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ond show tbe rcoions of no ~diDe definition und good 
pulse definitio~. InteTpre~ the results. 

la App~n,rL!J:L f\ the stotet1eot is 1!11H1o th:at 
-? ~ )'"~< , , (! v~~:'·=t·, -., ::! ,., "( • I J ·~ ,.S:c!-" J 
&L= C. 1 -J l ~ Go~ • .. •• _ • . 

where Z is tbe series impedance-per-unit length and Y is the 
sb~nt admittance pcr-uoit-le~~tb of the line. Draw ou iHcre
mental equivalent eireuit shDNing Z und Y of such a line, 
derive the tranBffiiSslon-line equations and verify the obowe 
$tt~tement. 

Det~H·mh1e Zc(a>) l)i:Hl f'(w) vg. cu. Skett':h tbef'l, olo~g with 
t be ph a s e 'l e l o c i t y , ~ f f <.N) a n d 1J r ott p Y e 1 o c i t y <JS 1 1..,.) ) • 
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ROBERT J. MARKS II 
-----'-~~-=-::._:~ --·- -- -~~ ---- -·· ----

TRAVELING WAVES I-PROB 2 

REFLECTION COEFFICIENT 1= 0.9133034 
REFLECTION COEFFICieNT 2=-0.7114428 

·~~~~~~--~-- --~~-~~~-··--~---~-~~--~----------· -

CASE 1 
DEL= 0.40000079E-04 ROUND TRIP TIME= 0.55172513E-07 ___ .::c_:_=---~ --· --··· ---------···-···· 

FOR N= 1, UR(T)= 0.64976310E 00 FOR T= 0.55172513E-07 TO 0.13517274E-06 SEC 
-~~~---·~~~FoR~N~~2-, ~~Dff(~T-l -;-~---o·. a443a4o-7E oo F-o-R r = o. 11 034502E-06 ro -o. i 90-345-2-4E-=0-6 sE-c 
----=-FO=R~N= 3, U_l~_lll_= ~-~-2 297it_i~C_Q0£0R_ T::_ 0. 16551]_54~_-:Qf:> _ T_Q_ ___ O. 2_4~_?J_]7!)_~_:-Q~_~_E_C: _ 

FUR N= 4, UR(T)= o.71298444E 00 FOR T= 0.22069005E-06 TO 0.30069026E-06 SEC 
-~=-FOR N~ __ 5_L __ LJ_RLI:_)= 0!!:)7?_088~(,_§E 00 FUR T= 0.27586259E-06 TO 0.35586216~..._06_S_~~---

FOR N= 6, UR(T = 0.45152455E 00 FOR T= 0.33103509E-06 TO 0.41103527E-06 SEC 
FOR N= 1, UR(T)= 0.34228128E 00 FOR T= 0.38620760E-06 TO _Q.46620778E-06 SEC 

-~-~-~---FOR·N;;,~-8,--IJR(f>= 0.25417339E 00 FORT= 0.44138011E-06 TO 0.52138034E-06 SEC 
-~-FOR N= 9, __ U_R_(I_L= __ O.l8579655E __ QQ_ FOR T= Oe49655261E-06 TO 0.57655279E-06 SE_<:: 

FOR N= 10, UR(T)= O.l3413748E 00 FOR T= 0.55172518E-06 TO 0.63172535E-06 SEC 
-~--__ __F_O_R_N_=_·_q~!. ___ l)_13_(_I>= 0.95873341E-Ol FOR T= 0.60689774E-06 TO 0.686~9?2?1=~:-Q.§ SEC: 

FOR N= 12, UR(T)= 0.67958131E-01 FOR T= 0.66207019E-06 TO o.74207037E-06 SEC 
FOR N= 13, UR ( T) = 0. 4 7836408E-O 1 FOR T= 0. 71724275E-06 TO 0.]_9724293E-06 SEC 

------ ~FOR~N=~T4-,~URTfT'==o.33473283E-Ol FOR T= o.77241520E-06 TO 0.85241538E-06 SEC 
___ fQI3 __ ~J_::_!~L~13_(J:L: __ Q.23303248E-Ql FOR L= 0 .. 82758777E-06 TO o._90_75Q.J94 -0_6_S __ I:_C_ 

FOR N= 16, UR(T)= 0.16151029£-01 FOR T= 0.88276022£-06 TO 0.96276039£-06 SEC 
FOR N= 17, UR(T)= 0.11150239£-01 FOR T= 0.93793278E-06 TO 0.10179330£-05 SEC 
FOR N= 18--;--uR(T~f;----o. 767-1I.90-4E-02 FOR T= 0.99310523E-06 TO O.lo7-31~05~2ff:--65~s-"EC __ _ 
FOR N= 19, UR(T)= 0.52613699£-02 FORT= O.l0482779E-05 TO 0.1128_f_T!9E-_Q?~l)_t~ 
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10 
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MACE 

OPERATING SYSTEM 

VERSION 4.1 

JOB ORIGIN - EXPORT/IMPORT 

X X RRRRRRRRRRR RRRRRRRRRRR JJ fviM MM 44 44 
----~-~---- - ------- ----------- - ---------- -------

XX XX RRRRRRRRRRRR RRRRRRRRRRRR JJ MMM MMM 444 444 
XX XX RR RR RR RR JJ MMMM 1•1MMM 4444 4444 

------------ --------

XX XX RR RR RR RR JJ 11M MM MM MM 44 44 't4 44 
XX XX RR RR RR RR JJ ~1 fvl MMMM Mfvl _Ltlt -_4lt:__ - 44_ - '±_ '±__ ~-~~~-

XX XX RR RR RR RR JJ MM MM MM 44 44 44 44 
xxxx RR RR RR RR JJ t"'M MM 44 44 44 .!t_~ ------ --------- - ----

XX RRRRRRRRRRRR RRRRRRRRRRRR JJ /·1M Mi•1 44 44 44 44 
XX fUZRRRRRRRRR RRRRRRRRRRR JJ I"'M MM 444441t444444 444444444444 

---- ----~-~~-~--

xxxx RR RR RR RR JJ t"'M MM 444444444444 444444444444 
XX XX RR RR RR RR JJ I"'M Mt4 44 

XX XX RR RR RR RR JJ I"'M MM 44 44 
XX XX RR RR RR RR JJ I"''M MM 44 44 

-"~-------------- -- -------------- -- ---·---------

XX XX KR RR RR RR JJ JJ lvJM MM 44 44 
XX XX RR RR RR RR JJJJJJJJJJJJ ~1M MM 44 44 -------------- -------- ------ -------------- - -----------~ ----~---------~ 

X X RR RR RR R.~ JJJJJJJJJJ i·<lM IVJM 44 44 
------ ------ --- ------ --------- ---------------- -- -

==================================~================================================================= 

==================================================================================================== 
========================================================;=========================================== 
=======================================;==~==============================;========================== 

=============================================================================~====================== 

==================================================================================================== 



000002 
PROGRAM TWSTRK(OUTPUT,TAPE5=0UTPUT) 
DIMENSION TORSN(5,51),TORQUE(5,5ll 7 X(5ll, 

+ T 1 (51) , T 2 (51) , T 3 (51) , T Lt (51) , T 5 (51) , Q l (51) , Q2 (51) , Q3 (51) , Q4 (51) , 
+Q5(5l) 

000002 REAL N,K ---o o o oaT .. --- -------PT~ t, ~ *AT AN ( f. ) ... 
000006 DO 90 1=1,5 
cYoooo-7 k= < r -1 > 

000011 DO 90 NX=l,5l 
-------ooo-ors- - x N = < ~~ ><- 1 > 

000016 X(NXl=XN/50. 
---000017--- TORSN (I, NX) =0. 0 

000020 TORQUE(I,NX)=O.U 
.. ~I)~tYdb-2--1 -- ---- --- Dtf 90 M= 1, 30 

000023 N=M+M-1 
-cYo o 6 2 5 ... T cJRSI"~~f,f;s • * S f 1\J( N * P II 2 • l * C D S ( K * N * P II 4 • l * S I N ( N * P I * X ( N X l l I ( N * N * P I * P I l 
U 0 0 0 5 2 T 0 R S f~ ( I , N X ) == T 0 R S f\j ( I , N X ) + T 0 R S N N 
oooost; rcJRKN=s.*srN<N*Pllz. >*cos<Ki•N*PI/4. >*cos<N*PI*X<NX> >J<N*PI > 

000103 TORQUE(I,NXl=TDRQUE( I,NXl+TORKN 
---------------~--- --------"--------

000107 90 CONTINUE 
000115 WRITE(5,16) 
000121 WRITE(5,15) 
000125 DO 91 J=l,51 

----co"o"'o;-ocl-,-;2 7-- -----~---WKTr t: ( 5-~1 4 TXTTf -,- ( f rJ R$ N f L , J l , L : 1 , 5 l 
000140 91 CONTINUE 

~- --0001 1+2 WRITE ( 5, 17) 
000146 WRITE(5,15) 

------------ooor-s2----~ ---- -----------oi1----g--z J = 1 , s 1 

000154 WRITE(5,14)X(J),(TDRQUE(L,J),L=L,5) 
~-------- ------- ------~------------ ------ --

m 000165 92 CONTINUE 
'" 000167 DO 93 1=1,51 
~~~--~-~~~-----000204 ;(i -( 1-f=T-oR_S_f\f( 1, I) 

000205 TZ(I)=TORSN(2,I) 
0 0~6-i 0 7 -------------- ----f-3T--r-r~--T-b_R_S t\fc 3, I ) 

000210 T4(Il=TURSN(4,I) 
CH5o2T2-- . f~'nTf=TORSN( 5, I l 
()_0Q_213_ Ql(I) =TORQl)E ( 1, I) 
000215 l~2 ( I ) =TORQUE ( 2, I ) 
000216 Q3(Il=TORQUE(3,I) 

-------ooo22-o--~ ------------·--Gr4- c-T f=t-Ot~QuE ( 2~, r-, 
000221 Q5(Il=TORQUE(5,I) 

----- 6 cH522-3 - --9 3 -CDNT iN LIE: - - - - -
000227 WRITE(5,13) 

·-----000232 CALL SEfrCt<f,X,Tl,5l,lH*,3,3HXTll 
000241 WRITE(5,13) 

------·-~-------------- -- ------ ------ ----- - -

000245 CALL SETPLT(l,X,T2,51,1H*,3,3HXT2) 
--·~-J)Q_Q.? 5 ~- __________ JiiiLI.t= (_~ t U} . __ 

000260 CALL SETPLT(1,X,T3,51,1H*,3,3HXT3) 
~·· ___ Q_O O.J.§ 7____ _ _ _ _ ___ 1-J ~_IT ~-L? ,_L3 l _ 

12 000273 CALL SETPLT(l,X,T4,51,1H*,3,3HXT4l 
11 000302 WRITE(5,13) 

- --~--- --- -·---- ---·----------- _, __ _ 
iO 000306 CALL SETPLT(1,X,T5,51,1H*,3 1 3HXT5) 
9 000315 WRITE(5_t_L)_L --· 

000321 CALL SETPLT{1,X,Q1,51,1H*,3,3HXQL) 
~ _____ Q_QQJ_}O ... __ WRITE( 5 7 13) 

c 000334 CALL SETPLT(l,X,Q2,51 9 1H*,3t3HXQ2) 
J~--~-- () 0 03 4_2_ . ------------- \rJ li_l_T E L2 t J) ) 

000347 CALL SETPLT(l,X,Q3,51,1H*,3,3HXQ3) 



(Y) 

co 

12 

II 

10 
9 

) 

000356 
000362 
000371 

~-- --oTfo 37-5 --
000404 

~JRJTE(5,l3) 

CALL SETPLT(1,X,Q4,5l,lH* 9 3,3HXQ4) 
WRITE(5,13) 
C A L L -S E fp L T ( 1 , X , Q 5 , 5 1 , 1 H * , 3 , 3 H X Q 5 ) 
WKITE(5,l3) 

000410 STOP 
000412 13 FORMAT ( I 7 I ) 

~---oo64T2 ---------T4 ORMAT(5X ,F 5. 3, 5 ( lX, G9. 2)) 
000412 15 FORMAT(' ROBERT J. MARKS 11 1 / 1 TRAVELING 

+,9X'T/8 1 ,7X 1 T/4',7X'3T/8 1
7 6X 1 T/2') 

000412 16 FORMAT( 1 7TORSIONAL DlSPLACEMENT 1 ) 
------------ ----,-~--

000412 17 FORMAT( 1 7TORQUE DISTRIBUTION') 
000412 END 

PROGRAM LENGTH INCLUDING I/0 BUFFERS 
003712 

--~~~------- ----- .. -- ---------- --

UNUSED COMPILER SPACE 
025400 

WAVES FINAL'//,7X'X 1 5X'0' 

.. -----------------



rDKS ONAL DISPLACEMENT 
... ROBE-RT J. MARKS I I 

TRAVELING ~JAVES FINAL 

X 0 T/8 
o~uoo -o. o. 

• 020 4.01E-02 3.99E-02 
---- -----;otto -7~·99E-02 s.o2E-oz 

.060 .12 .12 
- --- ----- .. --. 08Cf-----~i 6 ~I 6 

.100 .20 .20 
-.12o -;.24 .24 
.140 .28 .28 
~T6-0 ··~ 32 • 32 
.180 .36 .36 
.zoo • 40 ·'•0 
.220 .44 .44 
.240 ;48 .48 
.260 .52 .so 

--·--------- ---~-2 tfO- • 5 6 • 50 
.300 .60 .so 

------------ ;. 320 ;64 • 50. 

.340 .68 .so 
,-------~- --------·-- -· --- --- ~-3-6 o-- -- • 1 2 - • 5 o 

.380 .76 .so 

.;ti:CfO-- • BO • 50 

.420 .84 .50 
---------------;-zttt-0 ··--~s-g ··-···~··so 

.460 .92 .50 

.. 4BO ..• 96 .50 

.500 .99 .50 

.. 520 .96 .so 

.540 .92 .so 
,0--------- -- -.;-s6o- -- ~as --------;-so-
~ .580 .84 .50 
---- .. 6-oo- • so • so 

.620 .76 .so 
---------- ~-640 ~ 72 0 50 

.660 .68 .so 
----- • 680-- .• 6A· • 50 

.700 .60 .so 
• 7 zo- • 56 • so 
.740 .52 .so 
.T6a-··~4B .48 
.780 .44 .44 

-------------~-su·o- ---;zto • 40 
.820 .36 .36 

--- ---- • 840 • 32 - - • 32 
.860 .28 .28 

~-- -------;. tnro- -- ;ztt- · · • 24 
.900 .20 .20 

--------·--------~--- -- --~- '} 2 o--- - ---.- -r 6- • 16 
.940 .12 .12 

12 ----- . ····~ 9 6 0- - T. 99 E- 02 8 • 0 2 E ~ 0 2 

11 
.980 4.01E-02 3.99E-02 

10-------r-:OTHr-=T-:-zt9E.:..l-4--.:..9 .66 E-15 
9 

G 

4 

3 

T/4 
o. 

-3.59E~l5 

-3.25E-15 
-3.43E-15 
-4.03E-15 
-3.65E-15 
-4.18E-15 
-4.45E-15 
-4.87E-15 
-4.92E-15 
-4.73E-15 
-4.99E-15 
-4.69E-15 
-5.01E-15 
-5.72E-15 
_r5.94E-15 
-5.89E-15 
-5.77E-15 
-5.65E-l5 
-6.02E-15 
-4.99E-15 
-5.71E-15 
.;;.-6-~4-6E-15 

-6.97E-15 
-7.52E-15 
-7.44E-15 
-7.52E-15 
-6.97E-15 
-6.46E-15 
-5.71E-15 
-4.99E-15 
-6.02E-15 
-5.65E-15 
-5.77E-15 
-5.89E-15 
-5.94E-15 
-5.72E-15 
-S.OlE-15 
-/+o69E-15 
-4.99E-15 
-4.73E-15 
-4.92E-15 
-4.87E-15 
-4.45E-15 
-4.18E-15 
-3.65E-15 
-4~03E-15 

-3.43E-15 
-3.25E-15 
-3.59E-15 

1.41E-27 

3T/8 
o. 

-3.99E-02 
-8.02E-02 
-.12 
-.16 
-.20 
-.24 
-.28 
-.32 
-.36 
-.40 
-.44 
-.48 
-.50 
-.50 
-.50 
....:.so 
-.so 
-.50 
-.50 
-.50 
-.50 
-.so 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.50 
-.48 
-.44 
-.40 
-.36 
-.32 
-.28 
-.24 
-.20 
-.16 
-.12 

-8.02E-02 
-3.99E-02 

9.66E-15 

T/2 
o • 

-4.01E-02 
-7.99E-02 
-.12 
-. 16 
-.20 
-.24 
-.28 
-.32 
-.36 
-.40 
-.44 
-.48 
-.52 
-.56 
-.60 
-.64 
-.68 
-.72 
-.76 
-.80 
-.84 
-.88 
-.92 
-.96 
-.99 
-.96 
-.92 
-.88 
-.84 
-.80 
-.76 
-.72 
-.68 
-.bit 
-.60 
-.56 
-.52 
-.48 
-.44 
-.40 
-.36 
-.32 
-.28 
-.24 
-.20 
-.16 
-.12 

-7.99E-02 
-4.01E-02 

1-;49E-14 

- .. - ·-------··--· ---· .----------1 
.~-1 

I 



TORQUE OISlRIBUTION 
R fJB E F~ T J • fv'1 ARKS I I 
TRAVELING WAVES FINAL 
----- -

X 0 T/8 T/4 
~···· - -- 0 ~ 00 0 -2 • 0 2 • 0 - 3 • 6 l E- 1 3 

.020 2.0 2.0 4.08E-14 
-···~- ···-:-o4o·---z.o z.o -4.64E-14 

.060 2.0 2.0 1.01E-l4 
·--~--~()80 --2-:-Q___ 2: 0 - 2 • 16 E- 14 

.100 2.0 2.0 2.94E-15 

.120 2.0 2.0 -1.36E-14 

.140 2.0 2.0 -3.56E-14 
-~-----------------

.160 2.0 2.0 3.65E-15 
• 1 8 0 . .f~Q. 2_.0 -3. 52 E-15 
.200 2.0 2.1 6.28E-16 
.220 2.0 1.9 2.91E-15 

·----- -- -- ---

.240 2.0 2.0 -2.22E-15 

.260 2.0 1.63E-02 -1.60E-14 -- ------··-··. 

.280 2.0 6.80E-02 -5.16E-14 

.300 2.0 -5.57E-02 2.90E-14 
- --~------------·· 

.320 2.0 3.22E-02 -2.82E-14 
.• _3_~() 2.0 -1.03E-02 4.47E-14 
.360 2.0 -4.73E-03 -4.79E-14 
.380 2.0 1.15E~02 4.70E-14 
.4oo 1.9 -1.14e-oz s.42E-15 

_____ ...._. 4~2::::..0...._ ._?...._L .. _____ I.__2_8_E=-QJ ·-=~.-_.2_9_E::-14 
.440 2.0 -2.44E-03 -3.18E-14 

····-·---·-tt:~_O 1.9 -6.79E-04 -2.58E-14 
.480 2.3 1.23E-03 -1.28E-14 
.500 -3.61E- -1.97E-14 -2.50E-27 

-----~---------~-------------------

.520 -2.3 -1.23E-03 1.28E-14 

.540 -1.9 6.79E-04 2.58E-14 
-----"-- ·--" ----- --------------

w .560 -2.0 2.44E-03 3.1BE-14 

12 

II 

10 

9 

.580 -2.1 -7.28E-03 4.59E-14 

.600 :.:.[.9 1.14E-02 -5.42E-15 

.62 -2.0 -1.15E-02 -4.70E-14 

.640 -2.0 4.73E-03 4.79E~14 

.660 -2.0 1.03E-02 -4.47E-14 
---- -----~----

.680 -2.0 -3.22E-02 2.82E-14 

.700 -2.0 5.57E-02 -2.90~-14 

.720 -2.0 -6.80E-02 5.16E-14 

.740 -2.0 -1.63E-02 1.60E-14 
----------- --

.760 -2.0 -2.0 2.22E-15 

.780 -2.0 -1.9 -2.91E-15 

.800 -2.0 -2.1 -6.28E-16 

.820 -2.0 -2.0 3.52E-15 

.840 -2.0 -z.o -3.65E-15 

.860 -2.0 -2.0 3.56E-14 
------------------------:--886 -2.0 -2~0 1.36E-14 

.900 -2.0 -2.0 -2.94E-15 

.920 -2.0 -2.0 2.16E-14 
• 9't0 
.960 
.980 

1.-crao· 

-2.0 -2.0 -1.01E-14 
-2.0 -2.0 4.64E-14 
-2.0 -2.0 -4.08E-14 
-2.0 -2.0 3.61E-13 

3T/8 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.1 
-1.. 9 
-2.0 

-1. 63E-02 
- - -----

-6.80E-02 
5.57E-02 

-3.22E-02 
1.03E-02 
4.73E-03 

-1.15E-02 
1. lltE-02 

-I .. ?J3E-03 
2.44E-03 
6.79E-04 

-1. 23E-03 
1.97E-14 

-· -·------ ---

1. 23E-03 
-6.79E~04 

-2.44E-03 
7.28E-03 

-1.14E-02 
1.15E-02 

-4.73E-03 
-1.03E-02 

3.22E-02 
-5.57E-02 

6.80E-02 
1.63E-02 
2.0 
1.9 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

T/2 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2.0 
-2 .o 
-2.0 
-2.0 
-1.9 
-2 .. 1 

-·-~ ---------

-2.0 
-1.9 
-2.3 
3.61E-13 
2.3 
1.9 
2.0 
2.1 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

·- -··-· ·--·-·~- . ··-··--·-~···---

-···--~-·---

-----~---·-·--·······-·--···-------

···--· ···---···-· .--



X 1.0 +------------------------------------------------------
-{ ______ ·£_cx/o_J f 

I 
r 
I 
I 
I 

----~-------------I--------------

I 
I 
I 

-------~---

1 
I 
I 

1/ 
Oiv' 

I 
I 
I 
I 
I 
I 
I 
I 

* 

-------------~----~--·- - -----~-- ----- ------------
1 
I 
I 
I 
I 
I ----------- ---------------- --- ----------

* 

* i~ 

* 

* 
* 

I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

w I I 
<0 

11 

10 

9 

-1.0 +------------------------------------------------------+--------
-6-. o • s(=- l2J-z) 

~- ~~~ -~~ ~- -~ ~~---- --~ -~-~----- -----~~--------

-----"".;.-;:,::::::---

----~ -- ~~----------------



12 

11 

10 
9 

G 

X 
T 
2 

-- -----~-- ----- ---------~-"~~-

1.0 +------------------------------------------------------+----------------------------------------------------
" ·ecx,'~l:JJ 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I {!-'"""" 

_L y 
I 7 
I {i/< 

oV 
I 
I 
I 
I 
I 
I 

-- ------·-----

1 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
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In tl1is appendix, we shall calculate the torque on the rotor (or 
;,·cnHttute), of the system in /\ppendix 3C, assuming th.at the armnture 
~nd field coils are excited. We sholl perform the colcttlations two ways. 
~sjng the results of Suction 3-11 (equation 3-147. in particular) and 
vstng the stress-tensor, 

In order to apply (3~147) we must determine the manner of vnrivtion 
rd t ll e s e 1 f r1 n d m u t u n l i n d 11 e t a n c ~~ s w 1 L h a n g } e " F r o m ( 3 B D 1 0 ) :a f o l. H> w s 
chat U1e 1ntr1ature sed inductance is independent of the posit:ion (an~(te 
(I f t II e r o t e }~ , ~v h i 1. e a s t u d y o f F i g u r e 3 C l i n d i c a t e s t h at t h e f J. ~~ 1 d s e 1 
;nducttillce i~. :independent ofo< because the symmetry involved preeludes 
any v l:H· J a ti o n o f r 1.! l u e t H n c ~~ o f t. h e f i c 1 d f1 u x pat h wit h 17( '" T h us 9 t h i s 
\caves on1y the mutual inductanee tOl'm for torqueo/l'-" ~ 

7T 

;here we IH:H~ written N
8 

.::::7r-HaNa r for the totaJ 11'l1Hl;P.r of ·t::e:.t::m::G tiA,""ttS 
:H' r a r m a t u !'f) p o 1 e ,. 

The fourier series in (30-1) is identical to that plotted in 
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