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16250 ! PROGRAM ELIPS1, MEUSER, NOV. 1981.******************** 
16251 PRINTER IS 13 
16270 Start1: ! 
16280 INPUT "PROBLEM IDENTIFICATION CODE = ???",Prob$ 
162913 INPUT "APERTURE RADIUS = ???",R 
1631313 INPUT "WIDTH/HEIGHT RATIO OF APERTURE ELLIPSE = ???",Ar 
16310 INPUT "RADIUS TO OUTSIDE OF COIL = ???",D 
163213 A=.5*(D+R)-
163313 C=.5*(D-R) 
163413 Rcurv=R/ArA2 
163513 H=R/Ar 
163613 B=SQR(Rcurv*A) 
163713 Ym=B/A*SQR(A*A-C*C) 
163813 St ar·t 2: ! 

SERIAL ~AGE 

M~&~ q OFI4 

DATE 

O~C- ~ 1981 ., -

163913 DISP "HEIGHT OF COIL IS ",B 
164013 INPUT "IS HEIGHT OF STACK TO BE SAME AS HEIGHT OF COIL (Y OR N) ???",Ans1$ 
164113 IF Ans1$="N" THEN 164513 
164213 IF Ansl$(>"Y" THEN 1641313 
16430 Dtot=B 
164413 GOTO 164713 
164513 INPUT "OVERALL HEIGHT OF STACK = ???",Dtot 
1-6468 BISr=: "HHI tlUlI1iiii: lfA IaAA'iR€ I€- '1,lHo~ ':if~s' ¥M» 
164713 .. k;jdlli 111 " l) s!o INPUT "NUMBER OF LAYERS = ???", Nd 
164813 PRINT USING "@" 
164913 PRINT PROGRAM USED: DERIVED FROM ELIPS1, DISC 8" 
165013 PRINT PROBLEM: ",Prob$ 
165113 PRINT APERTURE RADIUS R = 
165213 PRINT APERTURE ASPECT RATIO, WIDTH/HEIGHT Ar= 
16530 PRINT APERTURE RAD. OF CURV. ON X-AXIS Rcurv= 
165413 PRINT RADIUS TO OUTSIDE OF COIL D = 
16550 PRINT COIL THICKNESS E = D-R = 
165613 PRINT SEMI MAJOR AXIS A = 
165713 PRINT SEMI MINOR AXIS B = 
16580 PRINT HORIZONTAL OFFSET OF VERT. AXIS C = 
165913 PRINT VERTICAL COORDINATE OF INTERSECTION" 
1661313 PRINT OF ELLIPSES WITH VERT. AXIS Ym = 
166113 PRINT OVERALL HEIGHT OF STACK DTOT = 
166213 PRINT NUMBER OF LAYERS Nd = 
166313 Dlr=Dtot/Nd 
166413 IF Dtot-Dlr(B THEN 16670 
166513 DISP "INVALID INPUT. TRY AGAIN." 
166613 GOTO Start2 
166713 Y1=-Dlr 
166813 FOR 1=1 TO Nd 
166913 Yl=Yl+Dlr 
1671313 Y2=Yl+Dlr 
167113 Yy1(I)=Y1 
167213 Yy2(I)=Y2 
167313 IF (Yl(Ym) AND (Y2(Ym) THEN Cs(I>=1 
167413 IF (Yl(Ym) AND (Y2=Ym) THEN Cs ( I) =2 
167513 IF (Y1<Ym) AND (Y2>Ym) AND (Y2(B) THEN 
167613 IF (Y1(Ym) AND (Y2=B) THEN Cs(I)=4 
167713 IF (Y1<Ym) AND (Y2>B) THEN Cs(I)=5 
167813 IF (Yl=Ym) AND (Y2(B) THEN Cs(I)=6 
16790 IF (Y1=Ym) AND (Y2=B) THEt~ Cs(I)=7 
1681313 IF (Yl=Ym) ANII (Y2)B> THEN Cs.< I )=8 
16810 IF (Y1>'f'm) AND (Y2(B) THEN Cs( 1>=9 
16820 IF ('1"1 >l'm) AND (\'2"'B) THEN Cs(I>=10 

I 

Cs(I)=3 

, R 
, Ar' 
,Rcurv 
, D 
,D-R 
,A 
, B 
, C 

",Ym 
" , Dt ot 
",Nd 
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16830 IF (Y1)Ym) AND (Y2)B) THEN Cs(I)=11 
16840 ON Cs(I) GOTO C1,Cl,C3,C3,C5,C3,C3,C5,C9,C9,Cl1 
16850 C 1: ! ************ Cs = 1 OR 2 
16860 Xl=A/B*SQR(B*B-Y1*Y1) 
16870 X2=A/B*SQR(B*B-Y2*Y2) 
16880 CALL Area(X1,X2,Y1,Y2,A,B,Area) 
16890 Xx1(1)=Area/(Y2-Yl)-C 
16900 Xx2(I)=Area/(Y2-Yl)+C 
16910 GOTO Contl . 
16920 C3: ! ************ Cs = 3, 4, 6, OR7 
16930 Xl=A~B*SQR(B*B-Yl*Y1) 

CODE 

MDI'" 
LOCATION 

~iZ.J'. 

16940 CALL Area(X1,C,Y1,Ym,A,B,Area1) ~ 
16950 X2=A/B*SQR(B*B-Y2*Y2) 
16951 Yy=Y2 
16952 IF (I=Nd) AND (Y2<B) THEN Yy=B 
16960 CALL Area(C,X2,Ym,Yy,A,B,Area2) 
16970 Xxl<I)=(Areal-Area2+2*C*(Y2-Ym»/(Y2-Y1)-C 
16980 Xx2(I)=(Area1+Area2)/(Y2-Yl)+C 
16990 GOTO Cont1 
17000 C5:! ************ Cs = 5 OR 8 
17010 X1=A/B*SQR(B*B-Y1*Y1) 
17020 CALL Area(X1,C,Yl,Ym,A,B,Areal) 
17030 CALL Area(C,0,Ym,B,A,B,Area2) 
17040 Xxl(I)=-(Area2-Areal+2*C*<Ym-Yl»/(Y2-Yl)+C 
17050 Xx2(1)=(Areal+Area2)/(Y2-Y1)+C 
17060 GOTO Conti 
17070 C9: ! ************ Cs = 9 OR 113 
17080 Xl=A/B*SQR(B*B-Yl*Yl) 
17090 X2=A/B*SQR(B*B-Y2*Y2) 
17091 Yy=Y2 
17092 IF (I=Nd) AND (Y2<B) THEN Yy=B 
17100 CALL Area(Xl,X2,Y1,Yy,A,B,Area) 
17110 Xxl(I)=-Area/(Y2-Y1)+C 
17120 Xx2(1)=Area/(Y2-Y1)+C 
17130 GOTO Conti 
17140 Cll: ! ************ Cs = 11 
17150 X1=A/B*SQR(B*B-Yl*Y1) 
17160 CALL Area(X1,0,Yl,B,A,B,Area) 
17170 Xx1(I)=-Area/(Y2-Y1)+C 
17180 Xx2(1)=Area/(Y2-Y1)+C 
17190 GOTO Cont1 
17200 Cont 1: ! ***'*********** 
17210 NEXT I 

SERIAL PAGE 

M'iS1.<' 
\l 

IOOF 14 
DATE 

Dec. "3 I I ~ 8 J 

17220 PRINT "" 
17230 PRINT" I Xl X2 X2-X1 Yl Y2 CASE" 
17240 FOR 1=1 TO Nd 
17250 PRINT USING "DDD,5(2X,DDDD.DDD),5X,5D";I,Xxl(I),Xx2(1),Xx2(1)-Xxl(1),Yyl(1 
),Yy2(I),Cs(I) 
17260 NEXT I 
17261 CALL R_m;n_max(Xxl<*),Xx2(*),Yyl(+),Yy2(*),Nd) 
17270 Xl=A/B*SQR(B*B-Ym*Ym) 
17280 CALL Area(Xl,0,Ym,B,A,B,Area) 
17290 Area=2*C*Ym+2*Area 
17300 PRINT "TOTAL AREA = ",Area 
17310 Area=0 
17320 FOR 1=1 TO Nd 
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173513 
17360 
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173713 
173813 
173913 
174130 
17410 
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17450 
17460 
17461 
17462 
17463 
17464 
17465 
17470 
17480 
174913 
1751313 
175113 
17520 
17530 
17540 
175513 
175613 
17570 
17580 
17590 
17600 
17610 
17620 
17630 
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Area=Area+(Xx2(I)-Xx1(1»*(Vy2(1)-Vy1(1» 
NEXT 1 
PRINT "TOTAL AREA = ",Area 
Nblk(1)=Nd 1********** 
FOR 1=1 TO Nd 
X11(1,1)=Xx1(1) !********** 
X22(1,1)=Xx2(I) !********** 
V11(1,I)=Vy1(I) !********** 
V22(1,I)=YV2(I) !********** 
D(1)=Vy2(I)-Yy1(I) !********** 
W(1,I)=Xx2(I)-Xx1(I) !********** 
Nw(1,I)=INT(W(1,I)/Smax(1)-.00e01)+1 !********** 
NEXT I ! ********** .. 
MAT Ysp=ZER !********** 
Nd(1)=INT(D(1)/Smax(1)-.0ee01)+1 !********** 
INPUT "DO YOU WANT A CROSS-SECTION DRAWING (Y OR N) ???",Ans85$ 
IF Ans85.="Y" THEN 17470 
IF Ans85'="N" THEN SUBEXIT 
DISP "ILLEGAL INPUT. MUST BE 'Y' OR 'N'. TRY AGAIN." 
GOTO 17461 

! DRAWS CROSS SECTION. 
PLOTTER IS "GRAPHICS" 
INPUT "SCALE = ???",Scl 
CALL Csc setup(Prob$,Scl) 
CALL Csc-ell;pse(A,B,C,R,H,Scl) 
CALL Csc-blocks(Nd,Xx1(*),Xx2(*),Yy1(*),Vy2(*),Scl,1) 
INPUT "Dij YOU WANT A HARD COpy (Y OR N) ???",Anshc$ 
IF Anshc'="N" THEN SUBEXIT 
IF Anshc'<>"Y" THEN 175313 
PRINT PAGE 
DUMP GRAPHICS 
GCLEAR 
EXIT GRAPHICS 
SUBEND !************************************************************* 
SUB Area(X1,X2,V1,Y2,A,B,Area) 
Area=.5*(X2*Y2-X1*Y1+A*B*(ASN(Y2/B)-ASN(Y1/B») 
SUBEND !************************************************************* 
SUB Csc setup(Prob$,Scl) 
GRAPHICS 
Scl,=VAL.(Scl) 
LINE TYPE 1 
! CENTERLINES 
FRAME . 
MSCALE 0,13 
! CENTERLINES 
X=-5e 
FOR 1=1 TO 8 
X=X+3e 
MOVE X+2,10 
DRAW X+28,10 
MOVE X+29,1e 
DRAW X+31,10 
NEXT I 
Y=-5e 
FOR 1=1 TO 6 
Y·Y+30 
MOVE le,Y+2 
DRAW le,V+28 
MOVE 10,V+29 
DRAW 1e,Y+31 
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17870 NEXT I 
17880 ! LABELS 
17890 LORG 1 
17900 MOVE-· 12,2 
17910 LABEL "PROBLEM: "&CProbS 
17920 MOVE 140,2 

CODE SEIIUAL "AGE 

Mf)II.' M,)81.<' 1'2. OF 14 
LOCATION DATE 

~""'- D£(.. ~ I I ., 8 • 

1 7930 LABEL "SCALE: "s..Sc 1$ 
17940 SUBEND!********************************************:*********************~ 
17950 SUB Csc_blocks<Nbltot,Xl<*),X2<*>,Yl(*),Y2(*),Scl,Ln) 
17960 GRAPHICS 
17970 LINE TYPE Ln 
17980 Sc=Scl 
17990 FOR 1=1 TO Nbltot 
18000 Xxl=Xl(I)*Sc+10 
18010 Xx2=X2(I)*Sc+10 
18020 Yyl=Yl(I)*Sc+10 
18030 Yy2=Y2(I>*Sc+10 
18040 MOVE Xx1,Yyl 
18050 DRAW Xx2,Yy1 
18060 DRAW Xx2,Yy2 
1~070 DRAW Xxl,Yy2 
18080 DRAW Xxl,Yyl 
18090 NEXT I 
18100 SUEEND !************************************************ 
18110 SUB Csc_ellipse(A,B,C,Rr,Hh,Scl) 
18120 LINE TYPE 1 
18130 Sc=Scl 
18140 Aa=A*Sc 
18150 Bb=B*Sc 
18160 Cc=C*Sc 
18170 R=Rr*Sc 
18180 H=Hh*Sc 
18190 Xlo1d=Aa-Cc 
18200 X201d=Aa+Cc 
18210 X301d=R 
18220 Yold=0 
18230 Y301d=0 
18240 DEG 
18250 FOR Ang=2 TO 180 STEP 2 
18260 Sn=SIN(Ang) 
18270 Cs=COS(Ang) 
18280 Xl=Aa*Cs-Cc 
18290 X2=Xl+Cc+Cc 
18300 X3=R*Cs 
18310 Y=Bb*Sn 
18320 Y3=H*Sn 
18330 MOVE Xlold+10,Yold+10 
18340 DRAW Xl+10,Y+10 
18350 MOVE X201d+10,Yold+10 
18360 DRAW X2+10,Y+10 
18370 MOVE X301d+10,Y301d+10 
18380 DRAW X3+10,Y3+10 
18390 IF (Xl<-10) AND (X2<-10) AND (X3<-10) THEN 18460 

~ 



LAWREfliCE BERKELEV LABORA'TORV. UfIIIVERSI'TV 01" CALIFORNIA CODE 

ENGINEERING NOTE Mt>IIf1 
AUTHOR IDEPARTMENT LOCATION 

"-. MEllS ~(L M~. E.AJGr ~iU'-

18400 
18410 
18420 
18430 
18440 
18450 
18460 
18470 
19000 
19010 
19020 
19030 
19040 

Xlo1d=Xl 
X201d=X2 
X301d=X3 
Yold=Y 
Y301d=Y3 
NEXT. Ang 
RAD 
SUBEND !*********************************************** 
SUB R_min_max(Xl(*),X2(*),Yl(*),Y2(~),Nblk) 
Rm;n=lEI2 
Rmax=0 
FOR 1=1 TO Nblk 
Rin=SQR(Xl(I)A2+YlCI)A2) 
Rout=SQR(X2(I)A2+Y2(I)A2) 
IF Rin>Rmin THEN 19090 
Rmin=Rin 
Imin=I 
IF Rout<Rmax THEN 19120 
Rmax=Rout 
Imax=I 
NEXT I 
PRINT "" 
PRINT USING 19150;Rmin,Imin 
PRINT USING 19160;Rmax,Imax 

.. 

SEJilIAL "AGE 

M'S81(. ,; OFl4 

DATE 

DE(.. ~ , I ., 8' 

19050 
19060 
19070 
19080 
19090 
19100 
19110 
19120 
19140 
19141 
19142 
19150 
19160 
19170 

IMAGE "MIN. RADIUS = ",DDD.DDDDD," FOR BLOCK ",DD 
I MAGE "MAX. RAD I US = ", DDII. DDDDD, " FOR BLOCK ", DD 
SUBEND !************************************************************ 

\ 
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PROGRAM USED: DERIVED FROM ElIPS1, DISC 8 
PROBLEM: 1 
APERTURE RADIUS R = 
APERTURE ASPECT RATIO, WIDTH/HEIGHT Ar= 
APERTURE R~D. OF CURV. ON X-AXIS Rcurv= 
RADIUS TO OUTSIDE OF COIL D = 
COIL THICKNESS E = D-R = 
SEMI MAJOR AXIS A = 

100 
1 
100 
2·(11) 

100 
150 

"'D(w..6.M.,iC'>~~ as 
q~~ot ~IM 
t"·",+ef~~~j ~{f~S 

((I , ...... ~~\ II"" i·", ........ ) 

SEMI MINOR AXIS B = 122. 4744871~:9 
HORIZONTAL OFFSET OF VERT. AXIS C = 50 
VERTICAL COORDINATE OF INTERSECTION 

OF ELLIPSES WITH VERT. AXIS Ym = 
OVERALL HEIGHT OF STACK DTOT = 
NUMBER OF lAYERS Nd = 

115.471)f1538:3::: 
122.4744:::7139 
4 

I 
1 
2 
:3 
4 

;,.,: 1 
9:::.42:;: 
8:::. 561 
66.259 
25.5:33 

19:::.423 
188.561 
166.259 
117.997 

1 (11). o (H) 

1013.0(1) 
1 (Ii). 0(1(1 
·92.464 

MIN. RADIUS = 913.22314 FOR BLOCK 
MAX. RADIUS = 21313.77100 FOR BLOCK 
TOTAL AREA = 121316.7053714 
TOTAL AREA = 12(116.7053713 

! 

S:>k:-- ---.. ~ ...... --........ 
. ', ........ ~ -. ' •... ,~ 
~-~- ...... 

..... , .... , 
.•. ~~:--

'''; 

r\, 
I \ 

'\ , 

1 

'r'1 
13.000 

30.619 
61.2:37 
91. ~:56 

.~ 

.'" ...... 
\ 

\ 

\,2 

30.619 
61.237 
91.856 

122.474 

\, 

CASE 
1 
1 
1 
4 

r--+ - ~ -
IpPOBLEf'-1: 1 ~;CRLE : t:" 

• ,_I 
-.--.~ .. .. 
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