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I) TRAVELING ELECTROMAGNETIC WAVES
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whileh, whew @r@p%@@%@@ through & waveguide whose mormallzed
length, fﬂg%ﬁ%fﬁ% ig 19 weite, will be vompregsed wi the euvtppi.
Les  fg wefugg =0.90 , Te = wormalisz c%:v@ﬁ puise
nih) be sueh thav mgzg /@%@m . For what wvalue of novamalizged

= 8

o
i $B

= s

@ T Bl will the @@%w%@ compregsed pesk ocour?
i e p p

2-08, Draw pace~time voy disgram fer the desigpe ef Problem 2-9.
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PROBLEUE TEAVELIRG WAYES FALL 1971

o

‘;a p txﬂ':lﬂn‘ﬂ . . .

Plos fﬁ%} Ve W;;j;“. . using log-leg pager, ia Eqa (2-16)
7 §4 Fi

apd show the ngggms of ne peaise delinitlon gud good

pulse definitlon Interpret the regulls,

Ia Appendizn A we shewsd thet the characteriszic impedance
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= T
3 Ay x ] o

1
j

Lo
If an iﬂfimiaely long waveguide 15 ¢ennested to 3 gesevainy
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statement,
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ROBERT Jo.

MARKS 11

TRAVELING WAVES I-PROB 2

REFLECTION COEFFICIENT 1= 0.9133034
REFLECTION COEFFICIENT 2=-0.7114428

CASE 1

DEL= 0.40000079E~04

FOR

FOR

FOR
FOR

FOUR

FOR
FOR
FOR

FOR T

FOR
FOR
FOR
FOR
FOR

FOR T

FOR

FOR
FOR
FOR

FOR

FOR T

FOR

FOR

FOR
FOR
FOR

FOR T

FOR

FOR T

FOR
FOR
FOR

FOR .

FOR

FOR T

FOR
FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR

FOR
FOR

FOR N= 1, UR(T)= 0.64976310E 00
FOR N= 2y UR(T)= 0.84438407E 00
FOR N= 3, UR(T)= 0.82297444E 00
FOR N= 4, UR(T)= 0.71298444E 00
FOR N= 5, UR(T)= 0.57908868E 00
FOR N= 6,y UR(T)= 0.45152455E 00
FOR N= 7, UR(T)= 0.34228128E 00
FOR N= 8y UR(T)= 0.25417339E 00
FOR N= 9, UR(T)= 0.18579655E 00
FOR N= 10, UR(T)= 0.13413748E 00
777777 FOR N= ‘11, UR(T)= 0.95873341E-01
FOR N= 12, UR(T)= 0.67958131E-01
FOR N= 13, UR(T)= 0.47836408E-01
FOR N= 14, UR(T)= 0.33473283E-01
%%%%% FOR N= 15, UR(T)= 0.23303248E-01
FOR N= 16, UR(T)= 0.16151029E-01
FOR N= 17, UR(T)= 0.11150239E-01
FOR N= 18, UR(T)= 0.76711904E-02
FOR N= 19, UR(T)= 0.52613699E-02
FOR N= 20, UR(T)= 0.35985726E-02
FOR N= 21, UR(T)= 0,24551306E-02
T FOR N= 22, UR(T)= 0.16712176E=02
' FOR N= 23, UR(T)= 0.11352542E-02
FOR N= 24, UR(T)= 0.76971785E-03
FOR N= 25, UR(T)= 0.52097323E-03
FOR N= 26, UR(T)= 0.35204947E-03
FOR N= 27, UR(T)= 0.23754677E-03 FO
FOR N= 28, UR(T)= 0.16006577E-03
FOR N= 29, UR(T)= 0.10771927E-03
FOR N= 30, UR(T)= 0.72405528E-04%
~ FOR N= 31, UR(T)= 0.48614645E-04
FOR N= 32, UR(T)= 0.32606971E-04
FOR N= 33, UR(T)= 0.21848889E-04 F
FOR N= 34, UR(T)= 0.14626801E-04
FOR N= 35, UR(T)= 0.97834836E-05
FOR N= 36, UR(T)= 0.65385729E-05
~ FOR N= 37, UR(T)= 0.43665377E-05
FOR N= 38, UR(T)= 0.29138964E-05
_ FOR N= 39, UR(T)= 0.19431672E-05
FOR N= 40, UR(T)= 0.12949724E-05
CFOR N= 41, UR(T)= 0.86246086E-06
FOR N= 42, UR(T)= 0.57406339E-06
~ FOR _N= 43, UR(T)= 0.38188625E-06
FOR N= 44, UR(T)= 0.25390619E-06
FOR N= 45, UR(T)= 0,16872837E-06
FOR N= 46, UR(T)= 0.11206975E-06
~ FOR N= 47, UR(T)= 0.74401811E-07_
FOR N= 48, UR(T)= 0.49372133E-07
FOR N= 49, UR(T)= 0.32748523E-07
FOR N= 50, UR(T)= 0.21713042E-07

FOR

T=

T=

T=
T—

T=

T=

T= 0.27034534E-05 TO

0.55172513E-07
0.11034502E-06
0.16551754E-06

ROUND TRIP TIME= 0.55172513E-07

T0
TO
T0

0.13517274E-06 SEC

0. 190345245 06 SEC

0.22069005E-06
0.27586259E-06

0.33103509E-06
0.38620760E-06

0.44138011E-06
0+49655261E-06
0.55172518E-06
0.606897T4E~-06

0.,66207019E-06

0.71724275E-06
0.77241520E~-06

0.82758777E-06

0.88276022E-06
0.93793278E-06

" 0.99310523E-06
0.10482779E-05

0.11034503E-05

0.11586228E-05

0.12137954E-05
0.12689679E~-05

' 0.13241403E-05

0.13793128E-05
0.14344855E-05

0.14896579E~-05

0.15448304E-05

0.16000030E-05

0.16551755E~05

0,17103479E-05

0.17655204E-05

0.18206931E-05

0.18758655E-05

- 0.19310382E-05

0.,19862104E-05

0.20413831E-05

0.20965558E~05

0.21517280E-05

0.22069007E-05

0.22620733E-05_

0.23172456E-05
0.23724183E-05
0.24275909E-05
0.24827631E-05
0.25379358E-05

0.25931085E-05

0.26482807€E-05

TO
T0
T0
T0

T0

10
T0
70
T0
10
T0

10

70
‘10
T0

TO0

T0

10 (

TO
T0
T0
T0
T0
TO
T0

T0

TO

10

T0

10

10

10

TO

10 0.

T0
TO
T0

10

TO
10
T0
T0

T0
10

TO

T= 0.27586256E-05 TO

0.52138034E-06
057655279E~-06 SEC

o 30069026E 06 SEC
0.35586276E-06 SEC

0.41103527E-06 SEC

0.46620778E-06 SEC

SEC

0.63172535E-06 SEC

0.68689792E-06 SEC

0.74207037E-06 SEC

0.79724293E-06 SEC

0.85241538E-06 SEC
0.90758794E-06 SEC
0.96276039E-06 SEC

~ 0.10179330E-05 SEC

0.10731052E-05 SEC

0.11282779E-05 SEC

0.11834504E-05 SEC

0.12937955E-05 SEC

0.13489680E-05 SEC

0.14041404E-05
014593129E-05_

SEC
SEC

0.12386228E-05 SEC _

0.15144855E~05 SEC

SEC__ _

0.15696580E~05
0.16248304E-05
0.16800031E-05

SEC
SEC

0.17351756E-05 SEC

0.17903480E-05 SEC
0.18455205E-05 SEC
0.19006931E-05

0.19558656E~05
0.,20110383E-05

O. 20662105E 05 SEC

O. 21765558E .05 SEC

0.22317281E-05 SEC

0.22869007E-05 SEC
0.23420734E-05 SEC

SEC

0.23972456E-05 SEC
0.24524183E-05 SEC
0.25075910E-05 SEC
0.25627632E-05 SEC

0.26179359E-05 SEC

0.26731086E~-05 SEC

0.27282808E-05 SEC

0.27834535E-05 SEC

0.28386257E-05 SEC
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CASE 2

DEL= 0.50000096E-06

_ ROUND TRIP TIME= 0.68965644E-09

 FOR N=_ 1, UR(T)= 0.64976310E 00 FOR T= 0.68965644E-09 TO 0.80689886E-07 SEC
FOR N= 2, UR(T)= 0.84438407E 00 FOR T= 0.13793128E-08 TO 0.81379539E-07 SEC
FOR N= 3, UR(T)= 0.82297444E 00 FOR T= 0.20689694E-08 TO 0.82069192E-07 SEC
FOR N= 4, UR(T)= 0.71298444E 00 FOR T= 0.27586257E-08 TO 0.82758859E-07 SEC
FOR N= 5, UR(T)= 0.57908868E 00 FOR T= 0.34482821E-08 TO 0.83448512E-07 SEC
FOR N= 6, UR(T)= 0.45152455E 00 FOR T= 0.41379388E-08 TO 0.84138165E-07 SEC
FOR N= 7, UR(T)= 0.34228128E 00 FOR T= 0.48275952E-08 TO 0.84827817E-07 SEC
FOR N= 8y UR(T)= 0.25417339E 00 FOR T= 0.55172515E-08 TO 0.85517484E-07 SEC
FOR N= 9, UR(T)= 0.18579655E 00 FOR T= 0.62069078E-08 TO 0.86207137E-07 SEC
FOR N= 10, UR(T)= 0.13413748E 00 FOR T= 0.68965642E-08.T0 0.86896790E-07 SEC
FOR N= 11, UR(T)= 0.95873341E-01 FOR T= 0.75862214E-08 TO 0.87586443E-07 SEC
FOR N= 12, UR(T)= 0.67958131E~01 FOR T= 0.82758777E-08 TO 0.88276110E-07 SEC
FOR N= 13, UR(T)= 0.47836408FE-01 FOR T= 0.89655341E-08 TO 0.88965762E-07 SEC
FOR N= 14, UR(T)= 0.33473283E-0L FOR T= 0.96551904E-08 TO 0.896554156-07 SEC
FOR N= 15, UR(T)= 0.23303248E-01 FOR T= 0.10344846E-07 TO 0.90345068E-07 SEC
FOR N= 16, UR(T)= 0.16151029E-01 FOR T= 0.11034503E-07 TO 0.91034735E-07 SEC
FOR N= 17, UR(T)= 0,11150239E-01 FOR T= 0.11724159E-07 1O 0,91724388E~-07 SEC |
FOR N= 18, UR(T)= 0.76711904E-02 FOR T= 0.12413815E-07 TO 0.92414041E-07 SEC
FOR N= 19, UR(T)= 0.52613699E=02 FOR T= 0.13103472E-07 TO 0.93103693E-07 SEC
FOR N= 20, UR(T)= 0.35985726E-~02 FOR T= 0.13793128E-07 TO 0.93793360E-07 SEC
FOR N= 21, UR(T)= 0.24551306E-02 FOR T= 0.14482784E~07 TO 0.94483013E-07 SEC
FOR N= 22, UR(T)= 0.16712176E-02 FOR T= 0.15172442E-07 TO 0.95172666E-07 SEC
FOR N= 23, UR(T)= 0.11352542E-02 FOR T= 0.,15862099E-07 TO 0.95862319E-07 SEC
FOR N= 24, UR(T)= 0.76971785E-03 FOR T= 0.165517556-07 TO 0.96551986E-07 SEC
FOR N= 25, UR(T)= 0.52097323E-03 FOR T= 0.17241411E-07 TO 0.97241638E-07 SEC
.~ FOR N= 26, UR(T)= 0.35204947E-03 FOR T= 0,17931068E-07 TO 0.97931291E-07 SEC
~ FOR N= 27, UR(T)= 0.23754677E=03 FOR T= 0.18620724E-07 TO 0.98620944E-07 SEC
FOR N= 28, UR(T)= 0.16006577E-03 FOR T= 0.19310380E-07 TO 0.99310611E-07 SEC
FOR_N= 29, UR(T)= 0.10771927E-03 FOR T= 0.20000037E-07 TO 0.10000026E-06 SEC
FOR N= 30, UR(T)= 0.72405528E~04 FOR T= 0.20689693E-07 TO 0.10068991E-06 SEC
FOR N= 31, UR(T)= 0.48614645E-04 FOR T= 0.21379349E-07 TO 0.10137956E-06 SEC
FOR N= 32, UR(T)= 0.32606971E-04 FOR T= 0.22069006E-07 TO 0.10206923E-06 SEC
FOR N= 33, UR(T)= 0.21848889E-04 FOR T= 0.22758662E-07 TO 0.10275888E~06 SEC
FOR N= 34, UR(T)= 0.14626801E-04 FOR T= 0.23448318E-07 TO 0.10344854E-06 SEC
FOR _N= 35, UR(T)= 0,97834836E-05 FOR T= 0.24137975E-07 TO 0.10413819E-06 SEC
FOR N= 36, UR(T)= 0.65385729E~05 FOR T= 0.24827631E-07 TO 0.10482786E-06 SEC
FOR N= 37, UR(T)= 0.43665377E~05 FOR T= 0.,25517287E-07 TO 0.10551751E-06 SEC
FOR N= 38, UR(T)= 0.29138964E-05 FOR T= 0.26206944E-07 TO 0.10620716E-06 SEC
FOR N= 39, UR(T)= 0.19431672E-05 FOR T= 0.26896600E~-07 TO 0.10689682E-06 SEC
FOR N= 40, UR(T)= 0.12949724E-05 FOR T= 0.27586256E-07 TO 0.,10758648E~-06 SEC
FOR N= 41, UR(T)= 0.86246086E~06 FOR T= 0.,28275913E-07 TO 0.10827614E-06 SEC
FOR N= 42, UR(T)= 0.57406339E-06 FOR T= 0.28965569E-07 TO 0.10896579E~06 SEC
~ FOR N= 43, UR(T)= 0.38188625E-06 FOR T= 0.29655225E~07 TO 0.10965544E-06 SEC
FOR N= 44, UR(T)= 0.25390619E-06 FOR T= 0.30344885E-07 TO 0.11034511E-06 SEC
FOR _N= 45, UR(T)= 0.16872837E-06 FOR T= 0.31034538E-07 TO 0.11103476E-06 SEC
FOR N= 46y UR(T)= 0.11206975E-06 FOR T= 0.31724198E-07 TO 0.11172441E-06 SEC
 FOR_N= 47, UR(T)= 0.74401811E-07 FOR T= 0.32413851E-07 TO 0.11241407E-06 SEC
FOR N= 48, UR(T)= 0.49372133E-07 FOR T= 0.33103511E-07 TO 0.11310373E-06 SEC
FOR N= 49, UR(T)= 0.32748523E~07 FOR T= 0.33793163E-07 TO 0.11379339E-06 SEC
FOR N= 50, UR(T)= 0.21713042E-07 FOR T= 0.34482823E-07 TO 0.11448304E-06 SEC
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MACE

OPERATING SYSTEM

VERSION 4.1

JOB ORIGIN - EXPORT/IMPORT
X X RRRRRRRRRRR  RRRRRRRRRRR JJ MM MM 44 44
XX XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MMM MMM 44t 444
XX XX RR RR  RR RR JJ  MMMM MMMM bbby 4444
XX XX RR RR  RR RR JJ MM MM MM MM 44 44 44 44
- XX XX RR ~ RR RR RR JJ MM MMMM MM 44 44 44 44
XX XX RR RR  RR RR JJ MM MM MM 44 44 44 44
CXXXX RR RR RR RR JJ MM MM 44 44 44 44 a

XX RRRRRRRRRRRR  RRRRRRRRRRRR JJ MM MM 44 44 44 A

XX RRRRRRRRRRR  RRRRRRRRRRR JJ MM MM 444444444444 4444444446444

XXX X RR RR RR RR JJ MM MM 4444444444004 G4444LLLLLLLG
XX XX RR RR RR  RR JJ MM MM 44 b4
XX XX RR RR RR RR JJ MM MM 44 44
XX XX RR RR RR RR JJ MM MM 44 44
XX XX RR RR RR RR JJ JJ MM MM 44 A
XX XX RR RR RR RR JJJJIJIIIIIY MM MM 44 44
X X RR RR RR RR O JJJIJJIIIIId MM MM 44 44




PROGRAM TWSTRK(OUTPUT,TAPES=0UTPUT)

000002  DIMENSION TORSN(5,51), TORQUE(5451),X(51),
+T1(51)3yT2(51)5T3(51),T4(51),T5(51),Q1(51),Q2(51),Q3(51),Q4(51),
+Q5(51) ‘ ‘

000002 REAL N,K
600002 PI=4.#ATAN(1.)
000006 DU 90 I=1,5%
000007 K=(I-1)
000011 DO 90 NX=1,51
000015 XN=(NX=1)
000016 XI{NX)=XN/50.
000017 TORSN(I,NX)=0.0
000020 TORQUE(I4NX)=0.0
o 000021 DO 90 M=1,30
000023 N=M+M=-1 S ,
000025 TORSNN=8 #SIN(N#PI/2 )#COS(K#N#PI /4o )#SINI(N*PI#X(NX))/(N*N=*PI+P])
000052 TORSN(IyNX)=TORSN(INX)+TORSNN
000056 TORKN=8. #SIN(N#PI1/2¢ ) #COS(K#N#PI1/4.)#COSIN#PI#*X(NX))/(N#PI)
000103 TORQUE(I,NX)=TORQUE(I4NX)+TORKN
000107 90 CUNTINUE - -
000115 WRITE(5,16)
000121 WRITE(5,15)
000125 DO 91 J=1,51
000127 WRITE(S5,14)X(J), (TORSN(L,yJ),yL=1,5)
000140 91 CUONTINUE
000142  WRITE(5,17)
000146 WRITE(5,15)
000152 DO 92 J=1,51
000154 WRITE(5,14)X(J)s (TORQUE(L,J)yL=1y5)
000165 92 CONTINUE
000167 DO 93 I=1,51
000204 TL(I)=TORSN({L,I)
000205 T2(1)=TORSN(2,1)
000207 T3(I)=TORSNI(3,1)
000210 T4{I)=TORSN(4,1)
000212 T5(1)=TORSN(5,1)
000213 QLITI)=TORQUE(1,1)
000215 QZ(I)=TORQUE(2,1)
000216 Q3(1)=TORQUE(3,1)
000220 Q4(I)=TORQUE(4,1)
000221 Q5(1)=TORQUE(5,1)
000223 93 CONTINUE
000227 WRITE(5,13) B
000232 CALL SETPLT(1sXsT1951y1H*,3,3HXTL)
000241 WRITE(5,13) , -
000245 CALL SETPLT(LyXyT2,51y1H#,3,3HXT2)
000254 WRITE(5,13) , , ,
000260 CALL SETPLT(lyXyT3y5L,1H%,3,3HXT3)
000267 WRITE(5,13) o B
000273 CALL SETPLT(lyXyT4y51y1H%,3,3HXT4)
000302 WRITE(5,13) -
000306 CALL SETPLT(14X,T5951y1H#,3,3HXTS5)
000315 WRITE(5,13) o
000321 CALL SETPLT(14XsQLly51,1H%,3,3HXQL)
000330 WRITE(5,13)
000334 CALL SETPLT(14XyQ2951y1H%,3,3HXQ2)
000343 WRITE(5,13)

000347

CALL SETPLT(1sXsQ3+51yLH%,3,3HXQ3)




000356 WRITE(5,13)

000362 CALL SETPLT(L9sX9Q& 51y 1H%*,3,3HXQ4)
000371 . WRITE(5,13) - , - o o
000375 CALL SETPLT(1yXyQ5551y 1H#,3,3HXQ5)
: 000404 WRITE(S5,13)
000410 STOP
000412 13 FORMAT('7") B ) , - - - -
000412 14 FORMAT(5X3F5.3,5(1X3G9.2))
000412 15 FORMAT (' ROBERT J. MARKS II'/' TRAVELING WAVES FINAL'//,7X'X'5X'0? ; -
o FyOXYT/8Y g IX YT/ yIXY3T/8,6XT/21)
000412 16 FORMAT('7TORSIONAL DISPLACEMENT!) S
B 000412 17 FORMAT('7TORQUE DISTRIBUTION!')
000412 _ END
PROGRAM LENGTH INCLUDING I/0 BUFFERS
B 003712
UNUSED COMPILER SPACE
025400
iz ,
H ) . o L . — 4/
10 /
9 //




. TORS TONAL DISPLACEMENT
“UROBERT J. MARKS IT )
TRAV ELING WAVES FINAL
X 0
000 0. . 0

T/8 T/4
L] O.

37/8
0.

T/2
0.

L020 4.0lE-02 3.99E-02 -3.59E~15 -3.99E-02 -4.01E-02

» 060 12
T T, 080 .16
. 100 « 20
T T 120 W 24
. 140 « 28
J160 W32
« 180 » 36
T 2000 .40
»220 o bh
T B Y O R
« 260 e H2
T T 2800 o560
s 300 « 60
B 374 | N X
+ 340 .68
TTTITTTTTTTTL360 W72
+380 « 16
_____ T, 400 .80
»420 e 34
T 4400 .88
« 460 692
L4800 .96
« 500 « 99
5200 W96
- 540 e 9 2
w TTTTTTTTTTL,EB0T .88
- 580 84
T T 6000 .80
« 620 o 16
T U640 W72
« 660 « 68
T T U680 64
. 7100 260
. 720 56
« 7140 52
T, T7600 T W48

.860 .28
T L8800 W24
.900 .20
T U920 W16
L940 .12
U960 7.99E-02 8
.980 4.01E-02 3
T I.000 -1.49E-14 =9

12 -3.43E-15
. 16 T =4,03E-15
.20 -3.65E~-15
024 -4,18E-15
.28 -4 45E-15
032 -4.,87E~15
036 -4.92E-15

.40 -4 ,7T3E-15

044 _4099E—15
. 48 -4, 69E-15
050 -BOOlE—IS

.50 - =5,T72E-15

«50 -5.94E~-15
.50 -5.89E-15
«50 -5.77TE-15
«50 ~5.65E~15
«50 -6.02E-15

.50 T =4.99E~15

-50 ‘5.71E‘15

.50 —6.46E-15

050 -6u97E_15
» 50 -T7.52E-15
« 50 -T.44E-15

+50 -7.52E~15

«50 ~6.97E-15
« 50 ~be46E-15
«50 -5.71E-15
«50 ~4,99E-15
»50 -6,02E~15
050 ~-5.65E-15
«50 -5, 77TE~15
.50  =5.89E-15
« 50 -5.94E-15
« 50 -5.72E-15
«50 ~5.01E-15
<48 -4 .69E-15
o 44 ~4,99E-15

.40  ~4.73E-15

+36 -4.92E-15
032 o “4087E—15
-28 ‘4.45E-15

e 24 -4,18E~-15

« 20 ~3.65E~-15

.16  ~4.,03E-15

12 ~3.43E-15
«02E=-02 -3.25E~15
«99E-02 -3.59E-15
;66E‘15' 1041E‘27

~el2
_016 7
"020
—.24
'028
—032
"036
-.40
_044
~e48
_050
—650
-050
=50
-.50
“050
~050
-+50
-+50
=50
-«50
~050
’050
_.50
”050
-+50
_050
-+50
-.50
—050
-e50
=-.50
-+50
-.50
-+50
“o48
“n44
'040 o
‘036
-e32
~.28
-.24
-.20
-s16
‘012
-8.02E~-02
~3.99E-02
9.66E-15

40T 99E-02  B8.02E-02 -3.25E-15 -8.02E-02 ~7.99E-02

_012

=016

-:20
-e24
~e28
~+32
-:36
=40
- bt
’048
- 52
7"356
-+ 60

7—664

-.68
- 712
- 16
-.80
-84

- -.88

'092

~e 96

-+ 99

~e 96
—'92
-.88
-84
"80

- 16
—072
-¢68
’064

-e 60
_056
-'52
—048

- 44
-.40
_036
-.32
~.28
~_.24

=+ 20
"016
—012
~7.99E-02
—4001E-02
1.49E-14
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11
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9

TORQUE DISTRIBUTION

TROBERT J. MARKS I1
_ TRAVELING WAVES FINAL
_ X0 1/8 T/4 37/8
0.000 2.0 2.0 -3,61lE-13 =2.0
.020 2.0 2.0 4,08E-14 =-2.0
. 040 2.0 2.0 ~4 64FE=14 =-2.0
. 060 2.0 2.0 1.01E~14 =2.0
. 080 2.0 2.0 -2.16E-14 =2.0
100 2.0 2,0 2.94E-15 =-2.0
120 2.0 2.0 -1.36E~14 =2.0
<140 2.0 2.0 -3,56E-14 =2,0
160 2.0 2.0 3,65E-15 -2.0
L.180 2.0 2.0 -3,52E-15 =2.0
<200 2.0 2.1 6.28E-16 =-2.1
. .220 2.0 1.9 2.91E-15 =-1.9
e 240 2.0 2.0 -2.22E=-15 =2.0
. 260 2.0 . 1.63E-02 -1.60E-14 =-1.63E-02
<280 2.0 6.80E-02 -5.16E-14 -6.80E~02
.300 2.0 . ~5,57E-02 2.90E-14 5.57E-02
. 320 2.0 3,22E-02 ~2.82E-14 -3,22E-02
) «340 2.0 -1.03FE-02 4.47E-14 1.03E-02
. 360 2.0 ~4,73E~-03 ~4,79E-14 4.73E-03
- .380 2.0 1.156-02 4.70E-14 -1.15E-02
. 400 1.9 ~lel4E=02 5.42E-15 1.14E-02
« 420 2.1 7.28E~03 =4.59FE~14 -T7.28E-03
440 2.0 -2.44E~-03 -3.18E~-14 2.44E-03
. 460 1.9  —6,79E-04 =2.58E-14 6.79E-04
. 480 2.3 1.23E-03 -1,28E-14 -1.23E-03
2500 -3.61E-13 -1.,97E~14 -2.50E-27 1.97E-14
520 -2.3 ~1.23E-03 1.28E-14 1.23£-03
«540 -1.9 6.,79E-04 2.58E~14 -6.79E-04
560 =2.0 2.44E-03 3.18E-14 -2.44E-03
- .580 -2.1 -7.28E-03 4.59E-14 7.28E-03
' L6000 -1.9 1.14F-02 -5.42F-15 -1.14E-02
777777 620 =2.0 . -1.15E-02 -4.70E-14 1.15E-02
640 =-2.0 4,73E~03 4.7T9E-14 -4.73E-03
660 =-2.0  1.03E-02 -4.47E-14 -1.03E-02
L6860 =-2.0 -3,22E-02 2.82E-14 3.22E-02
~ L,700 =2.0 . 5.57E-02 -2.90E-14 =-5,57E-02
.720 =2.0 -6.,80FE~02 5.16E-14 6.80E-02
740 -=2.0 -1.63E-02 1.60E-14 1.63E-02
L7160 -2, -2.0 2.22E-15 2.0
] L7800 =2 -1.9 -2.91E-15 1.9
800 =2.0 -2.1 -6.28E-16 2.1
) .820 -=2.0 -2.0  3.52E-15 2.0
.840 -2.0 -2.0 ~3.65E-15 2.0
860 =2.0 =240 3.56E-14 2.0
.880 -2.0 ~2.0 1.36E~14 2.0
-900 "7200 "'200 —Zogli’E—15 2.0
2920 =2.0 -2.0 2.16E-14 2.0
) « 940 =2.0 -2.0 -1.01FE-14 2.0
2960 =2.0 -2.0 4 64E-14 2.0
980 =2.0 -2.0 ~4,08E~14 2.0
- 1.000 -2.0 -2.0 3,61E-13 2.0

RO I~
|

T/2
-2.0
’200
-200
“ZQO
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-2+0
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'200
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“’2.0
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3.61E-13

® ‘e e o 6 © ® & © o © © © . ©® & ¢ @

‘e e e

RPN MNRON NN NN N NN =N NN
COCCOOOCOOOCOCOOCCOOOO O VO OW

e o o




e

P

bt ek et d o et

L o 0 o e e e e (T e Lo

'?C,),(x oy I

Lt e ]

Pt

Pt

L e A e L T e B e B o T e I B B e e T e R = R o I o R S PR Y

]

Bt bl et et b o | pf beed  fed ] | ] Bt e

Tl A e e e e e e e e T e e e ————e—e——— -

«5(=2/2)




Lo 0 o o oo o e o e i e o e e 1 e o e 2 s o o e e e e o e 2 e e S o S i e e o e 2ot ot e 2 e e e e o e et e e e e e e

Al 7)1

L B B B el o B R

I
I
1
1
I
I
I

X
I
2

ETRNN S S 'Y

3

Fi3

2. k..

3 3% A,

L]

N i !
e e e L L e e e e SR T Y R SO ] PPy (U DY OIS U
~ i i

X
um,/
/.,,
/
2

I

Tl Ao e e e e e S e e oo —— e

|
IIIIIII/IIIIIIIIIIIIII
i i

— X

12




(o

©

G

wxwssswsrers PRINTED VALUES OF Y ARE 1.0E 15 TIMES ACTUAL VALUES %3 s s %

| =4 >

820000 == m o m m m e e e e e

7ﬁ(x,740%

AlLL VALUES EFFECTIVELY = O

3

#

3

i

1

1

I

" -

I -

I

I

1

I

I

I e _
)|

I

1

1 S
1

1 ) ] -
I

I 3*
1 ~ .

I $# ¥

1 w # #

I 3# # #*

1 #* * #* #*

I # *

)

1 #

#* )
e T R p—
.5000 CXyTP




T g g g

'ﬁft.,(&'., T/2)

et bt e ] b ey

I

ford ek ond | d

Pt et e et Pt g

,//:&

3

i\n

m
(0]

®




| | | | | |
i | } i ,,
! ¥ W I k
| ﬂ “_W |
' | |
! * | :;ﬂ {
| 1 |
| { 5 i _m
I i .@
| [
g P |
! _W | , M
i IR | ]
,_ _W ” V
B [ !
t P !
— i —_ H
§ b
H , _\
! | [
1 b
— —,, :
) ! !
1 b
] , | | ,
! | . ﬁ |
! s | W
i [ ! |
i | i ,
§ w |
! ”, i
! W !
o | |
! | | i
! | | ]
! i
¢ !
! ]
! i
! |
! i
! ]
! ]
! I
! !
! i
4 i
! '
! ]
! b
i Pl
i . , | W i
+IIIIIII,IIII"IIWIIIIWIIII,IIIMNIIIIIIIAT
i : | , i
! !
! 1
! 1
! ;
! i
{ !
! i
8 i
I ., 1
! i
! [
| by
! !
! i
! i
! 1
t i
! !
! 1
1 ] ‘
§ ! 1
i m |
! | ]
! )
! ]
! I
! i
1 P
! ]
! )
! i
i " ,
i i ,,
1 h |
i i w
] " |
! 1
! i
! i
! i
I ]
! )
i i |
! b ,
[ [ |
[ i W
! 1 !
i i |
i ' . w
. ! ‘ !
! t O b i
i ] ° ;
I | : *\ : 1O |
-TLu&IIIIIIIIIIIIIII IIIIIIIIII”IIIIMI +W !
o- ol W |
-../ ow !
—_— K o |
~ T
%S | | |
| i | i
| H
| i
X
| i
W , ,, t |
W | | « | | ! |
i i | |
cLlEr ’

10
9
G
tel
4
3

il
11



)

e RE UL G e bk op THE BDESpLAS M A &
{ { Lk 1 ® g ) ) o )‘ . » N
TiME AND SPACE May INTERRRE TR D
NUM BN OF STANDING WAVE S, it

X i c"~f.(} 7y
A AN INEEN T

ARE DL T RMINEL BY THE Four
o THE INMETIRL pEs ﬁ«f*b&w
EQUATION €:>L SORIRING THE PBARY

KA /\ l
TH !,

MO0 ;\1 :
@D : SN .
70(\, ) s 8 My Atd Nallds, VY Ne H? Y L Yy i
E . Ty 3 vl F P A
m ) (a1 - G

1 AN DL SEEN CHAM

oF  THE k‘};ﬂ"s;z’ V|
wiERt VGH/ Hystenl
PRAPERTIE S OF TP AR THE WAVE !‘Mﬁﬂ??; ok

THE Nt CoMi HN! i“t (i!"l‘?fst’*f’l ‘ L TE gw vl “2”[/’”‘)'/#"‘;0 5
THE P fy(HJ’ B

o REGLEMOY {N Hoe o PRV /‘,j Y, %)
ANp THE t’“/‘* V TH OF THE NaH comMipaon b a ' '
l"L ! ok .‘ Pioy \z;,; ., HENCL ; 2y N e
THE W é
a  WILL b Ok
e e o
ANOTHE 2 INTE R
MoTion OF TR W‘af’ I‘

AND YMAGL g W‘ - ff\“t‘

{ MOTHE EREE D, SNCY OF AERATION
s ATENG  COM 2 [ 1 NeTT VL /2
1s DECECMINED Ry PHY S /“: £

PA N

REPRE

A QA THNG

T H lé u
| [;;;é :

(v

i ‘U‘i‘u .

@/@, e
& & e g&/%’i
(¥




5 00 = == m e £ e e

et e

20)

4

Vo lx

—

*

Bami et ped

3t

U bt e bt fod et P ed e et bl e el b poed b i b | g

[—

_y* IIT...I,IIII

i

Prard pmed | et

3#*

I
I
1

—t

I
=3e00 H-—mmmmm e e e e e e e e

«50

0.00

12

11

i0




boed et frad e ek pod g

I

o Bmal Lo B IR

50 e e e e e e
(X, 78

v
81

)

e B i I

d
IIII,IIIIIIIII*IIII
3

4
%
3
k
k.
2
*
! 3
%
4
* m
|
i x |
#* ;
e J
i
|
* :
- w
%*
* |
W%
%
*IIIIIIII#IIW,II
o |
|
|
!
|
|
W
1 1

Lo B B L ]

Pt e b et bl g

—

“3000 Hmmmm o e e

25

0.00

«50




#angeswurrnxr PRINTED VALUES OF Y ARE 1.0E 13 TIMES /

ECFECHVELY =Q

g Talx,JA)L
. ,; % ALL VALUES
L I -
I
o I
I
I
1
]
I
I
I
I =*
o 1 # i
I ¥* #
1 #* h O w
o 1
I
_ !
1
1
I
) I
I
B I
I
@ I
® +*
) 1
4.0 +
0.0
o e
11
10
9
{
. _

7

+#

i

X B N R i PSS

3#*

o e e e e e e NI I A M e e e e e D e e e R A M NDe W WD M e A W N W G R NI e R MD e WG AN WD W som e e e e e o

+

MHHHP—‘HHHHMMHHHD—QD—Q*H)—QHHHH‘HHHHJ—QHP—(HH

+

*




Pore |t e dend et

50

; i : i i ;

WTTRT W

o

U SR

S 2E

B o ()l o o o e e e -

: |
ﬂ !
e ]
] 1
| % i
] | | I
| 3 i
m P
| ® [
i |
- 1 :
— i
% o w
| e ,
_ % | o |
w . |
| [ % | { i
| | , |
| o | £ | o
| I Lo - ) I
w | \ e % e . o
=Y T T [ e 3| I L Cool
" P | N Y R R I i I | I N
I I : ; ! ] . I ,
% | , \ ! | ] | | | w | | , W M A
3 o b L % o | o M P
P I N b P | o V P ﬁ I
| A e e e N S B : 4 | | A
| | ,,, i i , | : | P | | ! ! ” _ :
o N | o o ! I
, | | | | | ! | | ! , , | ' i i i |
' I | ” i | ! i ! , 4 | ! : ! | |
, ! i / | | , ,, | ; | ! | | |
L wv L w , L , L W . Lo
. | | | | | L | .
< | | | A | | I T T |
; ” ; ! i i w | ! |
L | | ! u L . m w
| | P | _ | ! A, : I
| i | i i ~ | | i [ 7 |
4 | N ! i | _ | | : I A ,ﬁ | W , |
m : ! ! ! | | * ; ”, , | !




b o e e e e

5,00
/)/,n ( Kn 77)“

Lo B B I o B I I e I I R e )

L)

=

ot | ot ek e | gt et

o | et e | et Dk | e o

et N et P et ey

ook 7 el | St ot | foma  Pomend

.50

0.00




\m::,sm’ixfé“s‘:x’wé\!f"zfl, To THE DIRG
FALNE ) Y DIFE
Ailré

4) THE a“u”f;} 0,
prapt
ALbL F
THE

N EMS
f‘ Néf) >

: »N‘ mw@‘““m
. ,:,A“ja 7 ‘g&é’ \o“f i @«”«

“‘ﬁ%é"'
gING l%‘; OO T

{)‘ DS )Lif\f
WoULD Wé L 1), guf;\;
W/\ w FORM. REINGE
A N AL W WA YL

’ W‘"

E

.z)fl if %@f: AMNE %W.\[Z

A O (@ y=o bl A= - J

YiELP i h
RoTr Vet fg)

THE P HESHRTL T Yy
PiE VIOPRS TE M (‘S PECTFIC A Aﬁi’ (i

TRUNCATE'S tTo O,
M) %

I g. S ) e et 5

— 20%’0




. (() {3 lo}é}-«._\\

4% . 6T

9. 4
g e
o fs

N :
TR ‘
N ) ' »

ey 40,04 g,
] e "/,Dt%“"!ﬁ'{‘ = VE! m‘ Y Decpr e e l T A ‘gf, e e
AND by mi 4 ! OIS | uﬂa QD wWHEN TH I,,{ oo b :
CoMiTs  To RESTy aT L= typ:

‘N o,t)

(‘?o =

o

Gy (o,b) = 7,& >
OC { (f ¥ (‘cf)j‘f;,f)g by Q ( (‘\ﬂ _rj;~ L?; o ?“

t & -

Now

20 @ s s
d (u{, <\‘(; S PG Ca k){; (;Q (\ 1.0 ) & ’Wj/.( $e

d e |
“Joraty
MP (>( i’» , o w) }(‘\
ST oF Y,

wib e Q,(5) 15 INpEDPL N EA

TERM CONTAIMING POSITIVE & :

WAS NOT INCORPERATED tmj@ [LapR
Brepusr HEAT WAVE 1S (:)p,m )
k ;‘\j‘ PosiTive VoD o E et e N

F ol f? (u ’;,;‘}
BV L OMLY

Ao leps)tY

(o Re ):2 -

el
P IRV ]
5"”4.3“; \

&*Mf‘; 0\9{ ({\ ( BG \{,((\v P“




CA BT INTEED RS b

4 3 wed o i

[ e ek PN

Vo, (EVE ) (e

D) [ SN T TR VI O I
Yoy ; o S FEE N
li '~“ ¢ 3(’,{3\\‘“»} ( o~ ¢

FINDING gmel RATLE AT
THE LHING Aot top Y Do NOT EFF

VYRS e ‘Teu B0 AL :i;‘!“f"‘*/"’"” i

h

PARAMPTERS /?

T Y A -
16,3878 107 m™="

CoMpPRTIMNG

Qox b leg % 10
L AR MM K
Lo T = N
§ Vove g

4

&h
-

4‘@ PV
ég WERYY A




covs o AN TN

THIS SYsTEM |8 Al , — .
TRANSPsstoN LINE ik TTevol A ®h,

AN A (‘[g /e ) :,34’{ e THERMAL CON PLSTIVITE,

€ 2
Ty o b} g \

,,,v .

(“» V ,
~y







For

Fo <,

Fal

[KPRS Riea]

§ el

R & AW




) Eo g »;(.
CBlwye w] @

L) - fy );:AJ
¢ Q {ﬁ(/l)')
’ F;(‘i

g ﬁ"")")"‘\(“l/w)ﬁ L (s - ) + //J (///
{

(w?- WS
z < Ll)g{‘ g 7)[( w? - L AN

: “4*@(!'2(“;‘2-
L™
(m»’

e

00w BV (")
s, '&f,>3/a - - 7
- ”(Lu N )+wzj,_ Jz(é‘”f’%ﬁ@%*{;
(w ub,) (m,) iy

) = At »?("l“gm (f{,}(x‘&?')
S

'v) L { [’/),J,/l)ﬁ

} 2 (e 7% ) Yo,
A =

FaR LARGFE

YALUE =
HEMN

G

Up AND (1, MAY BE CONSIDERED EQUAL

(k- 20y 2 ey )

I j ﬁ
4 ’ |
] [ ,
4 . ﬁ
i : !
[y _l z
H ‘ ‘,
| p x
3 :
/ L |
4 § [ \
- : ‘l!
# { |
4
i
%

[
|




”(J Vo (w) wikh Folbibow

Bot N AN IHVERSE

AGYRPTOTES

s S |

\i/ tad,,

b ey

L) =




) (7{ {3 (’.‘u,)) - (7, Ce) a{{“)a) ) i

]
;o (e ) - < f‘('“)};’u Y (fﬁ“ U * (f""“f“a!i}; Do PROBLE M 2.0
ke ;;f‘,»:*é 2} ) SELSLE S N PE e o
YN SHUNT AVMTT

(E’iiw‘:x Artp W) VALDES S1veEr PER ONIT LENGTH)

GIVEND Y(uy 2 §¢ & ‘cﬂ

R ) ;w“”
brom £ort b
Py ( L iu
' e / [T
e g{\)ﬂél(“x “}xw

l/“
crlw /u\}“ ;(”"3

R l w e,
. Lg) ) ‘['»-‘,’
tg 4

" “ 2.6 A4 4
. Ll ety P S
IW2ETS ' L '{p, < {* 2 A
CARNY A TR L SR TP :

' o ¢y & $e

Ve # ( ({,_‘)'}/ - C%‘-"V"

b

&0

Sa fw s #(5)= 5 (Jgs) ’j:’/; }

SYNTHE G _ o |
AT W), ECS)T0 e ok RIES D FANKR TUMNED Tl

G an PARMLLLL LC TANK TUNLDY Ta da)
AT e 4“./ AB)T AR O TANK TUONED 7o ot
. |

ij?“% @ FCIRCUNT APEARS A
AMce AT R FREQUEN s

AS WP,

GIVEN THAT SYNTHESIZED CIRCOIT 1S5 LC, AND
wiTH some TRIAL AND ERROR CRANKING, THE
INCREMEN TAL EQUIVALENT CIRCUIT FOR ;Z(S\,

1S THE FOLLOWING® (Lom/o) )

Lo
O GHIH T

L SUJQ ‘*’(‘) '9>
'u/«?

T
- CE LW w2

§
i

L, AND C TUNED TO z;u,
Lo ANDC TUNED To w,

OF INCREMENTAL TRANS, LiMe Eooiviiledy o IREwT

AT HIGH FREQUENCIES, C witl ACT AS A SHORT = Z(s)=>L,S



VERIEICATION:

)

a
«

2

= R

| LC TSI RIS
3

s (g LO,"* 3

r

/

e TR

Wy en?)

.
e

L - 0,7y (@

b 5L C&:&;)ﬁly‘ ol )

‘
9 4 o
(w,”+ 5 )

¥ \3“'
TERREY J

. sL( 871w’
R

)



e)

S~

o ‘; ') £y ’J"dﬂ 3

; @,M‘[‘i['f 8 L
3
5

Iﬁ
{

B GRAPR'S SPACLS UIME RAYSS
ot

""/J ’*},:2 b "} 53
o g 3 6 \}(‘},
M/’%\* Z*

Tz 1y TERVAL

RS ION

A MoMoOTAONICALLY

USING INTE R VAL
e

ASING MCHIR
coM Pt




Yy N Y
USING Vi AS

g n
s

Vo b

(@ |V Ny (&) Woan) st e V2l A
= rus®

Gy w it = €9
5;'?1 p ¢ (f'i;}‘ \KE ¢

A R | ’
-y = SN )] o \ Y;’ J |
- @zfg,.a(q i) %\ 910 !

" ¢
%@fg MAY o {M
foax 2 (=

S
Fhing W







o T

e

e

<& ¥

2

A




40

45

S

%

@

i

~ L

AL

oo L
2 e
e,

e,

.

oo {EOR By

e S S

e

o,
sk

Shpp













o .


































il

S










N N e T e







o ot ek 2 e - / i
e [ © E /{.‘\\"lln sy
g i1 st




A

'

1%










G Ro (8URFAC £)

e 6 e 'mj;n L/f By

Foocomp L

Cemmmsemr R

e P eSS

o 0@ ME O 29

AR B



















T e = - Gt " - FH e







.




ey













Lz N B







i Lo £




- S s -
















&

e







N

e




g

i
















oy

£

25

el
o
s




5

o

i
e

e

g

[




RN 3
—
- £ e

St
-,

e T2










o
pom

3




P :

B







e




L3

e

S

s

it

%,










-

g

-

e

P
o
s




s

st

.




N

oy
sl

b

et

:

e




. a

~ W
s H
b PRy ey







.

“», .?»
., o
for Sy

0

o]







e .




o

g




SR RNVt RVR I
HHE&T‘W«& leop PER)

o= ToTAL ARMATURE
RES|sTANCE

‘  MECHAN)
e st oo £ ik . . . . s PwR‘ G‘E
S=sup CEQUIVAIERT)

CaPPER LOSSE § = {I’ql?'f?q
HEeuanicAL PWR. = /jﬁlzfqu“:é)
S

“CoPPER S










s
<
. o

— gt
Es o




e
s










































: ?: i, - B A
FaN » | | | ‘










e













eres « e = o

























s













ey




P
Sl




wy

bk o
g P

e
o





























































5o 5
i tdoyt !

I ' !

§e Z

o ; ; <



















S







%

@
&

[

4

he ©

%ﬁ%
iy

pugh ¢
£

f ¢
teng

The

Gt

{ oe

. & =

o Dot B B e TReed 55 @ w0
w @ o Be o Wil 8 esd € =
s Bt Lo B 2 oo B3 5 Jm &
i =9 et Je WD O =3
& o o O &b ok
e & B b som 144
o & = o ”
Gite [ o 4 4e!

il




e

i

&

o
o
. ;A &4 8 gt
“paod S g 4
ES I P
- . 5
0 i i

g
&
i

thet

é};
mg%ﬁ;

tie

poses ce

[
E:

ftote
‘I)ﬁagi@

€8 the symmeiry

the magne

in ovder thet the preo
§

g = {e
B % s ] = By
: : o .
1% o ] Sy )
= St 7 s g & R I ~ T
| N fo = oo fod o be e S m&ﬂm
7 - o G ot aot st g2 B @ i
uwwuﬁ.u;u.uﬁr{e\wéﬁsw B m\m

apsi

e fni

k=

applicable to transform

@

f

urrent
ment incress

i

B

N e «
S S o & o
e e T - o -




[

@
E

Th

J
&

&

ang

R,
2o,
EOE

S

Py

g

g

g

sk

nuous by

o

sent e

&



the boundary, x=0,

4

]

i
Upnests s

4 vers

%

=

P
[




K

wgpel

;
§
P
Wv&r
i

H

ES

yer

o

howe




fg srder to satisfy (%) (a), we
Py & s &,

g
&
Los
&
g3

-
¢
R

(14 (bB)

Bauations (143 (a), (b}, tegether,

e 4 B e
153 = B T

{16y fa)

p s

7 Y BV snivind
{g M} = ko gag, )
. [t pog

{e)



g‘(ﬂ' N 1
i
(18} o
ence, our final
r Eﬁ "
(g} %;{E‘ ﬁ’f@jg?
(197 <

We caa give a gf%p 1ical
% mg "field lines". In
of B, By definition a
which is, at each point

t peint, This means t
ton '

The left-hand side @f
and the right-hand s ﬁ&
(%,y}). By subs %ﬁ@%a%ﬁﬂ
in Regio %% 3 and 11, T

Now that we have c¢s Eﬁai;@
n proceed to devive an @%{
£

applying the formuls for mags

i

W o= “%;ﬂi&%"

[

{normal to the page)



oo

RF

" 4 : ﬂ ! y 4 »,f e

L %

e

T,

Note that we have writien
fuvolving double summuitions and

fﬁg«%%wﬁ%; = (a,a,4a, @, +9Q3

3
= Zﬁ ﬁ%m‘%%gé

TR

The i@%ﬁgf@i% over the

[ (AN
@ [ 2y con

L

]

s
§

By ) L
e
(b) | St 4 %‘“? e = O




o
R

&

"3
s
oot
o = @
o wy e
w® ﬁ, g B ol
g b 5 .
= W < Lo @ m
bt e cud
o T B B ‘a
> Wa & = 5o B s -
& L I I ¢ e,
& =~ I M [ @ g L=
e s 1 - & e o
h~ e & 2 s & B g Pud fe]
& 2 -y @
& . B 8 a \ —
@_ R I opat P -} E4] Mw i i .
it [~ o - e“ St ) Lo wesf G
o * & -
@ B oy = o o S e
M‘k 2 = el Mz( h
B © ) =
&

i

s} En
&g Do £
S i fae)

2 -



We

ith 1the

¥

1 Wit

e

eme




cannrated ab Gl
are loeated a
r.by A thia
*y oﬂrrents in Lhe
gouth'™ vele, These
‘s*:;hﬂbod winding lo

cuature winding,
fpz,

[
St e
O, e o D

. Ll
ey - ‘
X “7"««.‘\ R 5 t
0 B ) o, { ‘
e R SR §i e e N / o ,,l o ; Ol g ek 1‘

e

f- e, e
e / ‘! B

ol & f
oo

o i TS S

1\

% ( Cinom i |
w1 A (Vq \Jg ‘90 ¢ z !7 fa ‘i 4 :
A il . »/-4

g {

(e b =6




upper (and Tower)

B oy
Lere g 0B £

g wAncing

cumbar of gnncentraﬁ@d furng on Lthe

.

An Apoancix YR, we replace Jﬁ Ly Ng ig gnd get fov the arvmatures
Py 3 Y

i
e1d mubual indreeance

tesz
=
fo

i

ey g L R T AT T e A AR TGS et

b
‘ J//n( fp ﬂf\{’(\‘/ﬁﬁ) o ( S 0ol

o s A

sy

i

[s] / ":—: ( f\ T v .
e d ) f’f o v s R ,‘N»«m\um,mm;xw@m;mun ) u,,f—% g e S g S o :
Vb [ ne ﬂ ¢ ¢ : ]

/"‘" &' - n{h,
{ weadd

e A T T AT S AT e e R R T S

b e T i T

j.e., Sherve
cause the fielrd

~e i, then Lf

, tTn this sasc, WP note ihai 1 Wy
iy ZEYD conpling yebween armaiure ant fieid winding P ipve
qnding hag baen removed B0 1nf;x1nv)”

The jmpociant jlea to gain from (3C-2) is that the mutual coupling '

etwesn armature and field dcpend° on the AOidk}JC orientation af the

‘1e1d and armaLnre Les. We define the apmature axis to be along

=) and the fielo uxXis (atlso cnlted the ggﬁgginﬁgig) to be along .

see Fig 3¢-1), Tho qual di?twpgquiﬁ 1ies aileng O = =l ;
Nofs that wmeximun coupliing ocouxs fov 6{»nw . §.e., when the ;yﬁ

jg,  Mindwur covpling o
and armature axis . i

axis 18 aiigned wiih the fleld direct

rmature
quadrature axt

cours forel=( whan the field

(e

re aligned.

Pl

2
—
3

o,

P

e,
<
Yot

*Z) yy f’f‘a‘“ﬁvéf{i"? |

@2,

\v
grmetnre-field mutnal indnctancd vs )

Fig. 3C-2.
 p ershpies 1A ihe Fourier e



T A
RERA
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