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This form should be completed and submitted with the program package to P1D at the address shown shove. Standards and
instructions for submitting programs are in your User Group Reference Manual or the Contributed Program Submittal

Standards Manus! available from PID,

@ Program Order Number (10 be filled in by PID) . . . . « « « « « « . . 43.2.001

@ System Type (machine] . . . . « « « « « e 4 e e e e e e e lSJ/ 3.6 0-50 . ._l

@ Seaﬂ:hl(ey e e e e e e e e waw IM-I-D-A-SI/l_l316|01/4L/|A|D1A|P|T|A1TlIlonN-Il
{/ ©F./ CONV AIR MIDAS-ITI T |

[DI GITAL ANALOG SIMULATOR |

Lro/ ,08-360 ., . . . . .. .. .1
Name of Author (if different than submitter’s) . . . . . Basic program and documentation by
‘ G. H. Burgin, General Dynamics, Convair Div.
05-360 modification by W. E. LOPE-_
@ Submitter’s Neme (direct technical inquiriesto} . . . ._HW. E, Loper
Submitter'sAddress - . . . . . . . . Mr. W. E. Loper

Naval Ocean Systems Center
Computer Architecture Branch

N ‘ ' . Code 8315

San Diego, CA 92152

MIDAS - An adaptation of the Convair pre-compiling MIDAS-III

._ @ Title of Program .

‘ ‘digital analog simulation system to 0S8-360 with CALCOMP plotting.
Submitter’s User Group Affiliation Code and InstallationCode . . . . . . . . ., . . .. IEJ NOL
@ Submitter’s Own Program Identification and Suffix foptional) . . . . . . . . . . e e . . I_._.._..__l LJ
PrimarySubjectCode.........................._.... lii'il
@ Secondary SubjectCodes . . . . . . . . . . . I—O—-i-'-e—] I_I_L,.‘O_’ E.G_..‘O_j Ll_.l.-.(_)_j
(2  Operating or Monitor System Required lo.s,. -.360, , ., .| |
@ New or Revision Code (if revision, show prior Program Order Number initem 1). . . . . . . . . .. . Llﬂ
YechompletedLe_..g.l
@DateofSubm'mal...-.-....;I.................LL.L._EL_G_.l]
Documentation [number of original pages submitted) - . . - . . . . . . . . . . . e e e e l—n—la-(ln—s—'
@ Abstract (shauld caontain sufficient information for a reader to determine the value of the program). Listed on

the reverse side of this form are subjects which may serve as a guide for a descriptive abstract.
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CONTRIBUTED PROGRAM LIBRARY SUBMITTAL FORM

Subiject Guide

a, Purpose

b. Programming Language used

c. Version and modification level or release number of IBM Programming System used, or program order number
for non-1BM authored program used

. Field of application

. Type of routine (main program, subroutine, etc.)

Specific description of machine requirements

. Engineering Changes [EC) level of equipment {if pertinent)

L - T I T - N

ABSTRACT :
This MIDAS program and report are adaptatiomsof a program (MIDAS-III) and

report (GDC-DDE66-022) by G. H. Burgin of General Dynamics, Convair Division, San

Diego, California. The Convair version was a continuation of developments in

simulation of analog computer oriented descriptionsof systems of differential

equations beginning with MIDAS originally produced by Wright-Patterson Air Force

Base and MIDAS-II by North American Aviation. The Convair version was a contribution

to the 7094 literature in that it was a pre-compiler in contrast to the previous

interpreters which were an order of magnitude slower in execution.

This program and its supporting documentation modify only that which is

necessary to accommodate specific differences in computers, operating systems, and

peripheral equipment differences between NWCCL and Convair.

{Please attach additional pages if necessary) . . . . . . . . . e Total pages attached None

Permission to Publish
“I hereby give anyone permission to reprint, reproduce, and distribu ticms program to anyone else.”

"-&-‘H,...
Signature of Submitter snd Date WARREN E, 1O 28 Nov 1967
Signature of Installation Addressee | \1’\_' LIS VI L. &"FJ 3 3\3;.« . (O‘Kf
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A FORTRAN program will k2 gencrated in the precompiler phase that has

VARY

CoN4

AIN(1)
AIN(2)

" FBBI{AIN)

VAR12 =

where

S1

VARS

-IDEL=1
Y=Y1

X<0

e

IDEL=1
Y=Y1
%s0

H

The insertion of the coding for FORTRAN Black Boxes is illustrated

Figure 5-1. Idealized Hysteresis Loop Using FBBj

CON4
. e coding for example FBBj I8 sion in Figure 5-2. The loop is initialized at zero

and wiu work for stacked cases through the use of IFIN which is generated in afl

DERIV decks,
in Figure 7-4,

6-0

5-8

s



2-9

voyneadomt we jo Bupnnfag ay) g hzmu:om..m. 8aM220 Suymtas jey) azys dais ews & yons
asey L[EnIuess pue az(s dais ayy sonpsa L1®eopeme)ne s wealord ayy SUoTIIpUD

8S52Uy) I9pUl °SOLIY uopEduNI) 83rel € asnea I3 3a2ALI9p Y3 Ut £)tnuruoosyp SIYL

*swaqoad

Aueur up aduarInaog Jo 2d4] uowwos ¥ 9ynb ‘saoteaBagur sy Au1pagy swaay ERILFAREY)
ay) uy sBueyo dsys v aard Bupyonas jo JUEISUL 30} je Suoppuco ayy PuE 'siojualauy
#3 Jo oa o3 synduy ayy e Pasn axe sfeia1 Jndine "1asqgoad sy vy *ADTG ;e ~fry

0d Y 'wagoxd ajdures PIIY} Y3 Iap[suos ‘uorrenyIs ¥ Yons Jo sidwexo ue sy

‘SRate Aweq-Rueq pue ‘sdeias jndino ‘sferaa ynduy se yong

Sjeatwa)e Juigd) Lus Bupagoaur swmaggoad SY{HN 250Uy ut ajqnoay o PEaT ued 31 3nq $s00
-oad 212andoe pue ‘uIAe ‘1ser v £qrensn sy s1yp ‘PINSTIES ST VOlIa1IL5 Joqas ay}
un 3218 dejs s3] safey oy SUUOD [TIM )7 *snyl *olez Jo R wnwuw B spy

N 'ios ok g1 tao fagrs doys uo HWIT I8.80] QU Sy aujnox uo|eLSaur ayy *Apwroy
-FIYANIINI mArINm 371s 931 o LOCIT H3MOT

"Paytcads are 5 H1

WP uwayn pameigo SIN53I [ea]Iswnu ut saouazazp jysis fue ureidya 03 sourApE uy
pauonusw ¥y 31 jng ‘19339 1ap1o puvoss v ST ST 'AI[RULION *IN200D UED e HOTIAID
19042 243 10 siTwy] ayy wyite Funre; 1ie -~ $1INsa1 1o uoTiREIEA Jo Junowe W¥II0 B jey)y
.u..o.ﬂwhmﬁ..mﬁms._mocoo SEN “spaadcad uopinjos @3 ‘parjsiIes s UoLIg) (> Io11a LT

n "¥/UL 51 9218 dajs j0 SnleA [e11] 35117 ayy 23NBIAQ SANID0 SIYL "HL "feArxauy jno

=PEX 943 10 uoTpoaras S, Iawmwreroad ay; Aiq paulurzalap st az1s dais uo w1 taddn ayg

(TVA¥MILINI Iy fucIyero) AZI8 d3LS KO LOCET HIddn

"slueuwraanbar swry Tardwos sy Surz

“Hie fgazay; 'synsea L1010v383ms sa018 ey LXNINIIY Jo anfes 150807 ay3 a5 *5

"paarabaa s3 ININDI jo anpea
1201 1ns v ‘Apweogiufys ASHIP SINSa3 oYY 1T *jusixa 2iqeaadde {ue o) supnoa
R %03y ayy perrgryur 33)04D 1aqyiou *yInous i 22438 93059 a3 J7 onea

Snotasad syl gyuay ouo 18 Una Jayjoue Buryews 4g LNINDH Jo uonoapes ay ¥ g

mfﬁﬂz

-9
"{ews {J3upuodsatics aq usy; s LNINTIN
P00 s ot PEE ML (RS B otes 3.,... w2y Louonbesy y3y & aous wagoad ayg

s1snfpe {fiealvwoine y L vo 61103198 ayy

7ot 2 nanDAY 9% 3RS 01 INEN

uied "L 00 = IXINDOC £33 *paainbal $) ININDX JO 8N[EA 0102-U0U ¥ uaypyy *g
*petradaur.ag o aaB ey
DR3P UL SPRUTYS ois SSNED M waposd a0 uy sjumuald FuzynLes ay

M2 ST SSI[UN UNX TELI} 15 4] AY3 20) ¢ = ININDV SNfEA u)-IEng ey asn g

"pa.ne][0] 59 PINous el saurTepmd ureyias
#3E 21343 "INLNIY 0 UG1I03[95 941 J0] S3[Na o15100ds safd 03 21qissod 108 $7 3} ATIUM
(ININIM) TVAYILINI EDE.HZE, 40 NOILDATIS

2IqEIaRA uoiieaBajuT 5_ Y3 JO JaTyRAL AT, - ﬂm

'

L

L}

a[qries uonedann Ewﬁcwnmv ey

uo(jrnba [Eljus1agip gyt BUl Ul JOIUE UONIRIUNI} [BI0] paIEL])SS

*1 Aue J0] @duvI2]0} UIBLIBD B ugy} 193esa8 sy

T+ “n N nm_ ¥ _nh_

OAN'. LB L=t .

ol
J3aauaya

F391pax 51 9215 dejs syl ‘pasn §7 B2 loiis SATIE[34 PUB BIN[OSE JO JATYNJW V
YIHILMED HOHHA

‘v

JIUDLIY UF PIQIIISIP §] YOIYM 'EALIQ OU[INOIGNS SY2 JO UO[SIaA pstlipowt S1ySye & af

i oers ds Juelsuos ¢ iym uonyde e sorn OB SVUIN E JvuaXafay Ul paqrisgap
ST y2Iym ‘aunnez uoneiajuy uosI3-eyny -a3uny o7gs dags a[qeliea € BOSN SYVOIN

SYAIN NI WELSAS NOILVHOZLNI
9 NOLLOTS

Svarm

W o

&l




£

-9

. " o981 Bupao(ro] ay) uy
pezjaEmiming axe suolido uofjeadaqu) Juazajip oyl *suondQ uonEiIauy Jo faemimng

- *uoljdo oy

Jupkpoads daquing oY) pue NOLLAQ PIoA Bl UsaMIaq YUTR B SATI[ J0U O yZnoays
1 suun(ed uf PNPLLEP pIoa 2yl Jupsey meaSoxd 951n08 SVOII SYt UT jUSWA)E)s B
apn{auy 0] £XBSS209U §1 )1 'palrsep Sy va)ido JuAIAJIIp € n *(g vo1ydo) uvopdo prepuels

@Yy es0y2 ga weldoad syy ‘wrexload 20an08 SYQNYC oY) ur parIIsads s uondo ou n

rmerdord sy) £q pesn ozis dals uoneadejur [ENgIE By Ino puit 0} fewm Luo oty

oste §1 )] ‘ez)s deojs [[ews ' sambaz walqead ayp up §1012139U] Y34 0} 2npo B saafd
SPQ ‘83s8) Luew u] "no purad are sadusyo azis days jey) w1 suondo 93y} 517} au3

wedy Japyp Layy ‘g pue '1 'g suopdo se L9BMode swes ay3 2afd g pur " g suondp

“eje1nodeul aynb aq fzwn sda)s uolye13aqup fuviy e
WOPN{O9 Sy “syrBIp w1yl 01 A[uo 991100 §] dais aSuls BUO Jo INE3I Y} JBY} ST UK

WOMa "o 0T X §°0 - 543 s SEY 3L "S2SBO [2j0ads W) Aquo pasn ag prroys g uondo

*sawly Bupuuna 35e3u0] ayy ‘axcjeasy) ‘Saanbax
Pue siqeueiqe Loeanaor 1saylry ey jneqz 3413 11 ._TE X £°0 = 843 Jo anea € Suispy
TSURI 18430 yiln uespaeduos 103 pasn eq plue. Juyj SUNE DIEPUE)S .0} Pasn aq plnoM

1 vondg soueysuy Jog *PaIsap 81 A9vannoe yS1y flowralixe B 813yw pasn 1 [ wondg

. *sde1s veneadoqu] fuzix taye Lovanaos sy}
21BN USA3 O] poylem I[qRI[aS vE.m £ze0 ou sy 21041 “£oRINIVR [{EI2AC 21} S25BIID0P
'35I000 30 *T0a4d pHETAIMOIB a3 ‘dxys uopesdsiur s18urs © 10] £944ndow jo sa1nly
dayy Semrvoadde seard sy *g-0T X §°0 =S4 ¥esn ‘udpido piepuris oy ..n. uojido

. BYaI

‘Sd3 0] anfea juaia)Ip B S9SN uojido :o_uﬁu.ﬁ:_ yoga

te 50 a]+ %
1?9

Sd3 >

:Afeten

‘UDTIANID-I00I3 BWET 3y) asn suolde osay) UENOIY ‘BIUETTEAE 3B azys doys a[qujasa

0] suopdo uotjeaBajul JUR AP 2ISTq 03IYL ' EUOTD voljeaZ sl Juazajjiq oL,

ceme = LMerie s X fenns = MOUYE TALLVIZY
= 4OUUd "dOHVI OOL §¥M -+ NOILVIDS NI HOHWd
ININNE MOTIE JZIS d4.1S FHL IO0058 OL JATYNL NVUOOHd

‘peplacad $1 wrroy Suruoijoy oy yia jnojuiad
T puE ‘SIN000 $IY) 21dYa pue USa Smoln JaunmexrSord ayy jey; juejrodmy 9791 *jufod
JE[Ad1aed 121) I8 UDTIBITID 10143 2y] LJSTIES J0U UBd wridoad 3Y) 1BY] SUBSUI [eATSMF

WUl ay) sofaq 9219 dais oy 2anpad 0} sa)a) sUjIN0T UoHeSajuy ay] 38y joE] Wy,

“ue 5303 97 uayy 37 19 nok se AMO01 S Tearaqul ay) sino ) “jutod sjuy

18 .dn Buey, 03 s5300.ad uotjeaSaru] 3y} asned JaSuol ou {jw Jojesdajup we jo 1nduy oyy
1 Qruuossip asia-doeis & Burtajunoouy ‘(s)pres EIEP B Uo anfea pagrsap ey Supard
PUE PIED NPO B UO ([eAdsIN] WALINN J07) ININIE SiUeisuo0 ey jo suo Sumumen £q
nw;w_ﬁs.ouon S 514l *0F 01 paoTre jou sf supnox woneaajuy ) Yojym #01oq [BAISJUE
WRuun awos Jurdyroads Aq A)MOTIP S1Y) BWO0I940 UED Xowurerioxd SYamy o4l
"pajurad aq pmoa opjsouSerr 2 pus asyndwoea 93 U pajusseaxdes Jagqumnu j3a]Rme

34} MO[3q paInpal Sea SZ[S doys B [IUN [RAISIUE o1 Burarey dosy poa weaSoad

a1 jey) aq)ssod s 3 ‘osTy *paInbal uelJejfia 10110 oY) AJ511e8 0] paanbos oq A
az]s da1s [[ewy L[pWwarive we 'a19y PaqrIasap sv yons ‘Lnujjucosip espadag e o4

‘sangea 19ed Jo asn ayewm u.on §20p ) dSMEoeq SPOYIIM I03091700- 20}07pasd

1940 a3epreapn 72223 ¥ suy poyjew enL-oBuny dajs.suo . “s1yy oy seseo.uy ‘dow

SYaIn




=L
W “(ewey 9d s301d 7) swy
7

Snsa2a juawede(ds[p pue £100[an ‘pasirbex aion. 3101d Juslafp oM,
TUE = ZL 40 FIMIPUCI THIT SUL 075 = Y- 'hige ~ - ‘g < dotg T =1y 'z as=p
“od suvid esuyd © PUE 2wy} sneaas juowased

-1 puE Q1150104 ‘Lo BIE ]ISy ‘pRsenbar aron s101d Juaangp irog

02 = &1 30} DIVGEUOD LA UL '0°§= = 3~ ‘€~ = G- '*¢ - doig ' 0l = 3y ‘T a3en

(*'Z-¢ pue 1=-f saanijg u.w..mv

"UCTIRIISUIT 20F UMOYR 3IF S3EED JUBIIFITP 93XYI Y3ITA URY E A0F EBJEp 1eITiauny

'Y x7puaddy uy sweyqoad 21du®s 2yl Uy wmoys axe salduexs weifoxd 1ayjang

*UMOYS BI¥ SPIFD JuSWUOD ?Y3 BuTpod 30 spoyjam Auew 3o om3l fueifoad Y3 jo Fujuunz
243 03 [PIiuaese Jouw 2iIv puw §P1E3 Juawmuoa aie {*53s fsuor1TpUos TBTITUT “sIueqsuon)
T uwmnlos 1t Buyiiess seweu YIEA 8pIBD ayy -4 sseyd ‘aswyd uoTinaaxa weadoad

243 U pasn ST (P37} 4'07d9 ¥ uy) BIEp TB2133unu 3yl loy (z-7) iwuxel 2yl jo jawd
T023s ayl  °1 9seyd ‘aseyd 1sqyduosaid 243 1oy pasn sy pue weioxd gyary 3Yy3 st {1~4)

kazey ay3 yo 323d 3say7 ayy TT-L puE 1-/ s21n313 Ul wmoys s JPUIOF [Preusd ayy
IdIHS INITOD 40 IViia0d TVaaNgo

‘Eu010) 'A103E10qBT SOUBLPID {eARN 3¥ dm jas se iag 191d dRODTYD 243 pue

09€ WHI 3Y3 uo weadoad Yyl wﬁwn::..u 01 Lr1dde suayq u.:.ruumcu Butiezada Buimor1o} Byl

“3F yITe vw.a.qun_-,—n UOTIMULGINT [ox3u0d Joid PUE BJ8D [BOTIsunu ay3 Fuisn wezdoxd aql
S3INIIND pue sprRA] uayy ‘aseyd reuyg ay3 :w. aseyd *(anpow peor) weifoxd a8enfuey
BUTYIEH d[q23Indaxns ue aznpoad Q1 S2UTINOIQNE AARIQIT SYATK Y3Ta z aseyd £q andino

UTINOIGNS Y SIUTQWO> YoTyM IFPY WTL ¥ ¥ ¢ aswyq ¢ aseqd &q pasn s7 yarym
s8enluny QUYIPE 9JUT “1a7Tdmon O-AT MVEDI0A 243 Bupsn *surinciqns STY) sa1Tdwes

T 98743 “(spawd pogound 10) ASTP uo 37 Byndino PUR FULINOIQNS IDINOS RYHIWOL
9 oug .ﬁ_uuou.«._ SVOIH #43 sa3misusiy ‘oseyd Joyrduoseid ELFR um!ﬁ. ‘taqoxd e

07 ucyinjos ¥ 30% o3 parpnbax aiw g9seyd sjaavdee fwezBoad eseud noj ® s gvaTi

SNOLIOMALSNE. ONILV¥3d0

L NOIZOAS

S-9
‘B/UL = 9715 dajs juesuod e |99} - 9
‘pojurad aae sauryos senv Jarg nlcn x50 |4
"paunad aie salduryd azis dojg __.uaﬁ xXg'p ¥
"pawurzd sue safueyo a21s dayg noaﬁ xg'p € -
“paurad jou saBueqs szyps dayg - 0T X8%0 ) H
‘parad jou safueyd oxis daig .....3 X¢'0 T
* pa ey 1d F: saduvy> aigs daig g0l X80 AH«EEE.@
SNMVIUA ¥ . ZNIVA Sd3 NOILO

"PR1102ds 95RO SSOUN ¢ = ININDN

13ZIQ ao.«m wnu gy

"§/HL 19218 dNg wnw e

.ﬂv\mh o1 [enba 81 azfs dajs o uay) ‘pogn
~T o uondo Ji weisucd Xo) paisnipr ,hﬁnuzaﬁﬂni

uonde pacpueis o) ¥ f
: £ £
g-01 % $°0 = SdT 543 » _+_.~=_+_ _
S .
(poujowu dogs ouo 4 19pag Ylamoy)
Uog 101y -1133ny - ofluny}

raziy-dang’

WOTIN I oI

‘PO sonvelowg

uorTerSU] SVAN JO Aanwwng *1-g ajqel,




E-d
» 8swyd aof Julpo] SVALY ‘g-L ML

e T T CT T T I T M T T I I T T T Y T T T T e T Ty e e

pmee e T RTINS T T e T T T T Gy T T T T r T

‘qusiwedieed ayy pue ana

e

By '5370jn0 04 33Ty SUBWALR EAIZO} [V *SININATI TYDIDOT O 1Ad1NO  *2 SRARARRORRRN

] »zuzuu:mn_a
*synduy euy Burqraosap petj ayl uf BUEIq : ALTSETIN

- a...]11;.1].........:_..44,11:......?:to_ono—awoﬂog.mumdu
. 41 T T T Ty YT T T T T T T T T T T R T TTT TT YT T T v LB B B g
poppRquR KOTT® S20p 3T CPIED wizaford B uo £juawWwed 20] MOJIE 30U S3IOP . P Rt i 1+ b

14m<lqﬂql. TR T T Y T ..ﬂ.44-.-..-.°.—.i

3] ‘PAED JUAWILIOD B | AWIN[OD U] I210BJEQS 7 YIa pleo SUR $13pIsuod wa. d R Ui (TR aana s ann st S ARG "¢ & G FY V- AR h_
-o1d s2anos Y3 '[NQILIO pred syy jo uopdaawa oy ylrgy 'SINTKINOD T u.z.u“ﬁm_,:,_ﬁw.mmqwﬁ AR AR w.ﬂu]a.i.ju.u;”w RORARAN :
- noteq LLOACERERCUAMESIRAMMRARMIAMERARRRRAARNRAAR: || MRARMND § Lo
T FO¥ 0% 01 080102010 LOYor
POUL}Op 8I% SV JO SUOISIaA J3}[TED PUB SWIIK STP 1921990 S20UIAP juejledu] RSN BARAASAARARAAA .o, SAAREASMARLARARRARMRRASS MW”
&€ sveo 15d s10ld wasepia T PR T “FETFLETITETT
1311 awneay gad slutod
& papord mﬂ uTd T] SA[qUiIvA . 1 2ewyd Jof Jupod SYQIN "T-4 sandrg
05z . sprEIsUeD T = = SR ql.JJ..“

i

B A S e e e o S S S S S LI o m 2 i i B i o S LA B B e e

SRR T,f.ozw,.. .
. }..LJ11111111J4+. — T IVES T e
ot . sjuaward Lzreq A A B I M~ AN Ml v UM 1" £ 7 SIS 1Y

ool ] salqeIEA IndING e hzm_.z.uhﬁ_..n 1914

T T T T T T T T T T T T AP e B e

ASTa T VIA 00V JWlL | WOH

00T (sjuamazour) suy Le(eq

¥ . Iojeteusd uonpuny Jod sjujod .4<M1..1.“41]= T T T T T T T T Y AN
: ) AR RAAREARAARRRAN 1 Wil ¥ G, e ]
o SI0jeIausD UoHoUNg T T T T T T T T T e ...:,.:ﬂlﬂulu

ﬁw_ecsqs

L T B .l_.. frghol_
. _ e . o IS TT WId
0ot thawh.wmuE— J}qj.l.lﬂ..a_...._,....“__._...,...:.‘.414.._.u2~u.zuh..<.km__.—.W—_ l.-.u!

g v e ._..d..

002t {saumu Ispeay + FIUBISUOD 4+ SJUBWA[a [FUoTIEIad0) Soquuds

:._:.-.1.1.-.v..--.-nu

) ) i , cHOILd
09001 . muﬁwﬁmﬁmﬂucouﬂuhm& . T T T T T T T T, I..Nﬂ_....._.N;.J.:

. T TR T b

"ON WNIXVIN WALl .. H“.‘M‘H..,W““r.f.“..._..‘......‘....1]11441111.11 «.L.—.—...J...N..—...”. b
- . . T T Y .ﬁ.,-.qa LI | .a.-u“lu_‘.‘ T T 1T ,._ LI BN B B ]—.“mhlh‘“ T .——_-, ¥ s
SUOROLIIZIY M B0IN0g SVAOA *1-L 2[qBL e e DN R .. NS .. g P
. e . e W 1S it

. S ——“L — -
*T~4 FQRL Ut papniod] saw weadoad 20.m0s SYQHRN SYi JO 3715 SY3 U] SUOIIRLIISIH . - e :.m._f.._.u,_m_«..mmn.w“
SNOLSHZA WTHIO WOUd SZONZHHIIIQ ORY SVAIR SIHL NI SNOTIOTULSHEY : R T SR, SRLLIaRII IVILING

,E. - m.....&:.m W 3D

— T T T T T T T T T T T T T —r T

I e o e e e A B

g TINYLSHAD r
‘g 998D 30 mv@h_ﬂ.gk aloM U«O—& oN . ,- ENAN R B e S e B et it fenies S0 BN B (AL B L B B BN B B : FRINA "
- Stk T e o T e M ¥ -
- BRI G oy P i O [} ..1_. Jugrie o]0 —._ -TP.

SO sanvantiad -

‘08 = gl 10) WOHIPUOD OHIFWI 3L ST~ = M- ‘§'Z-=g- 'C=do)g ‘0L =W  "C9EED _ o P




S-L
.<. xTpuaddy ug F.»n:..a
suayqoid 3%.:. P43 UT pIIeDTpUT Lav sauyy 2utierado azinduoa 118 “awly Bujuuni
1#n308 241 131paxd 03 pasfaap usag sey quny3 3o a1n1 ou ySnoyiry rsioysey Buyutm
-4333p Y] 2 UOTIBITID 210147 UOEIEDUNI] pue azys dais wowjurw ‘aseyd wopynooxs

243 Bulang -uwafoxd syl jo 8zys ayz o UOIDUDY ¥ e om}3 BUTUUNY  CWWIL ONENNGY

“2uTy uoyrielidwod
Bujaws snyy *suna Juanbasqne zo3 P23INItasqne 3q Lew aynpow PPOT SIQPINDIX3 BuUTYew

2387 idoadde ay3 ‘pedoranap K1ings mwuusm, uzaq sey werfoad ® usym gy INANDISUNS

*p-f 2INBI4 uy

UAGYE 88 PIITSCUT aq Isnm IswwexFoid Y1 £q payoundLay puw ?_m.ou u23q FAPY UITym
UTIRQIQNE 343 107 SPAED NVHINOL Y3 ‘weidord 22aN0s SYQIW 243 UT pasn s7 (xog FELEL
NVEINOA ay3) (ges juaways uoyjelnduco reysads F1I  *3dey aq fow NVHI404 @y3 puw
U3priIsno aq Lewm sy1 Ing ‘pajafap U243 5F 3T A11avnipiy  *asyjdumoo NVYI30d 2393 o3

31¥dmoo21d SYQIR ayd woxj passed s aoznos NVHL¥04 SYAIM 3yl -ID¥N0S NVYINOL SVAIM

‘sun: apdy3fnm yo una yses aog Su11307d WBIIIITP SAR[F STYL - (quriq 30U

pIe3 (013udd jo1d 3II) spaes 31173 4q pamciior aq PU® paE)> To1juos 3o(d 7 yiwm pua
ISE fo5p BIBP YoWa "passasead Buleq a1 sunx s1dIaTnm uaym *papasu axe spaes
S1373 ouU 2883 YoTya ul ‘paes RueIq B 25n "parrnbaz aae 8301d ou 31  *paarnbaz

23% 2307d jouw 10 Jayjeym peaynbar sy PIB2 [013ued 307d YL  @EVD TOLINOD I0Td

‘paAes agq pinoys adaz
U3 WU paIROTPUT Usaq FRY 37 seojunasn-sx d03 P3SPATIT 5q [77A IT ‘unz sy adey
393 153FV  ‘opem 3q [{fm eyoyd pPuR azijoid BSU.EU 43 03 pa3nex 3q T{IM g9l ITun

©oI} VLI ‘auop 2q 03 T Bujizerd seIwarpur 1sanbaa ung I uBYM " ONTLIOTH

‘€= AnBTI uT umoye ST SVQIK X037 dn 3as wdap LA

. : : dn 135 AIAC SVAIR

"SYQIH BT Ino pajuyad jou 93w uﬂnuwu!a.

9% 13 sonima VRS pUY LRy KRn 941 70 0¥ Byl TVRINIH ONY YHIXVH 6
. L)

+

N ) .

i

"SuUeTsIBA 23]TXB3 PTP uey3l sdooy

pasols> pur sivawsls Buyssyu Jnoqe sofIsculsyp njaEn siow saafd pur xajsng

53395 YOI 3o uoﬁmuur AIVAUOY 3YT U PIZTFITIN 2uTIn0Z Fuylacs aYL' *INIINS

*SU0TSIA J2[[Xed FY) JO poylewr 101091200

-101a1paad sy} sadeidaz smne 1 eny-afuny YL "ENILOOY NOLLVHDALN

‘mexdoad gyaly oy Aq payzos [is 57 weadoad

g3z ayl, ‘wesdoid [erqoe At} uf 2xagqadue paoe[d aq fewt paes NOLLLO syl

PrE0 QNE
spI80 10T
SpIED (TYH
paes oM
wexdoxd Eajey
Spreo O]
9pred NOO

ipeaqnbax 91 weaload so1nos oty

17 Butdopio Bursoq[of A4 "SININALYLS VUDOHA IA2UNOS THI IO HITHO

*STISY} XIS UTBJUOD S SPIAE] 35l (T8

*adfy .._._u.mw JO pazd 1se| 3 Jo uonydaoxas E1RYY

"SAUVY U@ GNY OH DI *NOD

"PANIWANS 59 j90ar (sprwo sy pue

101u0d 0.d ‘= 1ojerausld UoROUNy ‘SUC[IpUDD [ENIY ‘SiUe3suod) Bep [ROjoINR

Jo @5 23a(dwod syl “unx yoes tog ‘pamole auo (srvysumaed JuIIaFITP

YITh wargqexd sues Yy yo suna Awuurumu sunz aTdyITnK  *SNNY TTJIITAN

.nonuzﬁ NANEmT 3 Jo uonidlIdsap ¥ a0 T souslajay aag rssed um.a Yy} uo

E&Eco jou Ee urez3oad ayp ‘papnjouy §1 €oof 2fEIqSSre We yons I aooﬁ apyug,

203e1833UT UE INOYITM pamoIr B sdacy pasols ou ‘adusnbasuca v sy

* pajziodaosu] uasq JaL Jou vy Topoung :u.dnﬁ AL CSNOLLINAZ L1oTidIN]

.o.ﬂnnmw.—dm ' 12Um “UOTBINA UBDT ISV yixoN Iy3 wﬂd.—u SIURISIJIP ay) 30N

0% = ITTVI

0"1+ = JINUL

e

'8

‘s

‘¥




saXeH AIPIH NVHI¥Od J9 uorlaesui

tyel SINWTL

MIDAS

LR T N T D 6 vz Frodv o A a0 WEOTEW 5 Mt UL g Il W e WO GE W GE O PEEZ &4 T LR el X OJI VUYL ML I MRl 4 M 12 ]i'
T - (’wﬁaaﬂ"ﬁl%ﬂ')“ 7 —1
‘":F*’”“"' _ S e, |l A -} gy — A .. . _.)‘.t_ . d;q____N lSAS.'Di?j,/:
; e N i . I P P 4
_ (s2X29 wobhyg -
B 0 LTI T EAEE L)
_ - 1 ] 1 quz
R ___«-9’("‘3 : | MYRITY
. T2 R B BCAT AT L YT
| i \‘;} T
e G;L i T 2‘9 )HJI"'H
NYYV- j"’ : | — ‘ wm,;}m
! o | s 39;’[ polLloNA]
. R ,Nouv SNi . Ty 9@ | L
e I ! ; | e llsﬂsuw;l:ﬂ
i ; b n ‘,- - i
e L _ . S S (zLﬂ(l S S B P
o e ! ' e Ibuvweae SVOII.LI) S TS ——
T o ; i P ae’ NSRS slmnuf/
K i T _ i . syetw 93Xy ‘ /l
; i l_ i,,A 3“““*"’““-%;20-\3 -\-J,vno-aae T'”'gor““?‘ﬂewqal‘ii
. } — = 1N3W3|VTS” Nwm-:u__. . ) ” Ir
WL T | “-,.J' R ] e T
ST SYOTW T
waoy Buipe] NYHIMGA
dn 2ag 7’1330 SYAIA "¢={ aand1g
S T o - 5 : 1 |- ! rﬂ,\'\‘d .3'\6.?.4.]'\\\\!\‘ :
_ Coob I IO I | Ned | -
- f J i 8T VIR IR qk”-—-—'-—'
. : i ! ! ‘, 1\}“&"’ «n(.c(j ‘ ]
i T YQ‘%Q) |.£'I.LI_L AL 1J T T
e e il :wJu > 1YY awrd (T - ﬂl@ Q“ —
T J! B h -I'Q“U ¥ Yy F“J‘{.L"‘Nh - q
T I R |TQ8\!3 Yadg B_IA ! VZL“(G’G_"{,“‘ B
B S A S B L. 11, & yava N> )7 i s
B - - ' TRl ,n'.s-l Y233/
B »
o m“*rliﬂ‘d U “*G‘N; ! 4
VY [ Lo 2 i
mw-) YGd 3¢ ¢
\ et L b $a¥ws 'b}gi' I .._._\__.___I_. Sy
i b M IR N\Nﬁa'u};a INW Ly : "——V’\?d"‘&?b“ ?
IAEEE 3 y
=" —suwa——srea—\—ﬁf""—"' T SQ#:;-" .
T xvr?m.mjj ‘ .
‘ - ""¢U’—N1‘.‘SAK' by IQIWT
________ e Y G AN | =
-aw'ﬁ'u'-:ramqfvﬂn.\ JH‘aTou‘- T\alﬁu ..prT““a:\foH_ _‘mé_ ‘wq'd‘ﬂ‘}/j'

u
i SO N LSN

uvd l

LT

QNIKINAY

SNQUT W woon]

wisg npa) NVILLHDL

7-7

~—”



-y

nditg 1a1ndwod A vaoqog

{5 LEroIY) ¢ 1~V saandid) sund joq 1oj sioid ayl, ('pomiowr worzzafontl waloNp €
asn yatym fwraBoly ucsasged wWBLIW A7l PAUEIgo STRSAT aY) AN SRS AT [udLLewW
-r g arpdwed o fupleatana o) cwagoerd st Jo (8 1-v ednfrg) fevud uciiniaxa

at (€ 1-v sangrg) osuyd 1opidwooard aug 1og ncime rertaed B aots sefid Suivo. of eyl

"1 UOTIORE UL PAPN[AUL ST S352Y 320 o) Jo uondlIosap ¥ 'SPIEd [oditod jord oug ur

oucIalip Ayl aoN ("ZUl-Y 2INBLI 203} 'unl udaqg namy mﬁ:bw.f.m.wmﬁ I0f 53582 Dalyy

weidely] Yoid wasls asdwe-Suradg-ssepW 1 1~V 2andig

-
wry
: |

¥ <

T xs a1 = = I < %+ a4 Y 18 -

] P

+ ¥a-

@
v

- iI% AI'O

*ta3[qoad 81y 20} weaBep Moo[q o 9t 11~y oandrg

'€ YORJeG Ui PISTNISP sum 1By} 2(dwexa o) §7 wANsds uu%:«_u-mn._unmnmmuﬁ al,
WILSAS HEIdWVA-DNTHAS-SSVI |1 WATHONd TTJINVS
SHNITIOUd ITIHVS HNOd

V XIGNIJJY

SVaIx

‘9961 APH §1 ‘UOTSIAT( ITRAuC) ‘soqusui] jersusd *7Z(-9910Q-009

310d9Y *HVYO0Nd NOYIVIMIS TVIIONM IVHANID ¥V ‘IXI SVIIW ‘arZang *H *9

9961 {ienuep ‘g *d ‘uopjermuig ,, ‘wonoung joyidur

Jo Burpuely oy} uf SYuswdooASg 19Y1a0g,, ‘WOSUES f *J PUR uosialod ‘d H

*pOGT Atenuep

‘dnoan sasf{euy [EORIDWNN J[EAUDD |, ‘s1onaIsqy uneadodd [Roncwangey,

9961 YIIUIN

291 T Muonwpuing |, CSVALN JO usISIaA to(idwio) v NI SV, ‘uIling K "D

6T ounp * OuJ UONCIAY UBILISWNY ION Jo ucsTaldg

501585 unTeWIofu pue oauds 'SVANN JO UOISTAA polaviug uy ‘upurgood CH "D

‘P0G T Lavnuaep ‘

‘I-P9-HOL-DIS “oN 3doday[ £anjuowndo (RoMYIB], {4V Uostoned -iydtim

aping Futiwra8oa.g Svaliv ..ﬁ_maqaw..n&s ‘I U3 wosung Cp oo pouaey L M

SHONIHALTY
8 NOLIOAS

syan




MIDAS

-4
fYE !
-
v .
> H
(%)
o o ;
[T] h
a - i
EY .
<
n .
| i
2 |
- N
o
&
7]
1
LAl a.
Ll [&]
< [+ e —
-2 v ol ] Wy
= - - -~ - -
-t DN A A DN e
[ %3 —— E VD e | o =
X — . w
= . Y
wt =T o . (M)
=0 g - Ll
owvw@ <
n:EZ : =
ACYD U memlmoyend e
VU Iy m W
oo o e . A=
- 1 : I L
& . o~ 5 ! —_—
2, o= -,
- | x L=,
W o a ; ouw' =
¢
i
E ; i
; ;
HENN
P H
i i

vieq wndul wasdy aodwrg-Fuadg-ssupy

TIMELACC,  VEL,.,,DI5SP,.

~ ~
— -
- -
—~ —
— -
- -
~ —
5] o
- -
- —
- -
[
=
W Z
= w
L e T I
o« - 0w :
[ = T R :
& Iwea W
o W [ B
Las . gl
= !
- L, L .
w4 =z '
Lo W |

Figure A-1.3. Mass-Spring-Damper System FPrecompiler Phase Printout

ey aand L]

A iy

MIDAS

L0 5 8 4 4 o P P R i T e e e e

LA B S B R e e e e e e e e .o} fobact—fogng—i—t L ettt gt ¥

L e e e L S e B B R e I T R R e R I T S At e o b LR R R A A R ittt
—rT Ty e e B e S e AR it I R e e e S I o o o o o O TR I IEE B T R T T A B |
— T T T T ¢ R e st 2 an i NI R R 2 bt e B RN B R B B S SR R I B ke e B AR T

r—y -y vy =

nyY n e~ an g

ALTOE3

LB e e A i S et A A e S T B s O S B B ¢

T Tl T T T e T

T T T

L S e o e e L

T TR T T T v

LN B S B I M B a6 S B SN S B S B e erty el J

A S e e e e A L

INAN 1TV TdS1a

T T T TOTT T e T

R e e e e e I I

e AT

PR PRI e S e e

T YT T T T

T ia
T T T Ty T T

T T T

AL13¢13A

L e e e B R e e e e e L

1T T TN T T

TITTITTTT 1 O a0y

| T Y T T T T Pty YTty 1

A FMEEEY)

T

SRR S o m m mn e mn m m il e e e e Bt e S et et SRER T BTN R
BEEI AT A S B N RN B NN I S B B R N B IS AL AR SN I A B i i e B

R b B B o RS |
Lt ol ok e e e B R

L B ot e T o ot IR}

98-

[ e e o e T S B}
LR R b e e o Bt B S A IRY S R

(I R o s s e B LS DU B R B

£*2-

STera

e e e A e e e o o B e R IE LR SRR e b T A I Tt oo o o e o SRR N SR SN B
r—r v - — ¥y e ey T R e Lt
Ty e o o T e e o R R o o e e b L AR S + L e I RIS SR AR LI R R e
T T v — T o e o o o e e L o B Rl s s et el et SLELR S etk i an taib atanie |
T T T T T T T T T Ty - e e L e e e e e e e e R L e e R R e R SRt e
—rr Ty R e e o o S e e e o e B R o e o e I R L R R R IR NI B o e e e
A e L B b e e o e e B e e e e e B him s e R R I o e et S R L R L I I R B I S e
T T T T T T T Y T T T T 4 T 1Y T 4TI T e a4 e 4 4 e e e
T T T T T T T T T T T T O T T TR T T T T T T T TR T T TR T T TR T T O P T ETT O T L P 1 r et 1 Ty
S L e i At
T T T T T T T T T T T T T T L YT TR I T T T T O I TTITE T 0 pITTEYTITTETT L TIT O 6y [ Rl .—.—.—vwde
-Euluju{ulu[»luiulu{-ﬂaiululwiulululnl-I—I«]-s ll:n]uEn[thI-llu% i,. ..[.- - ..1 l.-‘o-'Eul—n}.n‘ --.-}u:.'.iu "I"'“ "l"i" ni er mw .&-l. -IJI‘-FT Ic—l } [ . |l. '
et PPttt T ettt ey +
T - Amm s o g 11“3N33v71~d'€v?€—v—v-r.vy 1—111‘5.‘ |'..s|‘avvvll'vlt1'1|lr"""*1'"|'"l‘"l|"'
d v~ T T AT T T T T T T I IR T ey x x e p L e

TN

vo VoT01UZ 020

ARG AL S A
I+
AL IR LU ri“v—ﬁjudlv‘
. o ]
"ININIDY VA
A 3Nﬂr,.ﬂﬂﬂq.w
T 3”{] l YO rTTTYIT T
o '3'H'I'.l.' v '_'T P
1 Ly
cowvm oc o‘s'o 2010100l
e AN R DA

)

‘-G'F
—

LG ]

—

ISV

b 36VD

A-3

A-2



CONSTANTS CUI} ARE .,
2, 10C00008 02 0.3C00CQ0E U1 -0.25COGQ0F 01  -~0.8%999%98 01 0. v.0

THE NON-ZERD TNITIAL VALUES ARE..

0. 2000000 OF C.E o.¢ .0 0.0 0.0

MEC=NUFPEN OF DIFFERENTRAL EQUATIONS= 2

v

(pIuc)d]} ‘inejulid aseyq uoyinoaxy m_a;s‘{s Yeduweg-fayadg-sseR *HU1-¥ aanBy4

TMITIAL CONDITIONS FOR INTEGNATION YARIASLES
Yo« 0.0 Y 0 _2) = D.20080F 02

CCMPUTED INITIAL COMDITEONS FORM FIRST DENIVATIVES
¥'i 1¥ « -p.1720¢ 02 LA 1 LR 1Y

b
& TIME. ‘Bao 4CC. =1.T200€ CI VEL. 6.0 o1sP.  Z.00GOE DI
-]
El
. ¥I®E  1.CO0DE-Ot ACL. =1.8T03F GI VEL. -1.8542€ 00 0ise.  1,991% o1
o
W
> TI¥E  2.00006-01 ACC.  -h.e0TBE €1 VYEL. ~3.3382F 00 DISP.  1.9483F 01
§ TINE  3,00008-01 ACL. <1.5328E 4 VEL. -4.907E & B1SP.  1.9Z%06 )
m . '
'@ YIRE T 4.c000E-D1 ALC. =), 4489E Q1 YEL. -&.39BLE 0O DISP, L.8s8ef O]
_(60 . —— f—— e :
a T MM $.00008-01 ACE.  ~1.3308E 1 VEL. <T.19T17E OO DISP. L.7973F o1
d  FIMe  8.00008-01 ACE,  ~1.24%8E OI VEL. =9.0%3E 00 OlsP.  1.7L28E O1
'.lé TIME  F.0000€=0} ACC. =41 B24€ 0L VEL. —lh.028aF Q1 OISP.  1.8150% 01
oy ) .
% %% TIFE  8.0000E-0L ML, ~L.012e8 01 WEL. ~—1.13%%¢ O} PISP.  L.3074E 01
] P - - . . R e —— e
. g TIME 9. 00006—0% ACG. 8. B4E0E QO VEL. ~1.730%F 01 ISP, A, MEWOE D1
B Tk 1.0000E 00 AC, ~T7.547E TD VEL. -1.MME &) DISF. 1.3617E 01
=
=3 - - . . L -
o TIFE  1.1000E 00 ACC. =8.2351% 00 VEL. <L 3RR2€ QI DISP. 1.i288F &1
-3
B ot 120006 00 ML, ~4.0026F 00 VEL, <i.43784 O} pise.
§ N . [ -
w TIRE 1.M00€ 00 ACC. ~3.3720E OO VEL. ~).e788& DU Dlse.
H
Lond .
?' Timg L.4000€ 00 AEC. =2, 485LE GO VEL. ~L1.3042E 01 DISP. 6. 9019 0O
ST otIimE L.5000E DO MC. =8.2337E-GL YEL. ~1.3231E 91 DISP.  5.M51F 0O
o~
£ vime  t.soook o0 ACC. 4o 224E-OL VEL. ~—h.52eM¢ OF OrSP.  3.0801iE OO
8
a T, .
~ TiM k. T000E GO AL, 1.2 fo VEL. —1.3134E D) aisF,  2,339% o0
TIFE  L.0000E 0O acC.  3,003% 00 VEL. ~1.4B93E 01 DISP.  8.3T43E-D1

Tive  L.9co0e 00 ACC. 4. 1T9E CO VEL. -1.4938€ D1 o 4. 3504E-01
. TWE L.eéomk OO Ate.  5INEE oo yEL. ~h.PIE o} 5P, L.MITE b




9-v

{piuon)} ‘inojutag asvyd uorIndaxy waisdy rsdweg-Buyadg-ssey

v
{pauon) ‘1no:u:xq e8¥Yd uoTinoexy waisig Jgduzu-Suizds-asau “4°1-¥ 2andyd

*1-¥ [andry

VIiPE 2.2000F
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MIDAS
2. Damping coeflicient zwuu was represented by g strajght-line approximation
passing through 14 breakpoints (13 segments), The tabulated values are shown
on the block diagram. A better fit to the given function could have heen ohtain-
ed by using more breakpeints (45 rre available) and a guadratic interpolation,
However, it was desired to check the analog solution so the same representation

was used in both setups. .

3. Note the choice of FIN conditions, One FIN statement stops the problem after

10 seconds, a second stops the problem if y_ goes negative by ore foot, and the

2
third condition terminates the run when x reaches 10040 leet, The sccond condi-
tion is one of particalar intercst since it indicates 2 physically unreal siteation.
It was provided to 2nd the run just in case an error exisled cither in the mathe-

matical model or in the MIDAS program.
CODING
3, Note the names assigned o the constanls represcnting the three masses, The

names +M1, +M2 and +DM3 are quile valid even though multipliers A1, M2, and

M3 are also used in the problem. MIDAS is able to distinguish hotween thoim,

2. Since a large number of variables were of interest in thiz jwollem, the vomian
statetacnis {and the corresponding headers) were arranged for eas2 in reading

the results,

Computer printouts of the first pass are provided as Figure A-2,3. Input daga and

execution phase printouts are included as Figures A-2.3 and A-2.5. Oaly thase pamus

of the printouts which are essential to this discussion are includ./i. Plois

veurtus t 2re includad in Figures A-2.6 through L &,

A-24

MIDAS

3

FUNCTION DATA

(N = 14)

CASE 1: x {0) = 230 ft/aec

CASE 3: x (0) = 300 ft/8ec

Figure A-2,2, Alrcraft Arresting Goar Bloek Diagram
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Figure A-2.3. Aircraft Arresting Gear Precompiler Phase Printout
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0.2900000E 03 0.0 0.0 0.0 0.0
YALUES FOR FUNCTION GEuEurnu NUMBER
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0.0 nn s 0.8330000€ 01
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¥ I 5) « 0.2900f 03 ¥ 81 = 0.0
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X 4 0.1S00000F &Y P43 =  0.8200000¢ 01
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TIME . «.0000€~01 {1 2.3306E 0L Sim . IS14E-0L

TINE  §.0B002= Y3I/ACL B.5227E & Yasv SHATSE Q) vy Ze130F 00 FIY3) S5.7928€ 0Q ] 2:3703E s
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MIDAS

SAMPLE PROLEM 3: PILOT EJECTION STUDY

This problem determines the trajectory ef a v:n.; ejected from a fighter aircraft to

ascertaih wh. ¢ will strike the vertical stabilizer of the aiveraft. Several com-

wrfeoepoed ool altitude are investigated sinee the drog on the pilot,

binziirng of o

« horizontal motion with respact to the aireradt, is a fu

cansing his v L. wel ar

density and velocity (squared). The ejection system is so devisced thal il exses the

pilot and his sent to tvavel zlong rails at a specified exil velocity, V_, at an angle,

£
mm. backward from vertical, The seat becomes disengaged from the rails at Y -wﬁ.
Thig first phase of the cjection is illustrated in the Figure A-3.1,

Y

ey %E

Figure A-3.1, Pilot BEjection, Phase [

Once the pilot and seal combination leaves the rails, it follows a ballistic trajeclory that
can be determined; but since it is the relative motion of the pilot with respect to the air-
craft (which is assumed to fly lev.. ! ~~nstant speed) that is impertant, we can formulate

our equations to obtain this directly. This phase of the ¢jection is siown in Figure A-3.2.

The governing equations are:

cﬂ:@_
-gsinb M.wdu

A-42
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6 -0 osY<y
1

"

’ -(gcos B) /v Y2y
1

1pc, sV

2

=]
"

PILOT AND SEAT
AT TIME t

f | //
—3— AIRCRAFT AT
K TIME t
Figure A-3.7, Pilat Ejection, Phase II

Four cases will be ran:

Case 1: v

900 ft/sce

. -3
P =2,3769 x 1D Ezm?ﬁu ?mi?.o:

Case 2: <> =410 {t/sec

P =0.2238x 10" m:ﬁsﬁm (80, 000 £t}
Case 3: <> = 500 ft/sec ‘

£ =2.3760x S-w meM.nm {sea level)
Case 4: <> = 500 It ‘sec

i3 -
£ =0.2233% 10 m_:mm,‘.?m Am_.yocf.z
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Constants (for all eases)

m =7 slugs
32.2 ?\mmou
& =1

"
h

10 ﬁ.u

o w
I "

+1t

-
I

40 t/sec

o =]
I}

15" { = 15/57.3 radians)

The initial values of V and 8 {pilot's initial velocity vector at m~ment of leaving cock-

pit rails) are given by:

2 2
" uﬂ.\ -V in B - N
V{0) <ﬁ<> amm_n B Hﬁmnommmv
" ¢m cos mm
910 ~tan T
A E E
X{0) =Y (0) =0

A run is to be terminated when any one of these conditions occurs:

X = - 60 feet (pilot beyond vertical stahilizer)
Yz 30fcet {pilot well above 12 ft high tail)
tz 4,0sec

Time between printouts: 0.02 sec.

Quantities to be printed out: bV, V, 8 X Y

BLCCK DIAGRAM (See Figure A-3.3.)

1. Observe use of output relays OR1 and QRZ which cause Vand 6 tobe > runtil Y
‘reaches Y X .

- 2. Nolte that T1 and 12 are used to compute AV and 38 respectively, i.e., the change in
these variables from their injt{al values. V and @ are obtaized by adding in V (0)

and € (0) in S5 and S8 rather than setting the IC's with Data Cards, The reason

A- 44

MIDAS

i
behind this is the rather complex expression involved in computing V (0] and 6 (0).
These expressions are evaluated by the computer rather than by hand calculations.

3. Nofle the circuiiry involving BB: and BB2 which extends the range of the arc tengent
from its present range of - ¥ to + & to -~ Wto + M, The equation involved is:

2 2
8(0) ~ tan™" ﬁmY ¥ wvm
o/ [N|\" ip|)2
where K= <H cos mm

Undb..ﬁmﬂ:mm

Although, by the nature of this physical problem, € (0) will always rematn in the first
quadrant (unless the airplane were sitting stationary on the ground), this circuit is in-
cluded 1o demonstrate the use of additional MIDAS elements as well as some of the tricks

that can be perpetrated with them,
Tnis example demonstrates the integration option which priats out step size changes.

Two cases ave run, both use the same set of parameters. The first case uses a minimum

-3 -9
intagrafion step size of 10 ~ second, the second case uses 2 X 10  second.

Figure A-3.5 sucws the coding of the input data for the two cases., Note the blank card

between the two cases, There is also a blank card after the second case,

The execution time for both cases together was 5 seconds, This shows clearly the im-
proved efficiency in execution time, since the original MIDAS used 1 minute for one case
alone, and could not solve the problem in 8 minutes using a minimum step size of

25 107,

Compuier printouts for the first and second pass are provided as Figure A-3,6. Only

those pages of the printout which are essential to this discussion are included.
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