF THE ~U"Ulk Of 
C Ull LINES I: TH OHIOLE. 
C 0Xl,CYl, DZI---UZ3 AR E f H[ CO-O RD INATES, FROM THE C.G., OF THE 
C HkEE llCIIHS CN TIi t. SEl>J ff) \.Ibid.; Tltf Br.IOU: LINES Anc ATTACHED. 
C T.,ESE ATTACt- P01N1S 11J~J HE NUM'U{l::O UJNSff.llllVELY It. A Ct..111 DIRtCTION 
C ----------- ----- - - ----------~·-------------------------------------C CU,CYl\,Cli' ,\PE: lH E {O•-ORCHl!iTES OF T11c INTERSECTION OF 1Hl 
C HREE llt\C.:S lll lPUT) ,H,O IS rurnt AT ~JHIC.H TH f0Rc.E 5 Will Bl; 
C ACTING Wt-EN ALL Llh ES ARE TAUle (HtASUR O tRO~ THE CeGet 
C A,e.c.c .4RE CCrt'FfCIE tlT S OF ft1 E f'Lt..111: 11• hlHCH TIIE U R[ f ATTAC.H 
C PCINTS LI E. Tl-Ft tlUH fl E SU Pl>LH: C TLJ 11115 su orlOUTINE fOR lfPLAN.u.o 
C FOtt IFPLAN.GT. o rH E S1J D!HJ UTIN (; •dLL co IP Uff. ,\,8,C,C. SH,Ct THESE 
C Aflf CC'NS TANT ro11 ANY <,IVE~ C0,1F l GU~A 11 LN TH EY StlOULO ~r- CUHPUJtO 
C O~LY C~CE,an SU PPLlft IF,~~ COhflGU ATIOh NEVFR CHAf~FS. 
C lEH FCR CCll'PRF-SSIO/\ IN LINE lA CFROH POH,T 1 TO POINT Ide 

Z5Z 
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C Cl~P~lE INTERSECTION Of THE NCRHAL FHOM POINT l TO ~ECTOk 2,3. 

c,tl LINCST(XN123,YN12l,lN123,k123,CA123,C8123,CC123,CA~,uv~.ol2, 

l cx:,CY3,Cl3,CXl,CYl,nZ11 

' C CCMPUTE INTERSECTION Of THE NORMAL FROM T~E FORCE-PLAtc. INTlK-

C SfCIICI\ TC VECTOH 2,3. 
c•LL LINOSl(XNlZ3,YNllJ,ZNl23,Rll3,CAl23,Cbl2l,CGl23,CA~,uy2,oz2, 

l CX?,CY3,0l3aXl,Yf,lll 
JEST cCAl23•CAl23•CB123•C6123+CG123•CGl23 
IFllfSTll0,10,100 

10 CU. Tl I\UE 
C LINF lA U~OtR COMPRtSSIO~. COMPUTE lHE FORC~ VECTOR LYINC IN PLAN~ 

C 2'3e 
CALL eRIOL21CAF,CBF,CCF,Xf,Yl,Zl,DXF,OYF,OZF, 

l cx~.DY2,0l2,CX3,0Y3,CZ3,CXA,CYA,DZAJ 
RETURh 

IOC CCNT INUE 
C TEST FCR COHPR~SSION IN LINE 2Ae 

C CCMPUTE ~CR~Al FRC~ POINT 2 TO VtCTOR 1,3. 

CALL LINOSTIXN2l3,YNl13,lN2ll,R213,Cl213,C6213,CG213, 

1 CXl,CYl,CZl,CX3,DY3,0l3,DX2,CY2,DZ21 

C CCMrUTE ~CRMAL FROM ThE FORCE-PLANE INTERSECTIOh TO VE~lUR l,3e 

CALL LINCSTCX~ll3,YNll3,lNll3,Rll3,CAl13,CBll3,CGll3, 

1 CX1,CYl,CZl,CX3,CY3,0ll, XI, YI, ZIJ 
TEST a CA2l3•CAl13•C~213•CBl13+CG213•CGl1l 
IFlTESTt 20,2C,2CO 

20 CONTINUE 
C Llt.E 2A U~CER COMPRtSSION. COMPUTE THE FORCE VECTOR LYlhu IN 

C PUt.E lA 3 
CALL BRIOL2CCAF,CBF,CGF,Xl,Vl,ll,OXF,OYF,DZF, 

1 CX3,CY3,CZ3,CX1,CY1,Dll,OXA,OYA,DZA) 
fiETURN 

200 C.CNTlt.UE 
C lEST FCR COHrrESSION IN LINE 3A 
C CC~PUTE ~URMAL fRO~ PCINf 3 TC VECTOR 1,2. 

CALL LlhOSTlXN312,YN3ll,ZN312,k312,CAJ12,C8312,CG312, 

1 [Xl,CY1,0ll,CX2,DY2,0l2,0X3,CY3,0l3) 

C CCl'P~TE hOR.,iL FRO, f-OKCE-PLANE INTlRSECTION TO VECTOR l,le 

CALL llNCSTCXNl12,YNll2,ZNl12,Rlli,C A112,C8112,CGl12, 

1 cx1,cv1.cz1.cx2.cv2,oz2. x1. YI, Zit 
TEST • CA312•CAl12tC8ll2 • CB11i+CG312•CGl12 
IFllEST) l0,30,300 

3C Crt.TII\UE 
C l lt.E 1A UNCE~ CO.,PRESSION. cor{PUTE Ttt~ FORCE Vl:CTOR IP\ f'LAtU: 1A2 

Clll eRICL2CCAf,CBf,CGF,il,Yl,Zl,DXF,OYF,OZF, 

1 cx1.cv1,cz1.c~2.cv2,Dl2,0XA,CYA,OZA) 
flETUIII\ 

300 CCNTl~UE 
C All T~REE LINES ARE IN TENSION 

O)F • r:x~ 
OYF • OYA 
Dlf • OZA 
flETUflN 
Et.O 

Sl:!tRCUTINE BRIDL21/0f/,/Cbf/.lCGr/,/Xl/,/Yl/,/Zl/.lDXf/,/O'fF 

X/,/UlF/,/Xl/,/Yl/,/Zl/,/X2/,/Y2/,1l2/,/XA/,/YA/,/lA/t 

C 14£1'23 
C ,~1s suano~TINE CALCULATES THE MOMENT CENT~R 

C ~~ICH QE ULTS FROM A FORCE APPLltO TO A Two STRANO RRIULt. 
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C l~Ah CLl~K~hefARC, E~GINEERING SPECIALISI 
C EOUIE S~~MT, j(ROtYNA,ICS ENGINEtR 
C FX,FY, fl ARE THE COMPONENTS U THE FORC E Fe ll~PUTI 
C At.O CXf,OYF, ANO OlF ARE COORDINATES Of T~t MO~ENT CE~JlR CLUTruTI 
C Xl,U,ll,X2,Y2,l2,XA,YA, Ahll lA OHINE THE BRIDLE ATTA<.t1 .,UINJS 
C 00 AFEXe CALL MEASURtU FROM Ce<ie) 

CALL CChCR~ CC12,C22,t32,RlA,R2A,XA,YA,lA,X2,Y2,Z2,Xl,~,,Zl) 
CALL Lrnos, IXl,YI ,ll,RIA,Oll,DZl,031,Xl,Yl,Z1,X2,Y2,li,XA,YA,lA) 
PHI • ATAN21Cl2•CAf+C22•CBf+D32•CGF,-lUll~CAF+02l•CRF+UJ!•CGf)) 
SlhP~I • SINIPHII 
CCSPH • CCS C Ptll I 

Xf •XI+ Rli•C - Oll•CCSPHI + Ull•SINP~l ) 
VF• ~I + AIA•l- C2l•COSP~l +022•SI NPHI ) 
lf • ll + PIA ~l-C3l • COSPHI +031.•S I NPHII 

C CALCULATE INTF. RSECTIGh OF FuRCE VEC UR ANO LINE DEFINEu dY T~O 
C li~ICLE AITAC~ POINT~. THIS INT~RSECTION CALlEC XIN,VIN,tlNe 

Rl2 • SCPIC(X2-Xll••2 • ,v2-v11••2 + (Z2-Zlt••2) 
CA12 • (X2-Xll/Rl2 
ce12 • IY2-Yl)/Rl2 
CC12 3 Cl2-llt/Rl2 
t.CC " l 
CAO• ABSCCAFI 
IFCCAC -AeSCCBFl i 10,20,20 

lC hGO • 2 
CAO=ABSCCUf) 

20 IFCCAC-ABSICGF)t 30e'-Oe40 
3C NGO • 3 
4C CC TO Cl,2,31,NGO 

l COhlU.UE 
RATl • CBF/CAF 
OET • RATl•CA12-C812 
IFCOET) ~0.75,50 

50 XIN a ((Y2- YF+R ATl *XFt ~CA12-CB1i•x2J/OET 
VI~• VF+ RATl * ( Y. IN-Xft 
ZIN s ZF ~ CGF/CAf * CXIN-XFJ 
CC TC 80 

2 CONf JIJU E 
IUTl • (Af/CBF 
OET • RAT1•ce12-CA12 
IF COET) 60,75e6C 

60 VIN• CCX2-XF+RATl•YFt•CB12-CAl2•Y2)/0ET 
)I~• X~ + RATl+(YlN - YFI 
ZIN• IF • CCF/tBF+IYIN-YfJ 
CO TO 80 

3 CONTI NU E 
IUTl • CH/CG F 
OET • ~ATl•CG12-CA12 
IF ICETI 70,75,70 

TO ZIN= (IX2-XF+RATl *~ Fl•CG12-CAli•l2J/OET 
XIN • Xf + RATl•CZIN-lfJ 
YIN n V~ + CBF/CG F•CZlh-lFJ 
CC TO 80 

75 CGPIITll,UE 
C OfhC~ltATOR IS ZERO 

co ro sa 
80 CONlll·,llE 

TEST a (XlN-Xll•CX2-Xlt+lYIN-YU•CY2-VlJ+CZJN-Zl)•CZl-lU 
IFCTEST) 90,gQ,8~ 

85 PlJN • S~RTIIXIN-Xlt+*2 +(YI N-Yll••2 +(Z£N-Zll•~2t 
Rl2 & SC~TIC~2-x1, ~ •2+1v2-v1,~ • 2+ll2-ll) ~ ♦ 2) 

IF IR12-~ll~I 87,88,88 
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87 

88 

90 

Cllf • X2 
C'Tf • Y2 
Dlf • 12 
fl fT Ufe h 
C llf • Xf 
C~f' • YF 
Dlf • Zf 
IIETUkh 
CH • Kl 
DYF • Yl 
Dlf • 11 
RETUR~ 
OD 

SLB~OUTJNE CRIOL4 
IC/CAF /,/CBF /,/CGF 
2 /UYF /,/Dlf /,/OXl 
3 /012 /,/O X3 /,/DY3 
4 /C~A /,/OVi /,/CZA/l 

C T4H24 

/ ,/Xl 
/,/OYl 
I ,1Dl3 

/,/'tl 
/,/CZl 
/.IOX't 

I, Ill 
/,/OX2 
/,/CY4 

I, /OXf 
1,/0'tl 
1,/0llt 

,. 
I, ,. 

C Tf11S flOUTI NE CEH:RMlNES TIU: PROPER THREE ORIOLE ATTACf1 POINT~ TO 
C ee USEC '" hHICL3 
C 1\/H CLU.KEf\BE ARC, ENGIN( ERING SPECIALIST 
C tCCIE SMART, ~ERCDY~AMICS [NGIN~ER 
C T~E FOUR ~TTACH POINTS OF THE ~RluLE ARE CESfGNATft AS l,,,J,~ 
C ~~~OERliG CCf\SECLTIVELY IN A CCW DlkECTIO"• 
C LET PCl~TS 2 ANC 4 CtFINE A LINE ~NU CH~CK TO Sft WMlCH SIUE OF T~E 
C ll~E l~E fOPCE-PLA"[ INl~RSECTION LIES UH, 

CALL LI NOST C XIH 211, YM 124, ZN 124, Rl 21tt C.Al 24, C812.'t, CG124, OXi ,UY, ,DZ2, 
1 cx~.CY4,014,CXl,CV1,0lll • 

CALL UNDS Tl XN l 24, YNI 24, lN IZ4 ,RI ,4, CA I ?.4, CO 124 ,CG 124 ,Ox,, o•.-~• OlZ, 

l cx~.CY4,Dl~,X!,Yf,ZI) 
TCJr • LH12~ ~Ckl:4 t C0ll4~Clil24 ♦ CG124•CGl24 
If CTEST) 3,4,4 

3 CALL SRlCL3CC,F,COf,CGr-,x1.v1,ll,OXF,OYF,DZF, 
l !X2,CY2,Cl2,CX3,0V3 ,Dl3 ,0X4,~Y4,Ul4,DXA,CVA,OZil 

liETUIH, 
4 till BRIOL31CAF,CBF,CGF,Xl,Yl,Zl,D Y. f,OYF,DZF, 

l [Xl,CVl,OZl,CX2,0Y2,0Z2 ,0 X4,DV~,O l~ ,OXA,CVA,OlAI 
RfTLRN 
HO 

S~CRCUTl NE U~lnLEI/FX/,/FV/,/Fl/,/F/,/FXO/,/FYO/,/FlO/,/fO 
X/,/E RROC/,/TX/,/TY/,/Tl/,/DXF/,/OYr /,/Olf/,/OXJ /,/OYl/,/Dll 
X/,/CX 2 /,/0Y2/,/0Z2/,/DX3/,/0V3/,/0l 3 /,/0X4/,/0Y4/,/0Z4/,/U ~A 

X/./OYA/,/OlA/,/j/,/6/,/C/,/C/,/ ~Ll N~ S/,/lfPLAN/I 

C T4E1'1a 
C IVAN Cll~KE~eEtRt, ENGINEERING SP~LIALIST 
C EOO(E S~ART, ~fROnYNAMICS E~GINEEk 

IFC~Ll~ES.EC,llGO TO 1 
IFCtFPLftN) 20,10,lO 

10 AaCE T311,,CVl,Dll,l.,DY2,0l2,l,,OY3,0Z31 
B=OET310 Xl,1,.0Z1,C~2,1.,Dl 2,0XJ,l.,D 3l 
C•DET3Cl.,C iJ ,UYl,l •• cx2.ov2.1.,ox 3, 0Yl l 
o~oET]ICYl,UXl,Oll,OY2,0X2,0Z2,DY3 . UXJ,DZ31 
f>C • o. 
f'fO c O. 
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) 

C. 
C. 
C 
C 
C 

' C 
C 
C 
C 
C 
C 
C 

FZO • o. 
FD• leO 

10 CChTINUE 
JFCF I 2Se5C,25 

25 Of• fX/f 
tef• FY/F 
CGF• Fl/F 
CAFO • FXO/FO 
UFO• FYO/FO 
CGfO• flC/FO 
IFCABSCCAF-CAFOI-ERROCl3Q,30,4~ 

30 IFCA8SCCeF-CBFOt-ER~Otl40,40,4S 
40 IFc,esccGF-C(FOt-ERRDCt5~,50,45 
45 CALL ll~EFllXl,Yl,Zl,A,8,C,D,OXA,DYA,DZA,CAF,CBF,CGF,M.~t 

GC TC Cl,2,3,41,NLJNES 
I Cllf•CU 

c,F ■ l:U 

Clf•DlA 
GO TO SO 

2 c,u C!ll I Cl 2( ~AF, CBF ,CGF, l( I, YI, LI, OXF, 0YF, Clf, DXI ,DH ,DZ 1 ,UA, ,OY2, 

l tz2.c,,.o,b,ClAI 
GC TC 50 

3 CALL SRICl3lCAF,COF,CGF,Xl,Yl,Zl,DXF,OVF,D1.f,OXl,DYl,Dll,OA2,0Y2, 
I Cl2,CX3,CY3,Cl3,CXA,CYA,OZAt 

4 CALL BRIOL4fCAF,CBF,CGF,Xl,YJ,Zl,OXF,0Yf,DZF,DXl,DYl,Dli,~l~,DY2 1 

l Cl2,0X3,DY3,Dl3,0X4,0Y4,DZ~,OXA,OYA,OZAt 
5C Tll•FZ•OYF - FY ~OZF 

T~• FJl•OlF•FZ•CXf 
Tl• FY•txf-FX•DYF 
t- XO• FX 
FIO• FY 
FlO= Fl 
FO • r 
PfTURN 
END 

SUAROUTINE LCFCTRl/NX/,/NY/,/NZ/,/NXCG/,/NYCG/,/NZCG/,/Ol 
X/,/DY/,/Cl/,/PO/,/QC/,/RO/,/P/,/Q/,/R/t 

UEM26 
IVA~ Cll~KE~BEARC, CNGINEERING SP~CIALIST 

SU8RCUTINE FOR COMPUTING THE LOAD FACTOR COMPONENTS AT A P~INl OFF 
TI-E c.c;. 

NJl,~Y ANO NZ ARE LOAD fACTCR COMPONtNTS, 

NXCG,IWCG,NlCG ARE LO,~C fACfOR COH::iOMJH S AT Tm: c.G. COY CALLING 

HIS Sl.6JlOUTlt.E klTH t.,cCG,,N1'CG•fHU,..,o., INCI\Ef1t:UTAL LOl\fJ fA'-JUkS 

AIIF. ceTAINEC. I 

........ 

C OX • X- XCG 
C DY • Y• YCG 
C DZ • z- ZCCi 
C ~ ►ERE X,Y,l 
C . OESIREC ANC 

ARE CU-OPOINATES OF TH~ POlNT AT WHICH LOAD FA~TORS ARE 
XC(,YCG,l(G AkE CO-OkOINAllS OF T~l CeCee 

C. 
C. 
C 

p,g,a IRE ~CTATIONAL KATES. 
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C P0,0C,RC ARE ROTATIONAL ACCELERATIONS. 

C 

C 

REAL NX,NY,Nl,NXCG,NYCG,~ZCG 

P2 • P•P 
c2 • o•o 
112 • ll•II 
PC• P•O 
PR• P•R 
Ctt • C•R 
NX • t.XCG•C"2•R2,•CX •CRO-PUl•DY -CJO+Pl(l•OZl/12.17 

t.Y •NYCG+C-CRC+PCl•DX +(P2+R21•UY +(PO-O~l•DZl/32.17 

t.l ~ t.ZCGt(CCC-PRl•CX -lP0+0~1~UY •Cr2+02l•OZl/32.17 

ltETUllt. 
HD 

SlBROUTlNE OCNORMC/CA/,/C~/,/CG/,/~ll/,/Rl3/,/Xl/,/Yl/,/Z1 

x,.,~2,.1v2/,/Zl/,/i3/,/Y3/,/l3/I 

C T4GGC4 
C OIR~CTIC~ CCSl ~~ ~ Of T~E NCRMAL TO T~E VECTORS R12 ANO Ill~• 

C l~AN CLl~KENefAkC, E~GlNfl~ING SPtClALlST 

012 • X2-Xl 
CYll • Y2-Yl 
CZ12 • Z2-Zl 
0Xl3 • X3-Xl 
CV13 • Y3-H 
Dll 3 • Z3-ll 

C VECTCR HAG~ITUDES, 
Rl2 s SORT(DX12••2 + ov12••2 • Oll2••21 

Rl3 • SQATIDX13••2 + OY13**2 + Ull3••21 

C ClRECTIC~ COSINcS, PROJfCTlONS UN X,Y,l AXES, RESPECTIVELY. 

ca• cuv12•oz13 - Oll2*C'l31 
CR z (01!2•CX13 - ull3~fA121 

CC• COXl? ♦ OY13 - CY12*CX131 
TE~P • S0RT(CA••2 + Cb•*l + CG••2) 

C, • CA / lEP'P 
ce • CB / TEMP 
Cl: • CG / TE"'P 
II ET URN 
ENO 

S~BROUTINE LlNEPL(/X/,/Y/,/Z/,/A/,/O/,/C/,/0/,/XL/,/VL/,/lL 

X/,/CAL/,/t~L/,/CGL/,/NG0/1 

C T4GGC7 
C l~lS POUTI NE CETERHINE~ TH~ COORDINATES Of THE lNTERSftTIUh Uf 

C A ll~E ~~O ~ PLi NE 
C 1"AI\ CU t-i<.F.MH AR C• ENGi NEl:IUNG SP EC t l\ l 1 S 

C X,Y .Z IRf CCCllC 11\ATES Of HIE INtE RSE: C TJO~ OF A LrnE ANO A nA Nt 

C HE PLAM IS CC: tNH AS AX+6V+Cltl>sO n CRE A,£1,C,C ARE H:P UT~ 

C TtE llt.E JS O[Fl~EO ~ITH ThREE Ol RE CTIU~ CO Sl N[ S 

C UL,Clil, AtlO CGL WITH Rt:Sl>ECT TC 1111; HIRH OHTHOGO AL AXE~ A,Y,ANO 

C Z RESPLCTIVELY 
C T~E llh~ IS CE~INEO AS GOING THROU~H A POINT WITH COOROlt~lLS XL,YL,Z 

HC•l 
Ci\O•ilBSICAU 
Jf(tit-AesccBLt) lO,i0,20 
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CIC•A8SCC.BLI 
20 lFCC•c-AesctGLII 30,4~,40 

3C NG0 • 3 
40 Cit TO 11,2,31,NGC 

1 Tl• CBL/CAL 
12• C<il/CAL 
Jl•Ce•CTl•XL-YL>•C•IT2+XL-ZLt-CI/IA•6•Tl+C+T2t 

Y • YL + Tl•IX-XLI 
l • ll + 12•CX-XL) 
RETt.R~ 

2 Tl • C. AL /C dl 
T2 • CGL/CBL 
Y•IA•ITl•YL-Xll+C•CT2•YL-llt-Ot/lA•Tl+B+C•T21 

II• XL+Tl•IY-YU 
z • ZL•T2•tv-n, 
RETURN 

3 11 a. CAl/CGL 
T2 • CBL/C(L 
Z•4A•CTl•ZL-XLl+8•1T2• lL-YLt-CI/IA•Tl +B•T2+C) 

JI• XL•Tl•U-Zll 
Y• YL+T2•l Z-ll I 
IIETUPI\ 
OD 

S~BROUTINE LII\O~JI/X/,/V/,/Z/,/0/,/CAD/,/C!D/,/CGO/,/XO/,/YU 

X/,/lC/,/Xf/,/Y f / ,/ZF/,/Xl/,/Yl/,/lJ/1 

C T4GGC8 
C l~AN CLII\KEN8EA~C, ~NGlNEERlNG SP~tlALIST 

OCf • S0 RTC(IXf-X0)**21 +C(YF-YOJ•+21+11iF-lOt••211 

CH • Of-XO) I OOF 
cal : (Yf-YOI ' co~ 
CfL • Clf-10)/ uOf 
RCX • cx1-xo,~CAL • (Vl-VO)•CBL + ,z,-zot•CGL 

) • ~C + RCX•CAL 
Y •YO+ POX•CBL 

l • lO • ROX•CGL 
0 • SQRTl((X-Xll••2• + l(Y-Yt>••2> + 11z-z11••211 

Dfll'- • .02•uor · 
lflC-Cflll\l 6,f,7 

6 c,c • o. 
ceo .. o. 
cco. o. 
RETIJRN 

l c,o • IX-Xll/ C 
ceo • IY-Yl>/C 
CC:O • ll-l t> /0 
RETURN 
ENO 

SUBPCUTl~t C~ OC/FC/,/PJ/,/OLOTJ/,/LJ/,/CJ/,/FlAGP/,/OX/,/TlME/, 

l /i~PJ/,/TV/,/ t V/,/8/,/ N/,/C/,/ Al/,/ A2/,/A3/,/~~,.,vo/,/CO/, 

2 /lCC/,/A/,/ Kl/,/~3/,/PT AN G/,/O XMA X/,/ ~ASS/,/XCOT/t 

C Tt.PPCl 
C fCRC E FR C~ A CA RJRICGt ACTUAT EO Dt VIC.~ (CACI, SUCH AS CATA~ULJS, 

C ?jRiC~UTE EJECTI Ch GU ~S. CANUP~ EJtCTORS---• 

C 
C l~A~ CLl~KE~~£A RC, ENG IN~E~ l~G SPEtl~LlST 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C. 
C 
C 
C 

C. 
C 
C 
C 
r. 

' C 
C 
C 
C. 
C 
C 
C 
C 
C 

C 

C 

C 

r. 

C 

lffHklNCE - NAVAIR kEPORT NU. 7tt3f>. NAVY Ptlwf:k C.AklM IO(il u .. 1-uuuu~. 

fC IS IHt: fOMU, IN PUUNOS, fMANSMHTEO lU rn l:Jltffl) ,u.)h 

PJ IS THt PRlSSUMt, ld/FT••l• ~N TUE PlSTON BAS£. 

Ol01J IS IHf t!IIMIII RAlt, ff/SEC, Of- Tut t>RUPf-ll4hl Al TIMf-• IIHLJ. 

lt-lS !'AH IS INIFGKAfEL) av HH: l.AlllNG l'kOC.RA., rr.lf LJ \.Ul•h'UTAThl~. 

lJ IS IHE lfNGTt-. Ft, CF THt: PMOPHLANT 81.,l(l'HO AT 1Hlt$ IIMLJe 

f.J IS THt- ._flGHI, GRAMS, Cf- lHf l'llUl'Hli\tfl UUMNIU Al TIMf . ll'4lJe 

tlA(.P IS A fLAC ~UR THE C.AC St:~Ut:NLL. 
Ill HT FlllC.P: -1.0 UHll :U: INlllATlrK, IHt- TIMf HIS1l111• 

Iii It-IS SllBRlUIINL will SET fLAGP 11: ♦ l.O ll Hd) (If ~IKll~l. 

CCNllNUf 
OJI IS ll'E PhfON STkUKE, fl. 

llMf- IS THE (URKlNT llMl, TIHEJ. 

l~PJ IS IHl SPALL AVERAGE GAS TEMl'lRATU~t, UEG-kElVI~. Al IIMlJe 

~ IS THI- P.UIH-, RAH PROPGRT I0NALI JY UlNSJANT, f-T/Sf:t/PJ .. h. 

h IS H•I: 8UlfN RATE EXPONENT Uf T Hl UURN kATE POW ER LAW, ,._,ti-111~. 

Al,A},i'lt 11/t 1.1/H .. l,l/fJH.U Akt C.OLfflC.IEtHS Of- HH· PklJPHLA~J 
CMAlt. cueH Ft:IH4 flJfl;(JIUN. 

PM IS H~f RAI Ill tJt- Tl-it: Uhlvt:RSAL t.AS l.UNSTANT TO TH "Olll..ULO 

lilfllit-T Of Tt•t PMLt>( LL/INJ CH l\l{Gl:e 

VO IS TH INITIAl fkH VCLUt1 E, FT .. lt l1VAlLADLE fl:I JUE PRlll'LlLANI 

G,~SES. 
l.ct1 l I "Ut 

PO IS lHf HCG~Tt-H PPESSURE:, LS/FJ••l• 

IOC IS IH INIIIAfl0N TJMt. Sll., lit THl C.AOe 

A IS lH Pl·SICN ARfA, fT .. 2. 

Kl IS 1H~ tRIClltN PPOPUMTIUMALllY CUN~TANT, LB/LP/FT••l• 

PlANG IS T~~ PK~SS UM E:, l8/ff••l, ALlUAllNG THE TANG WHIC~ ALLU~S 

T ► E PISTCN ro ~rvF. 

0XflAX IS THE: fli\l(J l< UI' PISTON sr~UKL, FT. CAHS Will Ill PnAHU It.JU 

TH Hf4USPHUU, SETT I hG FL• O.Af lJJO~AXe 

HS1 fOR flRt: ·11.llliHIUN. 
~Ell LJ, ,._,Kl,~J,MASS 
lflll~E-IUCllO, J ,3 

llSf fCM PRFVIO~S FIRI: IEKMINAIIUN. 
1 lFlrLA~Pl4,4,}0 

lf \ I I-flt< ENO r,t- S If t.:K t:. 
4 lfl~X-0~~Akl),5,10 

Lr,MPUfc ~EIGIH Of· ClUlllllEl) PHLlf>tllAt<il. 

r, CJ a (Al+ lJ •IA?+ A3•LJI I• lJ • C 
THl ft;k llllAl P14 0P HLANI LON:; UHl'llUNe 

IF IC J-C 11, 7, b 

All P~ Cl1 Hl A~I l'UIWl0 

b CJ • C 



C FIRl~G Hft S fEEN INITIATEC ANO IS CUNTlhUINGe 
C CCMPUTE l~TER~•L PRESSURE AT Tl~EcTIMEJe 

1 ~Cl• VO• A•cx 
IFCVOLI 1001,lUOl,1002 

1001 VCL•VC 
C SPACE JVERACE GAS TEMPERATURE 

1C02 l~PJ=Cl.-K!l•Tv-.~•~ASS•lOOT•xD~l/CCV•CCJ•,011•11.•Kll 
PJ•P~•TMPJ•CCJ♦ COl/~OL 

C COMPUTE PROPELLANT euRN RATl. 
OlOTJ • Oe 
IFCCJ-CI 1003,1004,1004 

1003 DLOTJ • e•~USCPJJ••N 
C TEST FCR PISTCN TA NG ~ELEASE. 

1004 lfCFLACPll~.1e.1cc 
15 IFCPJ-PTAhCl16,l7,17 
16 FC • c. 

flETUU 
11 FLACP • Oe 
18 fC • A•PJ/Cle ♦Kl) 

lOC IIETliRh 
10 FUCP • le 
20 FC • Oe 

OLOTJ • o. 
PJ • Oe 
RETURN 
END 

S~BROUTlhE AT~OSC/LiMBOA/,/VS/,/RHO/e/H/t 
C HOOCl 
C 
C ~OUATIO~S FOR STANOARO ATMUSPHERE, FROM LIV REPORT NU"8Ei 
C 2-5311Clt~-5246. 
C 
C IVAN CLli~ENUEARD, f~(fNEERlNG SrECIA~lSJ 
C 
C H IS AL Tl 1 \JCE, FT• I HiPUT I 
C 
C A~O IS AIR DENSITY, SLUG/FT••l• IOUTPUII 
C 
C VS IS SPEED CF SCUNC, FT/SEC. CCUTPUTI 
C 
C LAMBDA IS PRESSURE ~tTIO, NON-Oltte COUTPUTt 
C 

C 
C 
C 
C' 

C 

C 
C 
t 
C 

C 

C 

AUL LAMBDA 
IFC~-35332el10,l0,20 

ALTITUCf BELG~ T~E TP.OPOPAUSE 

PRESSURE RATIO 
10 TEMP• 1, ••6879E-05 • H 

L•~eoA • TEM~¥•5.256 
SPEED Cf SOUND 
VS• lll6e016 •SQRTCTEMPt 
GC TO 30 

A TIT~DE ABOVE THE TROPOPAUSE 

PRESSURE llATIO 
20 LjHfCA • lO.•• i C470l.•H)/482llel 

SPfEC Of SOUND 
VS • «;JC.9579 
AIA Drns ITY 
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30 R~O • 2962.0 • lA .. BDA/IVS•vs• 
PElURh 
OD 

StBROUTINE SPINE(/0001/,/DOT/,/O/,/A33/,/NlC~/,/A/,/K/I 
C lQOOOl 
C IVA~ CLl~Kf~eEARC, ENGINEERINr, SPtCIALlST 
C 
C SPINAL CC~PRESSICN CF TH ~ HUMAN 8uUY FROM LOADS APPLIED PAkALLtL TO 
C T~E 5~11\E, FR OM ~ll S-947~A(U~Aft, SECTIOtt b.4. 
C O I~ tCMPRi:~Sl(IN LENGfh IN FEET. 
C 8 • 2•NHC• ~EGAN 
C K • C,.EGM~••l 
C 
C 

REAL I\ZCG,K 
OCOT • -e•r.oT - ~•o ♦ 32.ll•CNZCG-A3Jt 
a.E llJRN 
OD 

FUhCTIO~ ATA~2CAl,ARJ 
C elOOOlt 
C C~ANGEC 27 MAY 69 
C IVAf, tll~KE~ UE ARC, ENGINEERING srttlALIST 
C FCUH CUACn~~T ARCTA~CENJ FUNCTION, Al BEING THE NUMERATOR ANU AR 
C eEINC l~E OENCMl~ATCR. 

lf&~es(ina - .000001 • ASS(Alt• 1,1,2 
l lflAII ?,7,3 
3 A1AN2 • 1,57079 • SlGN(l •• AI) 

liETURN 
2 AT A~2 z tTA~(AI/ARJ 

lFURI ,..3,,; 
4 ATAN2 • 3,141~9 ♦ ATANl 

~ • AtiN2/3,l~l59 
F" • " 
AIAN2 • ATAN2 - 6e28Jl8•EN 

'i flfTURN 
l UA~2 • C, 

PETURI\ 
ENO 

PE~l FUNCTION LAGlll~GC,LAGC,~ECT~u.,.ro, 
REAl. LAGC,LHO 

C C30006 
C RESPCNSE JCJ A ( TEI> OF At'Pl I TUDE LAC.:. n T !ME •10 Of A flR)l UR.LIER 
C LtG ~IT~ R£Cl ~R OC~L TIME tONSfA~T kECTAUe 
C 
C IVAN Cll~KHllf:AWfl, fNC,11 EE.R ING SPE::. P .LIST 
C TH ,,.Pl lTU Of , L AGl • AP PllO/,CHE S THE C.011~fNOEC AHPLI ll.Of, LAI,;'-, AS 
C Tlflf,1, APPRC .,,CH: S Ul f f :. 1n. 
C TO l'AY OE USEC TC ~lCHANJlC A TIME OLLAY, LAGl REMAINING ~I LAGO 
C l;I, 1 IL TO• 

IFCT-1012,2.1 
I LAGI a: l ~GO ♦ CLAGC-Lld~CI• Cle - lXPC-RECTAU•Cf-lOtH 

flETURfl 
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2 UGI • UGO 
II ET URN 
OD 

SUBROUTINE RUNGECRJ 
C C1000l 
C IVAt.. CLII\KEN8EARC, fNGJ~EERING SPECIALIST 

DJ.,ENSION RC l J 

C 

C0.,~01\ lC,N.~Rl,NR2,NRl,NR4,NR5,NR6,NR7,NR8,NR9,NR1C,M11,Nkllt 
1 hR13,NRl4, hR15,~R16,I\Rl7,NR18,NR19,NR20,NR21,NR22,NR2J,~K24, 
1 ~1125,hR26,~R27,NR28,hR29,~R30 

IC• IC+l 
IFC IC-ll~,5,6 

5 CO 100 I •l ,N 
tdl•N+I 
~12 • hR2+1 
t.13•NR3 ♦ 1 

11Chl2J•RCNl1 J 
100 IICl\13J•RCNlll 

RCNR4+1J•RCNR4+2J 
CILL CE ~UCR) 
II ET URN 

6 DC 200 J ■ l,4 

TEMP•l• 
GC TOC151,20,20,40J,J 

20 TEl'4Pc2• 
40 RCNR4tll•R(NA4 ♦ 2)+RCNR4+31/TEMP 

5C CC l 50 I• 1 ,N 
I\U•N+I 
t.13•NR3+1 

150 RCNl31•PCNll)+RCl)•RCNR4+3)/TEHP 
CILL C.E0Ulll) 

151 DC 152 l•l,N 
I\ I 2•~.R2+, 

152 RCNl21•RCN12J+TEHP•RCIJ•RCNR4+3J/6e 
200 CONTINUE 

Rl~R4+2!•RINR4t2J+R(NR4+3J 
CC300 lcl,I\ 
t..lls:N+J 
l\l2cNR2+1 
flJ 3•hR3+ I 
RCNll JcR(Nl2 I 

300 IICNl31•RINl2J 
CILL CEQUCR) 
IIETURN 
uo 

C D20002 
C 
C HAM"1JNC,S PRECICTOP.-MOOl~IER-CORRECJUR MEn ;oo OF lNTEGRATH,1G N 
C FIRST C~ CE~ OIFfEkE~TIAL EOUATJO~S. 
C l~AN CLI~ E~BEA ~C, E~GJNEERI NG SPECIALIST 
C T ► E FIRST FOLR INTEGRATED VALUE~,YO,Yl,Y2 AHO R(~ ♦ IJ Will SE 
C - INTEGll/aTEC ev Tt £ RU NGE-l(llTTA METHOD. THt: Sf.CO ·o, THI RD ANO fOUkHI 

C DERl~jffVES,YCl,YD2 iNO Rtll ~lLL HAVE B~EN SAV£0 BY THE k~NGf-KUTTA 
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00010 

00050 
00060 
00070 
00080 
00oqo 
00100 
00110 
00120 
00130 

00150 
00160 
00170 
00l'l0 
00190 
00200 
00210 
00220 
00230 
00240 

00260 
OQ;,7(\ 

00280 
002qo 
00300 
00310 
00320 
00330 
00340 
003">0 
00360 

003~0 
00390 
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C PPOGPAfl FOA USE ► EPEe 

C 

C 

DIMENSION R(lt,YC(lt,Ylflt,Y2Clt,Y3tlt,Y0111t,YU2111 

l ,CAR~AX(ll,E~RMINCll, ERRClt 
CCflMOh IC, N, NR 1, M~ 2, hR 3, NR 'e, NR5, Nkb, NR 7, NRS, NR q, NR l O, Nr. 1 l, NJ( l~, 

l hP13,~Rl4,NR15,~Rlb,I\Rl7,NR1 8,NR19,hR20,~R2l•~PZ2,NR2l,NM~~, 

2 ~A2~,hR26,~R27,~R28,NR2~,NR30 

CC 100 I • l,I\ 
tdl • NRl+ I 
1\12 • hR2+1 
N 13 • NIU+ I 

C PRECICTOP 
Y4 • YClll+l.]33333•RlNR4+lt•l2e•kllt-YD2(11•2••YCl(ltt 

C ~OOIFIEM 
C FIRST TIME T ► ROUGH, V3CII ~ILLS~ l~UAL TO RCNllt 

PCNl31 • Y4 + .~l5bl~8•lR(Nllt-Yl(ltl 

Plhl21• Rlhl31 
YOlll • Yllll 
YlCII • Y2111 
Y2lll • RU,111 
VHII • Y'e 
YCll It• Y02f II 
YC2lll:RCII 

100 CCt1 Tl NUE 
M(NR4+21 • R(hR4+21+RlNR4+31 
RINP4+ll • RlhR4+21 
CHL CECIJlR I 
lFTlf'h r: O· 
IFT lflX = -1 

lSC CC 20C I • l,h 
h ll • NR 1 + I 
Nl2 a t.~2•1 
N 13 a NR 3 ♦ 

G CORRECTO R 
Rl"'l31 c,l?50 l9.•Y2(11 - YOll)t 

l ♦ e3l5~Rl~~4 •3tv(Rtll~2.•Y021ll-Y01(1tl 

PlNlll.,, Pl~l31 
P WI 2 I s: R CIU 3 I 

C TH CJfFEkHc.E 81:TWEEN PREDICTOR Af1D UJRR-EC.TOR IS THE ERRuR Uf htlS 

C lhTE(RATICN PCl~T, GIVEh BV RCN1lt-Y3Clt 

HMCII = Ai.!SlRltllU-Y3lUI 
IFCIFTl~x,1~s.2cc.~oo 

15S IFlEPIHIAJC l 1I- ERfl (I )I l~C,ZOO,l 70 

C EPACP TOC Li R(E 

16C IFTl~ll = l 
GC TC 200 

llC IFIER R ►lU. I It Ellllflll2C',C,20C.l80 

C FP RC P S~ALL EhOUG~ TG lhCREASt OT 
11!0 IFTl.,h = 1 • IHIIH-4 
200 CCf\Tlt,U .-

Oli. CE OU lRI 
IFI IFTl >1N-N l 1150 ,300,300 

C All ERPCPS SHOW LO El-: lJOUN O, DOU~LE THU: ltlCRE ►IEN T AND St T UP C.ALL 

C TC PLNGE TO GENERATE TWO A~J ITIO AL TIHE POl~TS. 

30C P(NP4 ♦ 3I • 2.•~( ~k ~+31 
IC• 2 
CC '350 I • 1,~ 
t.11 a ~R l • I 
YC(lt a: Yllll 
YlCll • Rltdll 

3 5 0 Yr. l ll I • R ll t Zl, 3 

400 PETl.RN 
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~50 IFCIFTIMX)400e500.500 
C AT LEAST ONf ERR CR ABOVt UPPER sou~o. HALVE TIME INCRE~E~l AND 

C INfERPOL•tE fCR TWO ACDIIIONAL POINTS. 

500 PINR4 ♦ 3) • .5•R(hR4+31 
CC ~l§C I a l.N 
N 11 • hR l+ I 
Y21 • .062StYOlll ♦ e3125•l1UN111-Ylll>I ♦ .q375•CII) 

YCIII • -.C625•CYOlll•RlNlllt ♦ e5b25t1Yllll+ Y2llll 

Yllll • Y2lll 
Y2CII • Y21 
YClClt • Y02lll 
YC2Clt e CelH6(;66♦ YClll - Ylllt ♦ e5tY2111 + e3333333•t(IN1111 

l /Mf~ll4 ♦ H 

55C COh~INUE 
PETUMN 
EhO 

SLBROUftNE 1NlGR~(R.YO,Yl,Y2,Y3eYOl. Y02,[RRMAX,l:RRMIN,lRRt 

C C20003 
C l~U. CLIMt '·~r •· . , , NGlhEERlNG SPl:C.lALlSf 

C I., HS I C · ( , . , 1 0 l lt , Y l I 11 , Y 2 l l I • Y 3 ( l I • YU lC 11 , Y C 2 C 11 

l .fRR ► ..Y,l ~ .. ,,.. lN tlt, btRClt 
CO~MOh , • 11,IHH,t. R2• t,R3, .~R4,NR5,N i< b,hR7,NR8,tiR9,NR10,Nkll,Nkl.!, 

l ~Rl3, ~Rl4, NQ 15, NR !b, NR 17,t.R1 8,~k l 9 ,NR20,hR2l,~R22,NR23,NR24, 

2 ~R~5,~~ 26 ,h ~2 7,~R 28,N R2~,N~30 
C CC,..PLTINC T~~ FIRST 8UR TIME POI NTS U~ l NG A FOURTH ORDER kUNGl-KUTTA 

C l~lf(RAllON FCR sueSEUUtN T INTEGRATI ON USlN G HA~MlNG,S PRt~l,TUR-

c ~COlflER-CO~kEClOR MET~OD. 

C 
C 8ffTY CEIC~EL~A~N, jfRCOYt.AHlCS E~GlNE ER 

IGO• IC+ l 
GC TC 11,2,3,4.5),lGO 

l C.All RU NGU R ) 

CC 10 I " l, ~ 
1'- ll • NR l t I 
YO(II • ~("Ill 

10 CON r t~Ul 
PETUIIN 

2 CALL 1-UNGEC RI 
DC 20 I • l, h 
NI 1 • t.R l + l 
YlCII = Alldlt 
YClll> • RCII 

20 CONTINUE 
RE fl;M I~ 

3 CALL flUNGE Ill I 
CC 30 I ,. l,~ 
t.11 • NIil + I 
Y2CII • !Ht.Ill 
Y02 C 11 • R ( 11 

10 C.ONTl~UE 
~fTUIIN 

It (jll llUNGE:lRI 
OC 40 l • l, h 
N 11 • NR 1 • I 

ltC Y31ll • Rlt.llt 
P[TURN 

5 c.•LL ~A,..~lNl ~,VO,Yl,Y2,YJ,YOl,YOl•ERRMAX,ERRMI N, Ell~I 

IIEHR" 
Et.Tl 
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S~8ROUJINE INTDIFC/XIN/,/ISYRT/,/ISTOP/,/X/,/X0/ 1 /Xf/,/,o 
X/,/IF/,/XLO/,/Xlf/,/NT/,/A/,/CAOX/,/OA20X2/t 

C ElOOOl 
C C~AN(EC 21 JAh, 6~ 
C IYAh Cll~Kfl\eEARC, ENGINEERING SPECIALIST 
C TtlS SLUROUTINE GENlRATES LAGMANGt INTERPOLATION ANO OfffLktNYIATIUN 

C CCEFFICICNTS, USI G ONLY fHE TABLE OF AO SLISSAS, Y~E CALLING PkUGl(AM 

C USES THE TABLE CF n~DINATES,ANC THl COEFFICIENTS GENERATEu SY l~IS 

C SLBRC~Tl~E.TC l~TE~FCLAlE A~U ClfFERENTIATE, 
C HE LAC:RAr1GE COEFrlCIENfS A~E IIEIGHTl:0 TO ACCOMPLISti BI-QJAIJKATIC. 

C IUHPCLHI C;N WITH I\C:H.t,E S AT THE SECO ND AD T~fRr. POlNf, 

C XIN IS TH FCINT ON THE ABSCISSA At WHICII THE OROIMTE VAUit I~ TO 

C BE FCUI\O, 
C JSTAT IS THE suaSCRIPT OF THE FIR~T VARIABLE ro RE USEO ·~ IHt ARRAY, 

C ISTCF IS THE sunsCRIPT OF THE LAST VARIA DLE TO BE LSEO IN THl ARRAY, 

C. X IS TtE 01.-HSI ONt:O VARIABLE hHIC.H IS THE NAME OF TliE ASS(.ISSA 
C ARRAY, 
C IC CCNTPOLS EXTRAPOLATIC~ FUR XIN,LT,X(ISfRTI 
C CU FOIi JO =1, Tl ◄ E FU/ll CTIU~ f\ EC OH: S Z.tC ~T XO, 

C 121 fCR 10 =2, Hlf: 01: RIIJATIVE llf lHE f=Ul!(.JIGN eecr,,-es ZEkC, .. , xo. 
C C3) FOR 10 ~3 , TH~ SLCPE RE~AINS CUNST ANT FOR XIN,LE,XCISTRtl, 

C If CCI\TRCLS EXTP~POLAflCN FCR Xl~.~T,X(ISTOPI 
C Cl I FCR If =1, THE FUNCThlN 0 EC.OHES LEHO t\T XF, 
C (21 FOR If- :a2, Tt4E D:: ~JVATIVI: OF TI U: f-U IJ CTlct, C!E CC"ES lEkU AT Xf, 

C U) f-011 IF •3, THE SLOPt: RE11AINS l.01'4S1M;T FOR XIN,GE, 1. ( ISIOPle 

C NT IS USED ev THE CALLING PkU&~A~ Tu COHPLETE THE COtPUTATIUN, FOR 

C EXOFLE -
CONTINUE 

C YO~T=ACll•YINT-2t+Al21•YCNT-lJ ♦ Al31•YCNTl+Al~I• ~INT +l) 

C OYOX=OAOXCll•YINT-2l ♦ OAOXC21•YCNT-ll+D DX(31•YINTl+ OADX(41•YC~T+lt 

C OY2DX2•0A2DX2111•YINf-21+UAZCX2121•Y<NT-ll+OA20X2131 YCNTI 
C +[A2CX2C4J•Yl~ T+! ) 
C WCULC BE EQUATIO NS USEO TU lNTfRPOLATE ANU OlffERENTIAlE,AT X•XIN, 

C Ct. A TlOlE [.- 1.,Y CCC RCJ Nh TESe 
C FCR LINEAll INTERP CI..H ICN Of:THEEN no ANi) ~I. F SET XLO,ltE,XLf, 

Cl~~~SION XCl t, Al41, OAOX(41,0A2CX2(41 
NfO • 1 
)If •XI I\ 

SGIII • l, 
IFIXIISTOPI-XCISTRT)ll,2,2 

l SGt. = -1, 
2 lflCXIN-XllSTRTlt•SGNJl0,3,3 
l lf(CXIN-XIISTC.PtJ•SGNl~,'e,20 
4 hGO • 2 

CiC TC 50 
lC JII • XIISTRTt 

ACC3 • o. 
ADOX3 •,0 · 
ACOX23-z,0 
GO TOl12,13,J41,IO 

l2 T • CXIN-XCISlll l l • IXO-XINI / IXO-XCfSTRTt) 
A• 1, -2. •cxrn- >: flSlRTJI / (XO - l.(ISTRl"II 
s •-2.,cxo-xcrsrPTIJ 
ACCI c 1.-CXJN-XCISlRflt •urn-x11srnTJI/CXO-X(ISTP.T)t• 

1 OC-J1'1SHll'IJ 
ACCXl •·· 2.•CXIN-XCJSJRTIJ/((XO-XIISTnT)I •cxo-XCISTPTIIJ 
,ccx2 1 . S/CY.O•XCIST~l)I 
GC to SO 

13 T ••~•CIXIN-XOl•Cxltt-XOI/IXll~TkTJ-XOJ-XIISTRT)+XO) 
A• CJIJI\-ACJ/t XCI SIAII-XOI 
S • -1,/(XO -XCISfRTII 265 

~COl • 1, 



) 

ADOlll •O• 
,cnx11-. o. 
GC TO 50 

14 T • XIN • XIISTRTJ 
It• 1. 
s. o. 
,co1 • 1. 
ADOXl• o. 
ACDX2l•.O 
GO TO 50 

20 XI• XIISJOPJ 
AOOXl•eO 
,cox21-.o 
GC TOl22,23,24J,IF 

22 T •IXlh-XI ISTOPI t• CXF-XINt /CX,·•XI ISTOPI I 

R • 1. -2.•1x1N-XCISTOPlt / IXF - · xclSTOPII 

S • -2. /IXF - XllSTCPII 
ADCl • o. 
AOU) s: 1.-IXIN-XIISTOPJJ•&XIN-ilJSTUPll/ll)(f-XllSr"OPJI • 

1 IXF -XI ISTOPII J 
AC O X3 • - 2 • • C lC IN- X C 1 S TOP I I/ C lX F- Jl I 1 S lO P J I • IX f- X I I S TOP J JI 

ACOX23 • S/IXF-XIISTOPtt 

GO TC 50 
23 T • IXIN-X(lSTOPtl •<•5•1XIN ♦ XllSTOPH-XFt/tXIISTOPI-Xft 

ll • OIN-XFI /IXllSTOPt- XH 

S • -1• /IXIISTOPI - Xfl 
AOOl • O. 
AOD3 • l. 
AOOX3 ••C 
AOOX23•,0 
GO TO 50 

24 T • Xlh - XCJSTOPJ 
ll • l • 
s. o. 
ACDl • Oe 
,001 • 1. 
AOOX3 "' o. 
ACOX23 n O. 

50 co 100 t ~ :s;~r. ISTOP 

100 
200 

I\ t• I 
lfl(XlN-XCltl•SGNl200e200,lOO 
CONTINUE 
CCNT I N'JE 
1FCXLO-XLFl51.60,51 

51 IF( IXIN-XlCl•SGNl60,52,52 

!., 2 If I IX IN-XL F t • S GN I 5 3 , 5 3, 6 0 

53 CALL INTCl21XIN,X,NT-1,A,OADX,OA20X21 

6C 
70 

94 

800 

t.t • I\T + l 
ll HURN 
lfllSTOP·ISTRT •21 70,91,90 
CALL lNTCl2CXl,X,l)TRT,A,OAC ,OA2DX£1 

N 1 " IS 1 RT + 2 
GO TO 1800,9 001,~GC 
JF(ISTkT~l- Nll 92,91,91 
CJILL iNTODIXl, . . IS1RT,A,OACX,OA2CX2t 

N"I ~ ISTRT + 2 
GC TO l ~00,9 0 0t, NGO 
lf(ISTOP-1-NTI ~3,94,94 
CALL ,,rot31Xl,X,ISTGP-2,A,O~CX,OA2DX21 
t.1 a ISTOP 
GG TO (SCC,9001,NGO 
CALL IN10l4CXl,X,NT,A,OAUX,OA20X21 
GO TO 180009001,~GG 
00 700 I •1,4 266 



,. 

If 11 • T • CADXI II 
CA1CX2CII •S • DACXIII 

700 CltXCU • R • OAOXIII 
Alli • Alli + AOOl 
4(31 • Alli • AOC3 
CADXCll ~ DAOXll) + ADDXl 
OACXC31•CACXC3l ♦ AOOXJ 

OA20X1(11 • OA2CX2111 • AUOX21 
OA20X2131•CAlOX2(3l ♦ AOOXll 

900 IH 1l.RN 
Ehr. 

SURROUTINE INTCl2C/Xl/,/X/,ilSTkT/,/A/,/OAOX/ 1 /0A20X?/I 
C El0002 • 
C l~AN Cll~KlNBEARC, ENGINEERING SPECIALIST , 
C SUORCUJl~E FOR GEN ER ATING LA,kANGL INTlRPOLATJNG ANO ClFFlktNJJATION 
C CCEFFICI E~TS fO~ N • 2. 

Cl~Et.SIO~ Xlll, Al41, OAOXC41,DA20X2C41 
CC 10 0 I • 1,4 

lOC 0'2CX2 (II •0• 
DIOl..C 11 • l.lCXCISTRTl - X( ISHIT+ll 1 

CACXl2)• -OAOXlll 
CACXl3)• o. 
UIOX(ltl• O. 
ACII • (XI -XIISTRT+lll • CADXCll 
Alli• IXI -XIJSTRTII • OAO Xl2) 
AUi • o. 
A(41 • O. 
fcETU .. t. 
ENO 

SL8~0~Tl ~E INTOl31/XlN/,/i/,/l~TkT/,/A/,/OAOX/,/DA20X2/) 
C EiOC r:1 
C IVAl-4 .. l1r,1' t· "6tARC, ENGINEERWG SPH.aALlS( 
CHANGE[ iO bPR 6C 
C SUKPOUTl~E FOP INH:RPULATING \Hiff\ ONLY THltH POJtHS AVIIILADL~, USING 

C T ► REE PCl~T L£C~PNGE. 
Dl~E~SION XCll, A(41, OADXl41,0A20X1(4J 
C, 2 C X 2 11 I a l • /l l X l I Sl R T I - X ( I S1' RT+ U I * I X ( I S l R T> - X (I S TR l ♦~ I I I 

UA2DX2l21 ~1.IIIXllSTRT+ll•XliSTRTl)•(X(lS TRT+l)-X(ISTR1+2)11 

OA?.O X2131•1./l(XIISJRTt2)-XIIST~Tl)•(~llSTP.T+2)-XIISTAl+!III 
DA20Xtl4 l•C. 
Cit>.( I lr.C2e*ll fN-X( lSTRT+U-XI IST~T+2) I ' OA20X2Cl I 
CAC:XC21•CZ.*XIN-XI lSTRTI -XC ISTRl' ♦ Zll tOA 2D X212) 

cior.1:> ~12.•XIN-X(JST~T) -xlJSTRT+ll>• OAiOX2(3t 
CA0X(41 • o. 
A 11 t ,. OI I N-)f I IS TR T + lt) • ()( 1 N-X ( IS TR T+ 2) I •·Dl,20 X2 CU 

A 12 i •IX I 1'-X I IS TR TI I • O'. W- X ( I~ in T +~I I +r, A ZD X2 I 21 
AC]lcfXlt.-XllST RTII •CXIN-X(l~TR l ♦ l)l ,UA20X2(31 

Al4) • o. 
llETUnl\ 
HD 

St.HRGLiTlt.E INTDllt I/Xl/,/X/t!IIT/.IA/e/Ct, OX/,/OA2DX'I./) 

C E 10004 
U,7 



C IVAh CLlhKENeEIRC, ENGINE~RING SPEtlALIST 
C SUBRCUTlhE FOA GENERATING LAGRANGE !NTERPOL~Tl~G ANO OIFFEkENTIATION 
C COEfflCIENlS FOR N.GE.4 

Ol~ENSION Xlll,AC41,0AOXC41,0A2DX2f41,6C41,CC41,DBDXC41,UCDXf41 
l ,OB2CX2t41,CC20XlC41 

CALL INTOl31XI ,X,Nl-2,8,0BCX,002DX21 
CALL INTOl31XI ,X,~T-l,C,OCOX,OC2DX21 
TEMPI cfXI-XINTII/IX(NT-11 - X(NTII 
TEf'P2 • le/CX(NT•ll - X(NTI I 
TfMP3 •fXI-X(NT-JII / IXINTI-XINT-111 
TE~P4 • le/lXCNTI - XCNT-111 
TE~P5 s 2.• TEMP2 
TE~P6 • 2.• TEMP4 
DIDXlll •lTEM~l • DBOXllll + IIEHP2 • 81111 
DADXl21 •CTEMPl • oeox1211 + (TEHP2 • 81211 +(T~~P3 • OCOX(lll 

1 • lfff'P4 ~ C (l II 
DAOX(ll =(TEMPl • OUOX(311 + ITEMP2 • 8(311 +ITEMP3 • oc~x,211 

l ♦ (TEMP4 • C(211 
OAOXC41 •ITEMP3 • OCDXl311 + ITF.MP4 • CIJII 
OA20X21ll •(TEMPI • DB2CX2(lll+ITEMP5 • OBOXClll 
OHOX2(21,. ITE~lPl • 0820 X21211 ♦ llEtlP5 ea UBDX(211 + (tEHPl • 

1 tC2CX2Clll + (TEMP~ • OCOX(lJI 
OA20X2(31 c (TEMPI • 0820X2(311 + (IEMP5 • 080X( 3 1J + (TEHP3 • 

1 CC20X21211 + (TE~P6 * CCOX(211 
0620X2(41 a ITEMP3 • OC20X2(3l) + ITEMPb • OCOX(311 
Alli • TEMPl • Bill 
Al21 slTEHPl • eC21 l ♦ (H:HP3 • Cl 111 
Al31 •CTEMPl • B131> + CTEMP3 • CC2tl 
Al41 •CTE"4Pl • Cl3)1 
RETURh 
HD 

SLBROUTl~E DLUI/Al~~I N/,/OlN/,/Cl./,/CO/,/CH/,/CY/,/CYAW/,/CROLL 
X/,/ISlkl-/,1i~tOPA/,/i STRfd/,/lS TUPb /,/lSTk1L/,/IST~TD/,ilST~TH 
X/,/ISTRTY/,/ISTYAW/,/I STRTR/,/R/) 

C El0008 
C IVAN CLlhKE~B EARO, E~Gl~~ERING SPEClALISl 
C ISTRT.4,ISTOPA ARE STAkTING, STOPPl~G SUBSCRIPTS OF THE AN~Lt Of 
C ATTACK IABLES STCREC lN THE R-ARRhY 
C ISTk18,ISTOP8 ARE STARTING, ST OP PING SUBSCRIPTS OF THE SIUlSLIP 
C AhGLF TABLES STORED I~ TH~ A-AP.RAY, 
C ISTkTL IS THE ST ! RT OF THE CL TA OLES. 
C ISTRTO IS THE START OF lHf: CO TABLl:Se 
C lST~TH IS T~E START CF THE CM TAULl S. 
C ISTIOY IS THC START OF TH E :ilOE rrn·cr: COfFFlCIENT lABLES, C.Y, 
C ISIYAli IS T~E START CF lHE YA WING tl lJ ! EhT COEFFICIENT lAeLl:S, C.YA~I. 
C ISTMTR IS THE START Of THE KOLLI NG MO HtNT COEfflCIENT TABLE~, CROLLe 

Cl"4E~Sf0" Rllt, 
l Al41,0 AOXC41,0A2CX2(41,d(41,DUOX(4J,DB2DX2(4) 

CALL lNTOlf(AL~~iN,IST RTA,ISTOPA, R,-3.1416,3,1416,1,l,u.,O.,Nx, 
l 6,CACX,CA 2DX21 

<: .4 l.L I N T C I f I U IN , l ST R rB , I ST O? B , R , - 3 • l 41 b , 3, 14 16 , 1 , 1 , 0 • , 0 • , NY , 
1e.oecx,0P.2cx21 
CL • o. 
co .. o. 
c .. • o. 
CV•O• 
CY"R'"'0, 
CPOLL:oO, 
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~•• ISTOPA-ISTRTA•l 
KADO • fNY-2•1STRT8t •NA ♦ ~X - IS1RTA-NA 

Kl• ISTMTL • KACO 
Kf' • lSTRT~ • KACD 
KC• ISTRlt • KAOO 
ICY•ISJATY ♦ KACO 

KYA~•ISTY Ak + KAOD 
KP • ISlM f ~• KACO 
DG lOC l • l, 4 
Kl • !CL ♦ hA 
l(f' • Kfil • ~A 

"C •KO ♦ NA 
KY => KY+hA 
KYA\o a: KYAw+ NA 
KPsKR+NA 
Cl s Cl 

l + 6( ll • fAtl t•RfKL-2a+AC21Uf KL-U+Af3J +R( K Ll.·•Af41•RCIU. ♦ lU 

'" • cii-1 ♦ Afll•C&Clt•~CKM-2J+Af21•RCKM-ll+Alll•RCKMl+AC41•ACKM+lll 

cc "' co 
l t 8Cll ~(A(ll •RtKC-2t•Al21•RCKO-ll•AC31 • RCKDl•Al41•ACl<U+lll 

CY • CY 
l + ec11•1A(ll • RCKY-2)+A(21•RIKY-ll+A(31•RC KY)+AC4l•ACKY+lll 

CYAW =CYA lc 
l t e111 • <Allt • RtKY ~W-21+A(21• n l~YAW-ll+A(31 • RCKYA~I• 

2 AC41•RI KYAW•lll 
CPCLL •C PCl.L 

l t B((l $(Alll • RC~R-21•A. l. l•RIK~-ll+Al31•RC KRl+A(41•AfKK•lll 

100 COt-.T (f,.,UE 
HlUllN 
HO 

SlUROUTlh E CRVFITC/8/,/ A/,/C/,/~/,/Y/,/H/,/ ~P/,/NOlHl/,/lC.OL 

X/,/lN Ekl/,/ S/ , /U / 1 

C E21V C2 
C l~A~ CLlh K[ hBfA RO, ENGI NEER ING SP t LI ALIST 

Ol~ENSIO ' Blll , Cfll, Xlll,Y(ll, AINDI Hl, NDl~ll,ICOLCll 

1 ,SINCI M l, N Ol ► ll,U( NC I H l,NDl~ll 

32001 fCP fJ AT(l Hll / l OX l :H·PE1FH1llNA NT " ,El't,S I 

)2000 fCll,.AT C 11 O/l0 X'i3 h"4AX JI\U1'1 ERROR HEIIE NT OF HATRlX INVEJ!SION • ,U4e 

141/1 
32002 fC ~~AT(l H1//30X20~L EA ~T SQUAR ~S HATRIX//1 

3200 3 HAI'/, TI l 11 C II 30Xl3HCOL llhN VECTOf.. /11 

3201C FCRVATClO XtE 12,41 
12020 FCRHH(lt-0//30X 2l: tlVAl~IANU-COVAIUA t-.<.E M H, U/11 

C SU BP. CUT H,E Fe µ GE NE li H W G LEAS{ ~OUt. 1, E~ Cl.JIWE-rl T COH F ICl ENTS,Dl 11, 

C fCP 6 PCLY ~C~ lAL CU PVE F lT. 
C INVERT CC~TRGLS Tl-l f. "4A T IX l NVE-P. SlGN , IF TtiE X ,S HAV E ~GT C.HAl,GC:0 

C Sl~CE ThE LA ST CCMPL1All ON NO MATRIX I NVERSI ON IS REO UlR EU ,T HE~FU t, 

C SET H,VE l~ T.t T.O • 
tr- C 11 ·vrn1 20 c ,LCO, ll)O 

100 CALL ~ C'. l fl EI A, Nt>,X, t', hOIMll 
~AITE( 6 , 3!00 21 
~Fl • NP • l 
DC 110 I " l,NPJ 
~AITFC b ,32010 1 CACl, K),Kal, NPll 
DO 1 I C J • l , t~ P 1 
Ufl,JI • ACl,JI 

110 Stl,JI : All,JI 2,(,<) 



) 

C 

C 

C 
C 

C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 

COMPUTE THE VARIANCE - COVARIANCE MATRIX. 
C•Ll CCVAIICU,A,NPl,NOIHll 
'-IIITECf>,320201 
CC 112 l•i,NPl 
WRITEC6,32010lCUCleJa,J•l,NPll 

112 CONTl"UE 
INVERT T~E VARIANCE-COVARIANCE MATRIX. 

C•ll ~ATN~CU,NPl,ICOL,OET,NDl~ll 
CO~PUTE THE MATRIX lNVEkSE FRO~ THE VARIANCE-COVARIANCE MAJRIX 
INVERSE. 

Clll INVINVCA,U,S,NPl,NDIMll 
~IIITEC6,3200lt OET 
Ell~•O• 
CO 120 l•l,NPl· 
DC 120 J•l,NPl 
DET • o. 
OC 115 K:sl,NPl 

115 OET • OET + A(J,KI • S(K,Jt 
Ull,JI z CET 
IFCI.EQ.Jt CEl • CET-1. 
lfCADSCOETI.CiT.ABSl(HRII ERR•OH 

120 CONTINUE 
WIIITEC6,320001 ~RR 
DC 130 I • l,t.Pl. 
~RJTEC6,320101 CUCl,Jl,J • 1,~Pll 

130 CONTINUE 
200 C•LL CClUM~IC, NP, X, Y, ~ 

._RITEC6t32003l 
~IIITEf6,320lOIIC(ll,l•l,NPll 
CALL SCLVf:IHt!, A, C, NP+l, NOIH.i. 
flETUllt. 
END 

S~BROUTa~E i~~~Rt(/A/,/ NP/,/X/,/N/,/NDL~i/1 
E21V03 

JVAN Cll~KE~ BfA RC, ENGlN Et RING SP~LlAllST 
Cl~E"S10~ AfNOl~l,NCl ~ll, XCll 

SLBRCUTJ~E FOR GENEkATl~G THE SCUARE MATRIX USED IN THE ltAST SQUARES 
HU~ Tl GN. 
ACl,JI IS Tt!E RESULTIN G ~iA T!I. IX EI.EtlENT, 
NP IS THE CEGllfE Cf OF CURVE-FIT PO LYtH,MlAL, IIIHICH Will Br. Of THE 
FORfol Y • 8(11 + u (21 * X + BCJI• x•~2 ♦ e,~,. x~•3 ♦♦♦ BINP+ll• x••NP 
XCl) IS lHE T~BLE Of ABSCISSA VALUtS, 
H JS THE t.Llfol :I E~ CF XCll,S, 
NOIMlaGE.N P+l 
1\01~2 = 2 • "Cl~l 
lERCS IN Fl ~~ T kOW ANO LAST COLUH~. 

P, • NP +l 
00 100 I :a 2, N 
AC 1, I I • O. 

100 A(l.hl • o. 
flRST RO~ AND l~ST COLUMN COEFFJCIEN1Se 

ACl,11 .., IJ. 
OG ,.ao I -" l,M 

FIRST RCi •• 
PR0C • l, 
DC 200 J == 2,N 
PROO• PRCC • XCII 

200 All,JI • ACl,JJ +PROO 
270 



C lASI COLUMN 
CC 300 J • 2.H 
PROO• PRCC • XIII 

lOC •CJ,NI • AIJ,t.J • PROD 
40Ci CONTINUE 

C T~At.SLATt TC Fill IN MAJRIXe 
CC 500 I • 2, N 

C 
C 

CC 500 J • 1, NP 
,oo All,JJ • All-1,J•ll 

.PETUAh 
fhD 

SL8ROUTINE COLUMNI/C/,/NP/,/X/,/Y/,/M/J 
l:21 \IC4 

IVAN CLl~Klh8EAAC, ENGINEERING srE~IALIST 
Cl~ENSIU~ CClJ, XCl), YClt 

C 
C 
C 

SL6ACUflNE FaR GENf RAJING fHE COLUMN VECTOR 
f'UP Ille 

USED IN TH[ lkA~J iQUAR~S 

C 

ZERO TtiE COLUl'N 
N • NP ♦ l 
DD 1 OC I • l, N 

100 C Cl ) • o. 
CCHP~TE TH~ COLU~~ CCEFFJCIENTS 

DC 200 I •I,,, 
CllJ • CllJ • YCII 
,,~co s 1. 
CC 200 J • 2, N 
PRCC • XIII • PkOO 

100 tlJI • CIJJ ♦ PPOD • VIII 
lcfTURt. 
thC 

SL6~UUflNE COVAk(/CV/,/C/,/N/,/NOJM/) 
C E21Vt:5 
C IVAN CLl lK f~B EARO, ENGIN~(nlHG s~~CIALlSY 

Cl~EhSICN tVlNOIM,NOl~J, ClhOl~,ND&HJ 
fl.l • t-.-1 

C 
C 

DC lOC I• l, Nl 
CVCJ tlJ • le 
Jl • I • 1 
DC lCC J • Jl, N 
evil.JI • Cll,JJ /SQIHI CCl,IJ. CIJ,JU 
CVIJ,11 • CVll,JI 

100 CCNflNUE 
CVlh,t.J • le 
A El Ull ~ 
ft.C 

SlBROUllNf INVINVI/AIN/,/CVIN/,/A/,/N/,/NOIHl/J 
E2IVCC> 

I VAN Cl l 111: EtlBEAIHJ, HGltl[£r.HHi SPECJ AL JS T 

• 

C IMENS lCl~ AINUIC IM 1, NO J HU, CV lt-.CNOUH, ~.O l "l J, A(NO I Ml ,t.O IHU 
CC lOC l•leN 
DC !00 J•l,N 
UtHl,JI • CVl~(l,JJ/SOIUCACl,U•ACJ,JJ) 

lOC CCNT 11, UE 
flfTUP i4 

l71 



I 

SUBROUTINE SOLVERI/B/,/A/,/C/,/N/,/NOIHl/1 
C f2 IV07 
C IVA~ CllhKENBEARO, ENGINE ERING SPlCIALJST 

Dl~EhSION ectl,C(ll, AINOIMl,NDIHll 
C SCBROUJlhE FOR CALCULATING THE POLYNOHlAL COEFFICIENTS, 

CC 100 I • l, N 
BCI) • ACl,1) • CCl) 
DC 100 J • 2, N 

100 BIii • 8(11 ♦ Afl,J) • CIJI 
flETUAN 
HO 

S~BROUTlhE MATNV C/A/,/N/,/LlST/,/DETR/,/NDIM/) 
C fll\/01 
C IVAN CLlhKENBEARC, ENGINEERING SPECIALIST 
C DIMENSION i<Li,161, LISlCll 

Cl~ENSIO~ ACt.CIM,NDlM),llSTCll 
C S~BRC~Tl~E FO~ INVERTJ~G AN NXN MAT RIX, Ae 
C T~E ~ATRJX IS DESTROYED IN THE PROCESS, BEING REPLACED BY ITS 
C lhVERSE. 
C OCUBLE PRECISION A, OIV, 6, DETR 

CETR • le0 
llSTCll • l 
DC l I • 2, h 

1 LISTCJI • LISTCl-1) + 1 
CG 8 IR"' 1,h 
I PhO • IR 
JF CIR-NI 13,12,13 

13 CIV • ASSCAI IR,IRU 
J•IR+l 
DC 3 I • J, ~ 
IFCCIY - ABS(AfltlR)1>2,3,3 

2 CIV • t~SIA! 1.lR)I 
IPNC • I 

3 COt.TlhUE 
IF llRNO - IRt 14.12,14 

C INTERCIIANGE ROW JR ANO IRNO 
14 OC 4 J • l,h 

8 • ACIR~O,Jt 
ACIRNO,Jt • ACIR,JI 

4 ACIR,J) • e 
ICO~ • LISJCJRNO) 
llSTCIRNOt "' llSTlIRI 
l IS T 11 RI • I COH 

12 DIV• ACIR,IRI 
IF fDlVI 15,16,15 

15 CETR • OETR ~OIV 
HIR,IRt =- l.O 
DC S J • 1,h 

5 ACIR,JI • lolJR,JI/OlV 
cc 8 J., 1.~ 
lf CJ-IRt 6,8,6 

6 8 • A(JtlRt 
ICJ,IRI • o.o 
CC 7 K • l,N 

7 ACJ,Kt • A(J,Kt-B•AIIR,Kt 
8 CCNTl~UE 

C INTE~CHANGE COlU~NS 
2.7}. 



CC ll l • I, ti 
DC 9 I • K, f\ 
If tLISlllt-K) 9,10,9 

9 CChflt.lUE 
10 ICCJ\ • LISll~t 

LISTCKt • llSTCll 
llS Tf II • ICC~ 
CC 11 J • l ,N 
B • ACJ,10 
ACJ,KI • ACJ.lt 

11 ,rJ,11 • 8 
17 flETUIH~ 
U CETA • 0, 

PfTUAN 
ENC 

SLBRCUTINE MPYHATC/A l l/,/All/,/Al l /,/A2l/,/iz2/,/A23/,/AJ1 
X/,/A32l,/A 33 /,/Btl/,/Ul2 /,/ Bl 3/ . I U2l/,/82 Z/,/ 23/,/Bll/,/~J~ 
X/,/833/,/Cll/,/Cl2/,/C13/,/C21/,/C2~/,/C23/,/C3l/,/C32/,/,il/l 

C FIIV19 
C A•B•C 
C UHS ROl;TlNE MULTIPLI ES A 3*3 MATRIX 8 TIMES A 3•3 MATRIX t 
C TC ceTAI~ T~E 3•3 ~ATRIX A 
C IVAN tLliKE~ SE AAC, ~NGJ NEERING SPlLJALIST 
C 

All•Bll•Cll+SlZ•C21+Bl3•C31 
Al2 • e11•c12+ Bl2*C22•~l 3*Cl2 
Al3•Bll* Cl 3•Bl2*C23•Hl3• CJ3 
A2l•H2l•Cll+822 ~C21+02l*C3l 
A22-e21•c12+022•c22 ~u23*C32 
A23•B2l•Cl~•e22• C2J+ •23 ~C33 
A!l•B31•Cll+ 232• C2l t03 3•Cll 
A!2a83l•Cl,+H32• C22+0JJ ~Cl2 
~~l•C3l ~Cl J + 8 32 Y CZJ ♦ d3 3~C33 
l'ETUiit, 
HD 

SL8ROUT1 NE MPYVEC(/Yll,/Y2/,/Y3/,/Xl/,/X2/,/~3/,/All/,/Al, 
X/,/Al3/,/All/,/A22/,/A23/,/A3l/,/A32/,/A33/J 

C FllV20 
C 
C SUBRCUTl h~ FOR MULTlPLYl hG A 3•3 MATRIX,A,OY A tOLUNN VECTOR,X. 
C Y ., ,.x 
C IVAN CLl~KE~DE ARC, ENClNECRING SPf,lALlST 
C 

C 

Yl • jll•Xl ♦ Al2*X2 ♦ Al3• X3 
Y2 a ~21~ Xl + 1?.2•X2 ♦ AZ3•X3 
Y! ~ A31•X1 ♦ A32•Xl ♦ AJ30X3 

RETURN 
HD 

SLBROUTl~E SI MLT3(/ Xl/,/X2/,/X3/,/01/,/0Z/,/ )/,/All/,/All 
X/,/Al 3/,/~2l l,/A22/,/iZl/ , /A31/,/ AJ' /,/A3./,/C~t/l 

C FllV21 

zn 



C SOLVING THREE SIMULTANEOUS EQUATIONS FOR X1,X2,XJ ~ITH C<LlltN VECTOR 

C ELEMENTS Ht,e2,BJ l~O DE1ERMINANT ELEMENTS All,Al2•-•l31, · 

C IVAN CLl~~ENBEARD, E~Gl~EERING SPt~lALIST 
C OET IS THE \ALUE Of ,~e OETERMINA~T, WHICH SHOULD ee TESTlO FOk 1EKO 

C BY T ► f CALLING PROGRAM, 
C DET • DET3(111,Al2,Al3,A2l,A22,A23,A!l,A32,A3ll 

lf(0ETll,2,1 
1 XI • OET3(81 ,A12,A13,B2 ,A22,A2l,83 ,A32,A33)/0ET 

X2 • OET31A11,81 ,All,A21,B2 ,A23,All,83 ,A331/0ET 

X3 • DET31Al1,A12,BI ,A21,Al2,b: ,A3l,A32,83 I/OET 

2 IIETUAI\ 
EI\D 

Fl.lNCTICN OETJI01l,Ol2,D13, ;' · 1,022,02J,C31,D32,D331 

C fJOOOl 
C COMPUTING THE VALUE OF A 3•J DETERMINANT. 

C lvAN CLII\KEl\8EARO, ENGlNEEMING SPECIALIST 
CET3• Dll4 (D22 033-n2J D321-Dl2• lD2l•D33-023•031) 

1 + t13•lt2l•C32-022•03l) 
PfTUlth 
EI\O 

s~e OUTINE GnOMRGl/~RCR/,/MR~L/,/~ltCT/,/H~C6/,/IXTITL/,/lYTlTL 

ii!,/ IJIXLAB/, / IYXLA" / ,/ UYLAB/, .' 1 VY LAB/, /DR/, /OL/ tlOT I, lu'ol) 

C J'SCCC6 
C IVAN CLII\KEI\BEARC, ENGINEERING ~~ECIALlST 

3 Wltf.L • 140, • (OLI 
MFCM • 140. • ICRI 
,RCT a 140, • (Ott 
MRCA • 1~0. • coe, 
J)IXLAe:. !,o.~:.j ~ COL-DR) -.e, + 512, 

l~XLAD•l40.•ICB) - 20. 
IXYLAe•140e•IDLt - 20, 
JYYLAB = l40.•C,5•tC~-DTl-,~5t + 512, 

IXTITL•140,•(•5•(CL·0Rt -1.251 • 512, 

l~Tlll • JYXLIS - 27 
CALL SETMIVl~RCL,~RCR,MRC8,HRCTt 

RflURN 
fl\C 

S~SROUTIN[ INTPLT(/XSTART/,/XSlOP/,/OXINT/,/XPLOT/,/YPLUT 

X/,/I\PT/o/SCN/,/XO/,/Xf/,/10/,/IF/,/XLO/,/XLF/,/A/,/OAOA/,/OAlOXl/t 

C J50007 • 

C IVAN CLlh K~~eEARC, [I GI NE EklNG SPECIALIST 
OI M~~SION XPLCf~!l,YPl0Tlll,Alll,OAUXlll,OA2DX21ll 

Xl "' XSl AIH 
)(2 • Xl + OXH,T 
CALL tNTOIFIXl,1,NPT,XPLOT,XO,Xf,IO,lF,XLO,XLF,NT,A,OAOX,OA20X21 

Yl • •ttt•YPLOTlhT-21 ♦ A(21•YPLOT(NT-lJ ♦ A(3J•YPLCTINTt 

l • Al4l•VPLOTl NT+lt 
300 tALL INTOIF(X2,l,NPT,XPLOT,Y.0,Xf,10,lf,XLO,XLF,NT,A,OAOX,OAlOX21 

Y2 • tlll•YPLOTlNT-21+AIZl•YrLOT(NT-ll+A(31•YPLCTCNT) 

l ♦ Al4J~YPLGT(NT+ll 
UO a NX~(Xl I Z74 



(' 

IJF • N0021 
IYC • "1YV CY ll 
IYF • NUIY21 
IFCIXC•IXF•IYO•IYFll15,215,l75 

11, CALL LINEVCIXO,IYO,IXF,IYF) 
H5 JI • Jl2 

J2 • Xl • OICll\f 
YI • Y2 
IFICX2-XSTCPJ• SCNJ JOO,JOU,6UO 

60C llfTUU 
or. 

SLBROUTINE SfTMRGC/DA/,/OL/,/DT/,/D8/,/KPLOT/,/~fllGlD/,/kPLTFN/I 
C J!CCU • 
C COHPllllNG THE MAMGIN OISUNCtS, lh INCHES, FOR .thf SC40ZO hOT1tRe 
C 
C IVA~ LLII\KEl\eEARC, ENGINfERING SPECIALIST 
C CR IS CISTAI\CE FPOH f"E RIGHJ HAAGINe 
C DL IS DtSTA ~CE FRO~ THc LEFJ HARCINe 
C CT I! Cl5TANCE FRO" THE TOP, 
C oe IS CISTA~CE FR~H THE norroM. 
C UPLTFM IS I\U~BEA OF PLOJS CESIAEC PER rRAME, LE 4, 
C Nt~GAC ~ILL BE O UNTIL THE FRA~E IS FULL, WILL Bf. l FOR A ~N tRA~, 
C KPLCT IS JHE CUMULAJIVE ~U~8ER OF PLOJS FOR A SEQUENCE Of ~LUTS, 
C 

•PLCT • KFLCT + l 
CO lO Cl,l,l,41,NPLIFM 

1 011 • • n 
Ol • .15 
Dl • • 75 
tP. • • 75 
"1EWGAC • l 
IIETURI\ 

2 DR• .7S 
DL • ,75 
~~•GAU • K~LCT - 2•CKPLOT/21 
TEHP • Ntiii1r,RO 
nr • 3,8 -3.~S•TEMP 
oe • 4.3 -3.5~•11,-TcMPI 
IIETUAI\ 

l 1\1 • KPLCJ - 3•CKPLCT/3J 
IFll\3,E0,0I N3 • 3 
GC TO 1~,6,7t,N3 

5 l\fWCRD • I 
tfl• 3,825 
OL• • 75 
Of• • 25 
De• '-•3 
llfTURN 

6 t.EWCRC • 0 
UA • .75 
Cl • 3,6l!:. 
Ill • ,25 
08 • 4,3 
AETUR~ 

l CR• ,75 
DL • , 75 
OT• !,8 
ce • .n 
~hCitC • 
flFTUIIN 
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4 N2 • JPLO! - l•fKPLOT/21 
1U1P • N2 
OR•3e025 - 3.015 • fle-TEHPt 
DL • le825 - 3.075 • TEMP 
N4 • KPLOT - 4•CKPLOT/41 
IF(N4.C0.0I N4 • 4 
TE,.P • N4 I 3 
OT• 3e8 - 3.5S•Cle-TEMPI 
D@ • 4e3 - 3e55•JE~? 
NE .. GRC • 0 
IFC~4.ECell NE~GRO • 1 
RETURN 
(ND 

SUBROUTINE SC~022(/XPLOJ/,/YPLOT/,/NPTCRV/,/NGRPLT/,/~~LTFH 
X/,/KFLCT/,/TITLf/,/XLi ecL/,/YLAbEL/,/KSYM/,/lXX/,/FRCT/,/NOT .S 
X/,/~AX,.IN/,/x,tN/1/~~IN/,/X,.AX/,/YMAX/,/IDENT/,/l~UAOT/I 

C J5002l 
C IVAN Cll~KE~BEARC, [NGINEERING SPECI LIST 
C ElEA~CR r<OCH, AEPOCY NAM ICS ENGJ EER 

DIMENSION XPLCTCll,YPLOT(ll,TITLECl),XLAflELCll,YLABEllll,KSYH(ll 
l ,AC41,0ACX(41,0A20X2C4t,NOlES(24,b),NPTCRV(ll 
UTfllUl. HBllV 
UTEAhAL T A8L2V .& 

32000 FORMATll~l/lOX2~HlHPOSSJBLE TO URAW GRID,1 
l2C10 FC~MATllHl/10X65~ DIFFICULT TO DRAW GRA PH BECAUSE Of lO~NTICAL ABS 

lCISSA EhC POINTS! 
CALL SETMRG(OR,OL,DT,08,KPLOT,~EWFRH,NPLTFHI 
IFCNE~fR" .ec. 11 CALL FRAMEVl31 
CALL GROH~G(M ~C~,MRCL,MRCT,HR ~b ,IXTITL,IYTJTL,IXXLAB,IYXLAB 

I ,IXWLAR,IYYLA ~, R,CL,OT,CBI 
C SCALE FCR MULTIPLE PLOTS 

IFCMAX~lNelEeOI 
l CALL MX"NVCXMAX,XMIN,YMlX,YHl ~,XPLOT,YPLCT,~PTCRV,NGRPLT,lXXt 

CALL CXOYV(l,X~l~,XMAX,OX,NLI NE ,ILAO~L,NX, 2Ce, llRRJ 
IF I I HR J '~, l, 9 

~ ~RJJEIG,32COC: . 
PETURN 

7 CALL CXDYVl2,YMIN,YHAX,OY,HLINt,JLABCL,NY, 20e,IERRI 
IFflERR)9,21,9 

21 CALL CHS1Zv12,ll 
CALL ~ETCIVfl2,l6t 
CALL GRI01Vl2,X~l~,XMAX,YHIN,YMAX,OX,OY,NLINE,MLINE,ILA6EL,JLA8EL, 

1 U,NYI 
I CU '1 C • I OUAOT 
IF• 10UAO.LEaOJ 

l CALL NOJEtUllOUAD,X~LOT,YPLOT,N~TCRV,NGRr(T,IXX,XMIN,YHIN, 
2 Jlf'U,YH.UI 

GC TOfl,2,3,41.ICU/iO 
1 IXNOTE a f'RCL +12 •(NY+ 21 

IYNOTE • 982 - ~P.CT 
GC TO 5 

2 IXNCT[ • 870 - ~~CR 
IYNOTE s 982 - ,RCT 
GC TO 5 

J IXhOTE • .,RCL +12 • t~Y + 21 
IYNOTE • ~RCB • CNG~PLl+ll•l8 + 18 
CiC JO 5 

4 IJl~CTE • 870 - H~CH 
IYNOTE • l'!PCU + (MiRPLr+ll•l8 • l8 

5 CCtil I NllE 
CALL (HSIZVl2,31 
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C•ll ~ITSTVfl!,2t,TA6llVl 
C•LL RITE2VCIX111L,IYTl1L,10~0-Mk,R,9O,l,'3O,l,TITLE,~lA)ft 

c•••• 1e~ 1cqo,1oq4 • 
C CALL AITC2VCIXTITL,IYTITL•26,lOSU•HRCk,9O,l,3O1 l l,TIILL1NlA$TI 
t•••• 18~ 1C~0,7C~4 
C.. ll!M S/ JtO 

t•LL NITE2VClXflTL,IYTITL•2t,lOSO•Kk,R,9O,l,3O,Jl,TITLl,NlA)II 
CU 1e,i SIHC 

t•LL A lT E2V 11 UL A8, I YJll Ail, 1023-MkCR ,90, 1, 18, l, XL A8H, NLAS fl 
t•LL AITE2VIIXYLA6,IYYlAJ , 102J-Mk,l,lS~,l,l8,l,YlABEl,hLA~TI 
till CHSIZ\112,ll 
UTSU., • 0 
kPT • 0 
DC 38 II • l, NCAPLT 
NPTSU~ ~ hPTS~H ♦ NPT 
hPT • NPTt~VCIII 
I HeOtE • I yr,..oJE - 18 .· 

C t•LL VChARV(qo,1.1ir,..uJE,IYNOTt,KSYM&lll,TABLIVl 
c,Ll VC~AP ,~c.l,IXhOTf,IYU~Jt,KSV~Cllt,1A6llVI 
tah • IX~CTE • 13 
cc 36 J • 1,12 
.,,_ • l>l~ ♦ l3 
IFCNCJESIJ, l I I ,l0, "81 GO 10 36 
UIO • IXf\ 
(FCNOTESCJ,111130,31,31 

C '30 CHL VCHAHVC90tl,I.KN,l 'lNOTE,• N01ESU,llt•l,U8L2Vt 
10 CALL \CHAR C90,l,IX,,IYNOTE,•NOT~~CJ,lll•l,JA8L2V' 

~c 10 36 
C 31 t•LL VCHaAVl90,l,IXN,IYNOTE, NOTESCJ,llt,TABLIYI 

31 c•LL VCHAN ,~o.1 ~1xN,IYN~TE,NOl~S&J,lll,TA LIVI 
36 CO~TIMJ~ 

IFIICtNTI 370,370,J~O 
160 CCNTlt-.tJE 

11111. • IXIO • 13 
cc 365 J • 13. 24 
u~ • flit. • 11 
IYh • &J/221 • 6 ♦ IYNOTE 

C t•LL VC~APVl90e 1, IXN, IY, NOltSfJ,111, TAOllV I 
c•u VCH.AM HO, l, IX"· IYN, ~.OTt;!)(J,lll, TA6Ll~ I 

365 CCNTI MJE 
no CCNfl t.UE 

IIX • 1xx• .. PT~U~ 
IIY • NPlSUM 
ta~lt. a NXV(JPLUTCIIX+lJI • 6 
DC 3 S I • l • ~PT 
llMPl • IIX+I 
IFCXPLClCIT MPll ,LT. XMIN ,OR. JlPLOTClntPlt ,GT •• ,~uu c;u '" n 
IXC ~ "XVIXPLCT(ITMPllt-6 
IFCIABS(IXC-t) i lNI - 301 3~,37,37 

37 (1µpz • IIV • I 
lf(YrLOTIITMP21 .LT. YHI~ .u~. YPLOTCl1HP2l .,,. YMAXI LU IU J5 
IX rr If, » IX C: 
no ., NYldVPLGT C ITIIPll 1-9 

C C•LL VCHAAVC90,lelXOelYO,KSV~Clll,TABLlVI 
Call VCHAA cc;c,1.rxo.avu, KSYlllllt,UULlVI 

35 CCU l~UE: 
38 CONT ltH.JE 

IF(fRCTl6Cc,,o,250 
4C CCNTl"UE 

NPfSUI' • 0 
NPl a 0 
DC 101 II• l,~Gk PLT l77 
NPTSU~ • t.PlSU~ • NPT 



t 
t 
C 
C 
C 

NPT • NPH'•Vf 11 t 
IIX • IXX•NPTSUM 
IIY • NPTSUH 
DC 100 I • 2,hPT 
11 • IIX+I 
IJO • NXVCXPLOT(ll-lll 
12•IIY+I 
IYO• NY~(YPLOT(l2-111 
IJf • NX~CXPLOTCJltl 
IYF • NYVIYPLOTCl211 
IFI IXU•lXF•IYC•tvFI S0,100,50 

50 CALL LINEVCIXC,IYO,IXF,IYFI 

lOC CONUNUE 
101 C()NTlhUE 

II ET URN 
15C CQNTINUf 

hFTSU., • 0 
hPT • 0 
DC 270 II • l, NGRPLT 
~PTSU~ • NPTSUM ♦ NPT 
~Pl • ~PTCAVCIII 
I IX • ux•NPTSlll4 
IIY • hPJSUM 
IIXl • IIX • l 
IIX2 • IIXl+NPT-l 
X5TAMT • XPLOTCIIXlt 
XSTOP • XPLOT(llX21 
C)INT • fRCT • IX~AX-XKINt 
IIY • IIY • l 
SCN-sl. 
IF(XSlOP-XSTARTl240,500,260 

500 W~ITEC~,320101 
240 SGN s -1, 
260 CALL INTPLTCXSTART,XSTOP,OXINT,~PLOTCllXll,YPLOllllYI, NPT,~GN, 

1 )STARJ,XSTOP,l,l,0.,0,,A,OADX,OA20~21 

270 CCNTI NUE 
600 l'E1UR~ 

HO 

FUhCTION NS2VINSlVI 
J50024 

IVAN CLI~ ENDEA~O, ENG INEERING SPcCIALIST 
CCHPUTINC Trot -;HL2V C.O DE NUHUEI(, NS 2V, FROM THE TABLlV C.ODf 

~u~eER, ~SlV, WhlCH WILL ALLO~ GRl[K LETTERS to BE PRINTEU I N THE 

SA.,E O OE P. AS ThE TA BL9V-TAdllV EQUIV ltNCE IN ~AITEV. 

CIMENSlOh hS2C261 
DATA NS2/0,l,l3,5,4,~8,2,6,a,7,9,l0,ll,12,14,15,48,l6,l7,18,19,20, 

l 23,21,22,171 
NS2V • 48 
NS2SUB a NSlV - lb - l•CNSlV/331 - 8 •lNSlV/501 

1FlhS2SUB ,ll. l .UR. NS2SU8 .Gl. 2b) RETURN 

NS2V a NS21NS2SUCI 
llETURh 
HD 

SUBROUTIN~ NOTEOUIIOUAO,XPLOT,YPLOT,NPTtRV,NGRPLT,IXX,XHlN,YMIN, 

l •"AX,Yf'AXI 

t 
C 
t 

J50026 
CC:,.PUTE IHI: MOq S, ' l RSE (JUACRArH FOR WRITING NOTES., 

IVAh Cll~ KEh8[ARO, ENCINE(RING SPECIALIST 
278 



CIME~SICh XPLCfClt,YPLOJC11,ICMJt4) 
1 JPlCRVCl) 

DC l I• 1,t\ 
I I ,u CI t • 0 

IC •IXfillh•XMAX)/2, 
YC •CYMIN♦ YHAX)/2, 

NPJSUII" • 0 
h • 0 
DC 88 II• 1,~GRPLT 
hPTSU~ • NPTSUM t N 
N • ~PJCRVCl 11 
IIX • IXX•~PTSUM 
I IV • NPTSUM 
DC CJl I •· 1, N 
IXST " JIX + I 
IYST • IIY • I 
IFCXPLOTCIXSTt - XO I 10,10,20 

C I~ C~IC~~NT 1 OR J 
10 CONTI l,UE 

lfCYPLOllJYSTI - YO 115,15,16 
C It\ CUACUNT 3 

1'J ICUC:U • ICUl3) • 1 
CO TO 91 

C IN Q~ACRANT 1 
16 ICUUJ • IOUCU + 1 

GC TC 91 
• C IN CUACRANT 2 OR 4 

2C IFIYPLOl(IYST)- YO 125,25,26 
C I~ CUAnRANT 4 

25 ICUl4J • ICUl4J ♦ 1 
CC TO 91 

C lh CUAORiNT 2 
26 ICUl,J • ICUl21+1 
91 CONll~UE 
811 C0N11 NUi-

lC~ . ._D e:: : . 

DC 100 Is 2,4 
IFll0Ulll ,LT, ICUllOUAD)) lOUlD • I 

lOC CONTlf,UE 
RETUII~ 
fhD 

SI.BRO!. TINE LABLV l/0/ ,/IX/, / I Y /,/NC.HAR/,/ l UT/, /NCHAX/ I 
C J5CC27 
C IVU cur,. ENBf.ARC, EtHiWEEAING Sf>l:CIALISl 

01r~~s1 0~ Eccwo121 , ecowcza 
EXTElrni\L UDllV 

C ISfil 7oqo 
C CtLL ON BCCVCO,BCC~O ,NOS) 
C S/36O 

CILL e~BC[VfC, BCCW, ND~ ) 
CALL SHFl2Vl eco~lll, 6COWl2t, 6COWOl11, eto~o,21, 161 
UN • 1)(-4 
HN • IY•6 
NT•l 
ICEC • 0 
JFCOtl,9,2 

l Clll \/CHAii f9O,NT,IXN-ll,1Yllitl2,TABL1YI 
2 I • 0 
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C 

C 
C 

C 
t 

IFO.CStl0,3,3 
)IT-ltl 

lfll • ICCC - NCHARI '-•'-•«' 
'- JFCICEC .u;. 11 CO TU 6 

lfll-t.DS-lt6,S,6 
5 t.CAA s 21 

I • I - l 
I CE C • l 
GC TO 1 

6 CALL ~OLL 11.eccwo,NCA~I 
l CALL vc~~R CQC,NT,IXh,IY~,I\CA~.,A~LlVI 

UN • Jxt.+12 
CC TC 3 

II liE Tl.RN 
9 CALL VCHAA C90,NT,IXl\,IYN,0,TA8L1VI 

~HURN 
h U"4 ff R LT l • 0 

lC CALL VCHAR 190,NT,IXN,IYN,21,TAbllVI 
ICCC • l - NOS 
IIIN • I XI\ • l 2 
NCSL a: -NC:S 
CC 12 J • 1,NCSL 
C Al L V C Ii All I 9 0 • ~ T ol X h el Y .~ , 0 , T A bl 1 V I 

12 lllN • IXt. • 12 
cc ro 3 
u.o 

SLBROUT 11\E HOLL l~,BCCJXf,NSI 
J50029 

IVAI\ CllhKEl\eEARO, £NGINEERING SPtCIALIST 
DlflHSH, ,, flCCJH1 lll,H Y. T1 6 l I 
OHA HXT/l .. Q.JHl,JHl,lttJ,lH4,lH5,lti6,lH7,lHR,\H9,lt, ,lH•,111 1 ,lH', 

l lH ,lH ,lt-+,lHA,ltH~,lt-Colt'C.111 ,lHFt1 1.;; ,1toi,llH,lt1 ,lHetlHl,iH, 
2 lH tlti ,H-,ltfJ,lHr- olHL,lhM,H, ,ltlLJ,lHPt1f1Q,lHR,ltl ,lH~,lH•tlH , 
3 It· ,H· ,11• ,lH/,HISolHT,lliU,HtV,lH.,_,l! tA,lHY,lttZ,lH 1ll1ttllH/ 

J"l!RC " lt.-11/lt + 1 
l(HAR • I\ - 4•11WOkC-11 
TEP'!> • TEXTllt81 
TErPl z~COTXTIIWCROI 
IFCICti/11~ eNE.O 

HALL SHf-TlVffCUTXT(l .ll!lOI.TEMPl, 8•1lCtiA R··4 1 
CALL SMFT2VITEMPl,TEtTl481,TE MP ,TtMP3,241 
t.~ • 48 
IFCTE~P.E0,TEXTl481 I RETURN 
OC 100 I ~ 1, b 
NS • 1-1 
IFCJE,..P,E C,Tl:Xlflll RHU~N 

100 C.CNT I I\UE 
~(t FOUI\C, USE BLANK 

~S -= ltO 
HTU~N 
HD 

SlllR( l i IN( HXMNV ( XMAX ,XM1N, YHAX, YHlN, XPLOT, YPLOT, NPTCRV, 
l t.GH PLT .IXX I 

IVAh Cll~~C I\C(t~O, [~GINEERl~G SPE CIALIST 
J50C~O 
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tlMENSION XPLCTlll,YPLUTllJ 
I ,NPTCRVCll 
Jl'U• lPLOICl 1 
XfJlt.•Xl'AX 
Y"U•YPLCJ Cl I 
Wl'Jh•YMU 

; ' IFIIXX .er. 01 GO 10 5 
NPT • t.PJCIIVlll 
CC 2 I• 1, NPT 
x,Ax•Al'AXlCXMAi,XPLOJCIII 

2 Xl'IN • Al'Jt.lCXMlN,XPLCf(llJ 
cc ro 6 

'S CONTINUE 
t.FTSU" • C 
t.PT • 0 
DO 4 II• l,"GAPLT 
t.PTS~I' • NPJSU~ + NPT 
t.FT • NPTCIIVIIII 
IIX • lXX•NPJSUM 
I IY • NPTSUM 
DC 3 I• 1, NPT 
IT"P • IIX • I 
l"AX• AMAXlCX,,AX,XPLOTIITHPtJ 

J Xl'lh • Al'lt.lCXMIN,XPLOTIIT~PJJ 
4 cc~ TINUE 
6 CChTlt.UE 

t.PTSUfl • 0 
NPT • 0 
DC 10 ll • 1,t.GRPLT 
NPTSUfl • ~PTSUH ♦ NPT 
NFT • NPTCRVlllJ 
IIX. txx•t.PTSUM 
I IY • hPTSUM 
DC 9 I • 1,t.PT 
llfCP • IIY • I 
Yl'AX • Al'AXJIYMAX,YPLOTCITMPI) 

9 v,11 • AHlhllYMIN,YPLCT(ITMP I 
IC CONllNUE 

IFIY~jX-YMINI 20,15,20 
15 Yl'AX • Yl'lh + ,Ol*AbSIVHINI 

IF(YMIN ,EC, 0,1 VMIN a •,01 
20 IFCXMAX-lMINI 30,25,lO 
25 X ► AJ • XMIN + ,Ol•ABi(XHINI 

IFCXl'lh ,EC, O,t XHIN • -,01 
30 IIETI.RN 

OD 

SI.BROUTINE ALFNUH(/KSY~/,/LABEL/,/$YN80L/,/T~XT/I 
C J~0031 . 
C IVAN CLJN~EhBEA«D, ENGl~EERING SPEClALIST 
C ElE~~ C« POC~, A~AOCYNA ~ICS ENGINELR 

Ol~Et.SICh Lh e( Lfll,TEXTflt 
DATA SY~U/4HS CUA/ 
CALL ~CLLCl,~YMD l,KSYMI 
IF(SY~eoL.E0.SYM8 I KSYM • 63 
J • 0 
I • O 

I I • I • 1 
J • J+l 

Z81 



) 

IFCI.GT.te.cw.J.GT.121 GU TO ll 
Oll 141.:lL 11,TEICT,NSlVI 
I F C I • E C • 1 8 I GCJ f U 11 

C ASltRISK IS CLUE, US[O ONL• UNCE, FUR GRttK LtlTERS FPO~ TAoL9V. 
C c~•~GlC TO TABL,v SY NSlV 

IFC~SlV.NE."'tlGO TO q 
CALL ~Cll Cl ♦ l,TlXl,NS~lt 

IFC~SBL .le. 481 GO ro 11 
I • I • 1 
llBELIJt • - ~SlVCNStill - l 
r.c H iJ 

C APC~IRCPHE IS THE CLUE, US[O ONCt tACH TIMl NEEOEC, FOP ~PtLlAL 
C CtAPlCTERS FRC~ TAbllVe 

~ IFC~Slv.~c.121 GC TO 11 
CALL H(ll Cl•l,TEXT,NSHLt 
lftNSBL .E,. 481 GC TC 11 
I = It 2 
CALL t--CLi.. Cl .JEXT,LAIHUJI t 
LASELCJI • 10 • ~SBL • LABELCJI 
GC TO 8 

11 UUH CJI • NSlV 
GC TC 8 

13 cc~r,~uE 
IIETURt. 
EM> 

SLAROIJTINE ll~EX(/NGU/,/TIHEO/,/TlMll/,/Tl~ES/,/TIMEf/1 
C t400l? 
C IVAN CLllll<t , el: A~C, ENGJNEEiUNG SPECIALIST 
3?000 FCll .. 'AT(ll•O,. X43hELAPSUJ C0 ,11 PUTHiG TIME f-OR THIS SEGMl:t.T wA~ 2X 

l 111~12.'t , 9H HNUTES, II I 
l2CC1 HPt'~T(l l : 1/lOX4~1' , CTt.L C.O,tPUTING THI [ :0 UR T; ;,) PRCGRA., r.AS ,x 

l ll'fll.4 , 91- p,!JMl ffS, II I 
GC re 11,2,1,'tl, P., GO 
CALL LLCCl<l(Tl~fOI 
RF TURN 

2 CALL CLCCK2CTIME11 
ll~t a TIMEl - TIMEO 
hklTEl6,31COOI Tl~~ 
RETURN 

3 CALL ClOCK2CllHESI 
flfl UH~ 

4 OLL CLOCK2(Tl~EFI 
ll~E • TIMtf - TIME~ 
hRITEtb,32COll TIME 
IH TUR~ 
HC 

ZBZ 
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