KTL FEI STU 

Výpočty na homogénnych vedeniach
šk. r. 1998/99

Maroš Skalský



kr. č. 6


Úlohy: 1. Vypočítajte vlnovú impedanciu Z = Z * ejšpecifickú konštantu tlmenia , špecifickú konštantu fázového posuvu , fázovú rýchlosť vf  pre zadané hodnoty primárnych konštánt R, G, L, C homogénneho vedenia.

             2. Vypočítané hodnoty závislostí  Z = f1(), z = f2(), Re Z =f3(), Im Z = f4(),  = f5(),  = f6(), vf = f7() spracujte graficky.

             3. Pre vypočítané hodnoty Z a  z úlohy číslo 1 zistite: 

                 a) vektor napätia U a okamžité hodnoty u(x) pre frekvenciu f = 60 kHz,

        t = 0,5s, vzdialenosť x = 0; 0.5; 1; …; 5 km.

  Zapojenie:




 Modul napätia      Uv = 10V  

 Začiatočná fáza   v = 30°

                 b)Pre hodnoty U(x) zostrojte hodograf a k tomu prislúchajúci priebeh u(x).

             4. Vypočítajte impedanciu nakrátko Zk a naprázdno Z0 pre dĺžku y = 5 km a zostrojte grafické závislosti Zk = f8(), f9(), Z0 = f10(), 0 = f11(), Z = f12(), z = f13(), { dlžka vedenia je 5 km}.

Teoretický úvod :

   Homogénnym vedením nazývame také vedenie, ktoré má v každom svojom ľubovoľne krátkom elemente rovnaké vlastnosti v celej svojej dĺžke. Vyjadrujeme ich pomocou tzv primárnych konštánt:

R - odpor vedenia na jednotku dĺžky,

G - izolačná vodivosť (zvod) na jednotku dĺžky,

                                           L - Indukčnosť vedenia na jednotku dĺžky,

C - kapacita vedenia na jednotku dĺžky, 

Celé vedenie môžeme rozdeliť na elementárne úseky dĺžky dx. Náhradná schéma homogénneho vedenia v nesymetrickom tvare dĺžky dx:





Napätie u a prúd sú funkciou vzdialenosti x a času t , preto budeme vyšetrovať u a i ako funkciu vzdialenosti x od začiatku vedenia pre určitý časový okamih t. Podľa I. a II. Kirchohoffovho zákona pre daný obrázok platí:        




Úpravou rovníc (1) a (2) dostaneme parciálne diferenciálne rovnice:

                                       


Derivujeme (1) rovnicu podľa x a (2) rovnicu podľa t a dostaneme:

                               


po úpravách dostávame telegrafné rovnice :

         


Vrátime sa k rovniciam (3) a (4) kde predpokladáme vedenie pri harmonickom napájaní a ustálenom tvare. Použijeme komplexné výpočty:

dohoda pri označovaní: u,i - okamžite hodnoty

U, I, Z - komplexné premenné

I U I = U,   I I I = I, IZI=Z - modul

arg(U ) = u, arg( I) =i , arg(Z)= z – fáza

u = u(x, t) = U(x) cos[ t + u(x)]

i = i(x, t) = I(x) cos[ t + i(x)]
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u     U = U(x)ej(t +i(x))      u = Re{ U } = 1/2(U + U)
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 i      I =I(x) e j(t +u(x))       i = Re{ I } = 1/2(I + I)
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Dosadením  predchádzajúcich substitúcii do rovníc (3) a (4) dostávame:

                                       


                                  


(R + jL)(G + jC) =kdeje špecifická komplexná miera prenosu.

Pričom tiež platí,že  +j  

 
 -je špecifická komplexná miera  tlmenia

je špecifická komplexná miera  fázového posuvu

Tiež platí :




 =  Z          - vlnová impedancia vedenia

Vstupná impedancia naprázdno:     Z0 = Z cotgh()                (12)

Vstupná impedancia nakrátko:        Zk = Z tgh(l)                   (13)




  pričom plati: Z =   
Pre úplný vektor napätia a prúdu možme písať:

U(x,t) =  
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I(x,t) = 
[image: image2.wmf]]

[

1

1

]

[

1

1

)

(

2

1

)

(

2

1

x

t

j

x

x

t

j

x

e

e

I

Z

U

e

e

I

Z

U

b

j

w

a

b

j

w

a

+

+

-

+

-

×

×

-

×

-

×

×

+

×


Ak,  predpokladáme elektricky nekonečné vedenie, alebo vedenie zakončené  vlnovou impedanciou potom na vedení nevzniká odrazená vlna => druhý člen z uvedených vzorcov bude nulový.

Fázová rýchlosť udáva rýchlosť šírenia určitého stavu fázy po homogénnom vedení, ktoré je zakončené bezodrazovo, pri napájaní jediným harmonickým signálom a v ustálenom stave.

Je priamoúmerná frekvencii a nepriamo úmerná vlnovej miere fázového posunu:

                                                                    


Zo vzťahov (12) a (13) zistíme výrazy pre moduly Z0 a Zk a fázy 0 a k. 

Extrémy pre Z0 zistíme z podmienky : 




       =>   sin l cos l = 0                         (14)

Podmienka (14) platí aj pre extrémy Zk , 0, k .
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         sin l . cos l = 0          => 

                                                         cosl =0



Nech  sin l = 0 

                              l = n = 






Nech cos l = 0    l  =  =
Vzorové výpočty:

Pre frekvenciu vstupného signálu f = 30 kHz

Parametre vedenia:

· c = 33.5 nF/km

· L = 0.7 mH/km

· R= 40 /km

· G= 48,3 S/km

Uhlová frekvencia:

Špecifická komplexná miera prenosu:


Vlnová impedancia:
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Re{Z} = 146,25a   Im{Z} =  -21,11 

Fázová rýchlosť:
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Vstupné impedancie vedenia pre extrémne zakončené vedenie:

dĺžka vedenia l = 5km

naprázdno: Z0 = Z.cotgh (.l)   =>   Z0 => l Z0l = 241.19 a  0 = -2,28 o
nakrátko:     Zk = Z.tgh (.l)   =>   Zk => l Zkl = 90,53 a  k = -14,15 o
vlnová impedancia zo Zo a Zk :
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z toho vyplýva, že :    Z = 147,76   a   = -8.21 o   

Okamžité hodnoty napätia na vedení v čase t = 0,5s

Vstupný signál: 

· amplitúda vstupného napätia U = 10V

· počiatočná fáza napätia 30
· frekvencia vstupného napätia f = 60kHz
· v miste x = 3 km
Pre f = 60kHz:  = 193,8*10-3 Np/km,   = 115,10 rad/km
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Vektor napätia v čase t v miste x  U(x):
U(3)
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=> okmžitá hodnota v miste 3km: u(3) = Re{U} = 5,4V

Zhodnotenie:

Po výpočte ďalších hodnôt zo zadaných údajov sme dostali očakávané hodnoty. 

Pri vedení zakončenom charakteristickou impedanciou (jedna z podmienok merania) je vstupná impedancia rovná charakteristickej impedancii. Vstupná impedanciu vedenia má byť prispôsobená zdroju signálu => mala by sa meniť spolu s výstupnou impedanciou zdroja pre rôzne frekvencie. Nami zistený priebeh vstupnej (vlnovej) impedancie bol klesajúci pre nízke frekvencie (do 30kHz). Pre vyššie frekvencie bola vstupná impedancia už konštantná (150 *exp(j 5. Pre nízke frekvencie bola vstupná impedancia kapacitného charakteru (mala zápornú fázu) a pre frekvencie nad 100kHz mala prakticky rýdzo reálny charakter. Ak uvažujeme, že by vstupná impedancia mala byť konštantná napr. tel. kanál reálnych 600 musíme k vedeniu pripojiť vyvažovač. Ak uvažujeme prispôsobenie vstupnej impedancie musíme prispôsobiť jej reálnu aj imaginárnu zložku. Prenosovú funkciu vyvažovača môžme navrhnúť ako rozdiel požadovaných charakteristík  reálnej a imaginárnej zložky s vypočítanými charakteristikami reálnej a imaginárnej časti vstupnej impedancie . 

Vypočítaná závislosť špecifickej miery tlmenia od uhlovej frekvencie  mala rastúci charakter. Z podmienok pre neskreslený prenos signálu dostaneme, že mala byť táto závislosť konštantná, čo vyjadruje to že všetky frekvenčné zložky sú pri prenose vedením rovnako zoslabené. Aby sme  udržali v požadovanej tolerancii okolo konštantnej hodnoty v celej šírke pásma, musíme do prenosovej cesty pridať korektor a to aktývny – ak tlmenie znižujeme, alebo pasívny – pre zvíšenie tlmenia. Môžme využiť aj kombináciu aktívneho a pasívneho korektoru. 

Pri vyhodnotení špecifického fázového skreslenia  od uhlovej frekvencie  jeho charakteristika by mala byť podľa podmienok neskresľujúceho prenosu lineárna čo zabezpečuje konštantnú fázovú rýchlosť pre signáli s rôznou frekvenciou. Konštantná vf nám zabezpečí, že signály s rôznymi frekvenciami prijmeme s rovnakou fázou ako boli vyslané a  nevynikne medzi nimi nežiaduci fázový posun (dôležité najme pri dátových prenosoch). Vypočítaná charakteristika mala lineárny priebeh, len pre malé  (<125 s-1) bol priebeh nelineárny. To sa viac prejaví v závislosti fázovej rýchlosti vf  od  keď  pre nízke frekvencie (<20kHz) vf rastie a až od hodnoty  = 125 s-1 (f>20kHz) ju môžme považovať za konštantnú. Z uvedeného  vyplýva, že signály s frekvenciou < 20kHz sa budú vo vedení šíriť pomalšie a ak by sme chceli vedenie využiť na prenos pod touto frekvenciou malo by to nepriaznivý vplyv na fázu prijímaných signálov. Na odstránenie týchto nelinearít môžme použiť fázový korektor.

Pri výpočte  vstupných impedancií extrémne zakončeného vedenia (naprázdno a nakrátko) sme dostali očakávané priebehy. Pri zostrojení grafu týchto impedancií sme použili hodnoty vypočítané z R, G, ktoré sme nahradili spojitou funkciou na požadovanom intervale. Takto sme dostali dostatočný počet hodnôt v celom vyšetrovanom frekvenčnom pásme na zostrojenie grafov. Z vynesených závislostí vidno striedanie extrémov vstupných impedancií naprázdno (Zo) a nakrátko (Zk). Pre vyššie frekvencie sú  Zo a Zk skoro totožné a rovné vlnovej impedancii (pretože  tgh cotgh  1). Z tohto môžme usúdiť že toto vedenie sa pre frekvencie >60kHz javí, ako elektricky nekonečné vedenie.

Pri budení vedenia ukončeného obrazovou impedanciou harmonickým signálom (úloha č.3) sme vypočítali priebeh napätia pozdĺž vedia, tak ako je znázornené v grafe: „Postupujúca vlna vedení“. Z grafu jasne vidno zmenšovanie amplitúdy napätia s narastajúcou vzdialenosťou od začiatku vedenia podľa exponenciály exp(-x) a takisto môžme odčítať vlnovú dĺžku prenášaného signálu (ako vzdialenosť dvoch susedných bodov kmitajúcich s rovnakou fázou) približne 3,4km.   
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_951738943
192 13 209 55 198 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\du}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dU}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\du}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dU}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:U}NAME�

���������


_951740839
80 164 150 219 114 200

.MCAD 303010000 1 74 25 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Times^New^Roman^CE points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=TypoUpright^BT points=12 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

.EQN 9 -30 15 0

-((({10:\d}NAME)^({7}2)*{10:U}NAME)/({7:\d}NAME*({0:x}NAME)^({9}2))):({7:R}NAME+{0:j}NAME*{0:\wL}NAME)*({0:G}NAME+{0:j}NAME*{0:\wC}NAME)*{10:U}NAME�

.EQN 1 44 21 0

{0:\a}NAME+{0:\b}NAME�

.EQN 10 -36 23 0

\(({7:R}NAME+{0:j}NAME*{0:\wL}NAME)/({0:G}NAME+{0:j}NAME*{0:\wC}NAME))�

��ÿÿÿÿÿÿÿÿÿÿÿÿ


_951745705

_985029084.unknown

_985031951.unknown

_985031973.unknown

_985030375.unknown

_985030228.unknown

_985028356.unknown

_985028446.unknown

_985028570.unknown

_985027351.unknown

_985028166.unknown

_951746103
72 34 136 72 114 56

.MCAD 303010000 1 74 5 0

.CMD PLOTFORMAT

0 0 1 1 0 0 1 

0 0 1 1 0 0 1 

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 7 9 5 0

((2*{0:n}NAME+1)*{0:\p}NAME)/(2*{0:l}NAME)�

������������������


_985010284.unknown

_951743343
64 5 89 51 79 32

.MCAD 303010000 1 74 1 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 4 8 1 0

({0:n}NAME*{0:\p}NAME)/({0:l}NAME)�

��������������


_951744262
336 188 398 243 377 224

.MCAD 303010000 1 74 32 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Times^New^Roman^CE points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=TypoUpright^BT points=12 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

.EQN 9 -30 15 0

-((({10:\d}NAME)^({7}2)*{10:U}NAME)/({7:\d}NAME*({0:x}NAME)^({9}2))):({7:R}NAME+{0:j}NAME*{0:\wL}NAME)*({0:G}NAME+{0:j}NAME*{0:\wC}NAME)*{10:U}NAME�

.EQN 1 44 21 0

{0:\a}NAME+{0:\b}NAME�

.EQN 9 -16 26 0

\(({10:Z}NAME)[({0:k}NAME)*({10:Z}NAME)[({0:o}NAME))�

.EQN 1 -20 23 0

\(({7:R}NAME+{0:j}NAME*{0:\wL}NAME)/({0:G}NAME+{0:j}NAME*{0:\wC}NAME))�

.EQN 3 32 32 0

({0:d}NAME*({0:Z}NAME)[(0))/({0:d}NAME*{0:l}NAME):0�

.EQN 6 -33 27 0

({0:Z}NAME)[({0:o}NAME):{0:Z}NAME*\({0:cosh}NAME({0:\a}NAME*{0:l}NAME)*{0:sinh}NAME({0:\a}NAME*{0:l}NAME))�

������������������������������


_951741130
240 168 286 204 262 192

.MCAD 303010000 1 74 26 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Times^New^Roman^CE points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=TypoUpright^BT points=12 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

.EQN 9 -30 15 0

-((({10:\d}NAME)^({7}2)*{10:U}NAME)/({7:\d}NAME*({0:x}NAME)^({9}2))):({7:R}NAME+{0:j}NAME*{0:\wL}NAME)*({0:G}NAME+{0:j}NAME*{0:\wC}NAME)*{10:U}NAME�

.EQN 1 44 21 0

{0:\a}NAME+{0:\b}NAME�

.EQN 9 -16 26 0

\(({10:Z}NAME)[({0:k}NAME)*({10:Z}NAME)[({0:o}NAME))�

.EQN 1 -20 23 0

\(({7:R}NAME+{0:j}NAME*{0:\wL}NAME)/({0:G}NAME+{0:j}NAME*{0:\wC}NAME))�

��0 21


_951739097
192 13 205 55 196 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

���������


_951739625
16 83 158 127 55 112

.MCAD 303010000 1 74 16 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Times^New^Roman^CE points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=TypoUpright^BT points=12 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

.EQN 9 -30 15 0

-(({10:\dU}NAME)/({7:\dx}NAME)):({7:R}NAME+{0:j}NAME*{0:\wL}NAME)*{10:I}NAME�

����������V�����-���������


_951739760
16 81 262 136 66 112

.MCAD 303010000 1 74 20 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Times^New^Roman^CE points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=TypoUpright^BT points=12 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

.EQN 9 -30 15 0

-((({10:\d}NAME)^({7}2)*{10:U}NAME)/({7:\d}NAME*({0:x}NAME)^({9}2))):({7:R}NAME+{0:j}NAME*{0:\wL}NAME)*({0:G}NAME+{0:j}NAME*{0:\wC}NAME)*{10:U}NAME�

�������������������


_951739104
256 1 337 55 287 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

��3 205 55


_951739078
8 13 22 55 12 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

�ÿÿÿÿÿÿÿÿÿÿÿÿ


_951739084
96 1 119 55 105 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\di}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dI}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\di}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dI}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:I}NAME�

�����������


_951738951
256 1 349 55 293 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\du}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dU}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\du}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dU}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:U}NAME�

��3 209 55


_951583922
80 26 495 156 483 0

.MCAD 303010000 1 74 74 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 -1.000000 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 7 10 71 0

{0:u}NAME+(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:x}NAME))*{0:dx}NAME-{0:u}NAME+{0:R}NAME*{0:i}NAME*{0:dx}NAME+{0:L}NAME*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:t}NAME))*{0:dx}NAME:0�

.EQN 0 49 72 0

(1)�

.EQN 10 -49 73 0

{0:i}NAME-(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:x}NAME))*{0:dx}NAME-{0:i}NAME-{0:G}NAME*{0:u}NAME*{0:dx}NAME-{0:C}NAME*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))*{0:dx}NAME:0�

.EQN 0 49 74 0

(2)�

�N 0 49 56 0

(2)�

�ÿÿÿÿÿÿÿÿ


_951738894
8 13 25 55 14 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\du}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dU}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\du}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dU}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:U}NAME�

�������������


_951738930
96 1 125 55 108 40

.MCAD 303010000 1 74 13 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 0 *empty* *empty* *empty* 0 0 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=TypoUpright^BT points=16 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=TypoUpright^BT points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 5 1 10 0

({6:\du}NAME)/({7:\dx}NAME)�

.EQN 0 11 11 0

({0:\dU}NAME)/({7:\dx}NAME)�

.EQN 0 12 12 0

({6:\du}NAME)/({7:\dt}NAME)�

.EQN 0 8 13 0

({0:\dU}NAME)/({7:\dx}NAME):{6:j}NAME*{0:\w}NAME*{0:U}NAME�

�����������


_951586572

_951647390
8 50 62 101 34 80

.MCAD 303010000 1 74 8 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 3 2 5 0

{0:\b}NAME:1�

.EQN 0 7 6 0

{0:\w}NAME:1�

.EQN 0 8 7 0

{0:f}NAME:1�

.EQN 7 -16 8 0

({0:v}NAME)[({0:f}NAME):({0:\w}NAME)/({0:\b}NAME)�

�������������


_951582911
240 290 511 420 499 0

.MCAD 303010000 1 74 49 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 -1.000000 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 15 10 42 0

-(((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:x}NAME)^(2)))):{0:R}NAME*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:x}NAME))+{0:L}NAME*((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*{0:x}NAME*{0:\d}NAME*{0:t}NAME))�

.EQN 0 34 43 0

(4)�

.EQN 13 -34 44 0

-(((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*{0:t}NAME*{0:\d}NAME*{0:x}NAME))):{0:G}NAME*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))+{0:C}NAME*((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:t}NAME)^(2)))�

.EQN 0 34 45 0

(5)�

.EQN 12 -14 46 0

-((({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:x}NAME))):{0:R}NAME*{0:i}NAME+{0:L}NAME*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:t}NAME))�

.EQN 1 31 47 0

(3)�

.EQN 9 -31 48 0

-((({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:x}NAME))):{0:G}NAME*{0:u}NAME+{0:C}NAME*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))�

.EQN 0 31 49 0

(4)�

�������������������


_951583016
96 216 337 366 215 0

.MCAD 303010000 1 74 53 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 -1.000000 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 31 12 50 0

-(((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:x}NAME)^(2)))):{0:R}NAME*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:x}NAME))+{0:L}NAME*((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*{0:x}NAME*{0:\d}NAME*{0:t}NAME))�

.EQN 12 0 52 0

-(((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*{0:t}NAME*{0:\d}NAME*{0:x}NAME))):{0:G}NAME*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))+{0:C}NAME*((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:t}NAME)^(2)))�

�����������������������


_951583239
208 424 647 582 427 0

.MCAD 303010000 1 74 53 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 -1.000000 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman^CE points=14 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 15 10 42 0

-(((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:x}NAME)^(2)))):{0:R}NAME*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:x}NAME))+{0:L}NAME*((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*{0:x}NAME*{0:\d}NAME*{0:t}NAME))�

.EQN 0 34 43 0

(4)�

.EQN 13 -34 44 0

-(((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*{0:t}NAME*{0:\d}NAME*{0:x}NAME))):{0:G}NAME*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))+{0:C}NAME*((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:t}NAME)^(2)))�

.EQN 0 34 45 0

(5)�

.EQN 12 -14 46 0

-((({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:x}NAME))):{0:R}NAME*{0:i}NAME+{0:L}NAME*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:t}NAME))�

.EQN 1 31 47 0

(3)�

.EQN 9 -31 48 0

-((({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:x}NAME))):{0:G}NAME*{0:u}NAME+{0:C}NAME*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))�

.EQN 0 31 49 0

(4)�

.EQN 7 -35 50 0

((({0:\d}NAME)^(2)*{0:u}NAME)/({0:\d}NAME*({0:x}NAME)^(2))):{0:L}NAME*{0:C}NAME*((({0:\d}NAME)^(2)*{0:t}NAME)/(({0:\d}NAME)^(2)*{0:t}NAME))+({0:R}NAME*{0:C}NAME+{0:L}NAME*{0:G}NAME)*(({0:\d}NAME*{0:u}NAME)/({0:\d}NAME*{0:t}NAME))+{0:R}NAME*{0:G}NAME*

{0:u}NAME�

.EQN 0 52 51 0

(5)�

.EQN 12 0 52 0

(6)�

.EQN 1 -52 53 0

((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*({0:x}NAME)^(2))):{0:L}NAME*{0:C}NAME*((({0:\d}NAME)^(2)*{0:i}NAME)/({0:\d}NAME*({0:t}NAME)^(2)))+({0:L}NAME*{0:G}NAME+{0:R}NAME*{0:C}NAME)*(({0:\d}NAME*{0:i}NAME)/({0:\d}NAME*{0:t}NAME))+{0:R}NAME*{0:G}NAME*

{0:i}NAME�

���������������������


_951579835

