
oOC p.-.. "que""e, 684, 68~, 689 -..-, 
iD<h>cbon ll"DOH'or, 461J.-464 
.oymcJ.""""" ll"DOH'or, 267~.Su 

abo SJ'DC1ronow gonmtOor 
>c machine, 231J.-472 

""'lpitch. 707_716 
do machine.<, ~ 681 
<le6DO<l 2JO 
di,,,ibolod wiDdiDgS. 716-72~ 
efficiOJlC)'.261 
iD<h>cbon motor, 380-472. SN abo 

[_""moIor 
100 ..... 261_262 
_tomooive for<:elflux di,,,ibo1ioo, 

_m 
power_tbw di.uam- 262, 263 
.~ reguh. ioD, 26J.-264 
.oymcJ.ODOOIS !l"DOH,orS, 267_34.'1. Sa 

abo SJ'DC1mnow S.,...,.... 
symcJ.ODOUII """on, 346-379. Su 

abo SJ'DC1moow mol" .. 

'(II" .... , 237_2J8, ~~~8 
von!", 2B, 2~.'!.'! 
v()hlIS·ro~OD,26l-261 
wiDdiD,l! imulotioo:>, 2'! 8-260 

>C Olochine ""'orl, 716 
>C lDOIor. Sa lnWctioo moIor, 

SyncIroDow IOOIor 
>c phase ""810 COIIIro!. ] W-H16 
>c phase OJIItrol 177_186 
ocb p.-.. "que""e, 684, 68.'1, 689 
Ac<:elentiOlO'<IocolontiOll circui~ m 
Acro .. _the-liDe .wting, 430, 4]2 
Air gap,.'In 
Air_SlIP flux deruity di<lributiOll, 707 
Air_SlIP line, 284 
Air-SlIP_or, M . 397, 408, 661--662 
Allor .. ,,, ... Su S}'DChrnDous se,.""'",,, 
Amon;,...., windi"l'. 367--371 
~"um1J11, 737 
~·.1a .... 8 
Analog po>he ll"DOntioa ciJ<:uiu. 171 
Ana]yoi,. Sn abo Noali ..... analyst. 
<:wwlati""ly~dc 

genontOlll.614-61.'! 
diJJe ... ti. Uy ~dc 

gmont<n.618-619 
_ de S .... ""or. 6()6...«)Il 

Aoplar oe<:elontioa. 4 
Angular position. J 
Aoplar velocity, l-4 
Apporo .. _r. 4<J-j() 

oymcJ.""""" ll"DOH'or. 327 
tnmsfonool. ]]8- lJ9 

Apporo .. _, rating odvaot"8". 

112-113 
~xi ...... tnmsfonoe:r models, 89 
Anna, ... , 490 • .'120 
Anna,,,,,, Irus, .'124 
Anna,,,,,, .. ""ion 

do machine.<,~ • .'120 
pole foe ... .'120 
ool"",.ly exci,ed de geJ.""'or, ~98 
_de.-or,~ 

oymcJ.""""" l!, ,,,on'or, 274 

AJmatore reoctioa vonge, 276 
AJmatore re,si""""" vong. drop, 732 
AJmatore winding,,- 26/, 492-493, ~20 
A01""" .. fonne:r,I09-H6 

'ppare1I' power nlilll adv""ge, 
H2-H3 

di>adv"'''ge, H ~ 
inler .. li~,m 
variable-voltage_ H~ 
voltay/""""'" rel " iorubips. III 

A01""" .. fonne:r , taner (indUCIioo 
.-or~ 432 

Av<Rf-O flux per ,~ .. , 73 
Av<Rf-O power, 48.. 49 

Balanced thru-p..... "'Y"em<. 69J-700 
Balanced Y-<:O<IDOCOed Iood, 690 
Base , pee<l438, ~~3 
Belt lwlDOlliCl, 714 
Blockod_roIor CODditioo, 390 
Blockod_roIor ""or reac1aD::e, 391 
Blockod_roIor Ie", 4.l~ 
Bre:dh factor, 718.-720 
BreakOOw. 'orque, 409. Sa aIu! Pullou, 

'orqu. 
Breakover voltay (V""~ I~~ 
Br",b,268 
Br",b drop 10< .... ~~, ~93 
Br",b kwe., ~~ 
Br",b shifting, ~ 
Br",b voltage <kq>, ~~ 
Br",be., 489, ~21--,'!2J 
Br",bl .. , de !DOlor, 674--(,77 
Br",bl .. , exciters , 268-271 

Cage iooOC1ioo mo<or, 382 
Cage rotQ1, 380, 3g), 417-419 
Copability CIlJve, 3 29...J34 
Copability di"llf>l'l- 329 
Copacitive ~ ~I 
Copaci!or-Q ar', capaci'Q1_JILII !DOlor, 

MI),M3 
Copacitor-Q ar'motIn, 64~~3 
C .. lnt .... ,28 
Ownferod pole .. ~20, ~21 
Ow). of !be eleC1rolll, 737 
Qde,171 
a.opper, 186-193 

forcedcomm01"ioo, 187, 18S-189 
ponllel-<:","""or <:<>m.un"ion 

circuits, 191_193 
series-apaci'or cornmu,,,ion cir<:uiu, 

189-191 
a.or<Iod ...mding, 491 
a.or<Iod...u.dings, 700 
Circulatlog """"., cyclocoove:rler, 

21~218 
Code letter, 4J(), 431 
Coercive DI>[lI>01<>DlO1ive force, 27 
~Ipitcb, 707_716 

fno::1ioruol_pitcb coil. 709-712 
fno::1ioruol_pitcb wiDdi"W', 712-716 
barmooicpob ...... , 712-716 
pitch of o ooil708-700 

Commoa "'""'" <£.0), 109 

INDEX 

Cormnoo voltage (V d, 100 
Cormnoo winding, 100 
CormnutatiD,l! ouochlnery. SN de 
~ 

CormnutatiD,l! pole.<fIO'e:rpoI .... ~II 
CormnutatiOll 

choppe:r circui,., 18S-189 
cyclocoovetter,210 
defined, 479, 4&'!, 439 
ew nW COI1llW1lItioa i.verler, 194 
fcreed, 187, US-189, 210 
four_loop de oucl1ine, ~90 

panllel-<:apOcitor commOO " ioo circui" 
191 _ 193 

.. If-<:Ol1lDllltatiOll iovene:r, I~ 
=ie.-<:apOcitor commU1ll'ioo circui" 

189-191 
CormnutatQ1, 473. 499, ~19, ~21--,'!23 
Cormnutat<>1 pi,cb, 492 
CormnutatQ1 "[lIBOJI,., 479, 489 
Coq>ar:o'or, 202 
Coq>e1Wlting wiDdi"W', ~IWlJ 
Coq>lex power, ~ I 
~oded de [lOJ>On1Q1 

CUDaIlatively compout><lood, 611--t;1~ 
dilJeTe.otially ~d, 61~19 
~oded de !DOlor, ~73 

oqui .. leD1 circuit, ~ 
Kirchbo/J', voltage law, ~ 
... g .... omotive force, S68-569 
oooli ..... aruolysit, HI--,'!73 
, peed coDtrol. ~73 
'orqu~ chlInocleru1ioc 

(<U111Ulat,vely ~ 
""""'~ Wh'!70 

'orqu~ chlInocleru1ioc 
(differenlially 00I1lJl0Il1><le 
""""'~ nO_.,'I71 

CoqJu1er ...... = program. Sa 
MATI.AB 

Condenser, J64 
ConWct ance, 12 
ConWctor, 490 
ConWctor .kewlog, 724, 7~ 
Conoeque'" pole., 437 
Coruta1Jl -frequeJJC)' cyclocoovener, 209 
Coruta1Jl _borsepowe:r conoec1iOll, 439 
Coruta1Jl-<lU1pII1 _power conoec1iOll, 438 
Coru ....... 737 
Coruta1Jl _torqu. <:O<IDOCIiOll, 438, 439 
CorrveniOll faC1<n, 737, Sa aIu! U .. ,. 

of ... 1!UJO 

-~. 
'" machioe .. 261 
demodJj .... ,~24--.,'I~ 
de lOOIor" ~92 
i_OIl motors, 39~ 
modeHD,I!,86 
RCL. 261. 662 
=-~, 
. ingle-pba<e i_OIl !DOIOI"I, 662 
,YnChrODOW ~oen1or, 321! 
1nn>fonne:r, 86, 102 

~'"'. 
'" machioe .. 261 _262 
demodJj .... ,~~ 
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Core 10 .. _ _ C""'
demo«n, ~3 
inWctioa .-or.<, 3~ 

Core_form tnmsforme:r, til 
Core_Jo... ~ 83 
Cou.o'OJvoItlIge-seruing reI. ys, ~81 
Cross_field 1boory, 64l-64~ 
CSlI%-I99 
euo..Jati"" ~g, ~ 
euo..Jati""ly <:<>mJlOlUlded de l"DOH1Or, 

611~1~ 

euo..Jati""ly <:<>mJlOlUlded de motor, 

~" 
~"' 

<:OIIll1lOII, 100 
<:<re-Iou, 83 
.1 COIIDOCtiOll, 6&8-M9 
excin. ioo, 83 
inrush. 140 
I>WIll, ~I 
Ie><li.og, ~2 
magnetiuion. 81--1l2 
..n...,I09 
_ _ phase circuit, ~9 

Y <:oaDOCIion. 68~--688 
eurr..t u.u.b, )]9-140 
eurr..t source invo:r1OJ (CSI). 1~199 
eurr..t lnASforlDOr, 68, 14 1_ 142 
eurr..t-~mitilll circuit, ~92 
eurr..t-~mitilll flUeS, ~89 
Cyclooor!verto .. , 209-21 8 

basic coacoplS, 209-14 
circu1atilll <WRJII, 21~218 
<X)II .... t_frequom::y,1I:» 
forced comm01"ioo, 210 
DtM>Cirwbting <UrrOJI~ 21 4-21~ 
~i"'le -f .. quOJ>C)', 11:» 

CyHt>drical_lDOIor ouocmn., 247 

~ wiOOings. >67-371 
de ...... , ... voltage coruoller 

ciJ<:uit, ~&'! 
de genenton, ~94-619 

""mub'ively cornp:>Illlded, 611~1~ 
"'f"",d,~ 

diff ... "'i.uyc~61~19 
oquival ... , ciJ<:uit, ~~, ~96 
_lan,y, ~~ 
prjlDO JOOVer, m 
>epar1IIoly excited. ~. Su abo 

Sepanoely exciled do:: genentor 
series, ti08--filO 
shlLll~ 602--6()Ij. Su also ShILll' do:: .--types, ~94 
voltage .. guI"'ion. ~9~ 

do:: machine, 473_1;]2 
>C modlioo., compand, 681 

..,...."'" reacti"", ~ 
brush .biftilll, ~ 
brushe.!, ~21....,'!2J 

OOIIllDItatiog poIe ... inlOJp:> .... , 

~" 
OOIIllDItation. 4~89 
OOIIllDIta1Or, 473, ~19, ~21....,'!23 
OOIIlJ>O"SIIIilll winding., ~ IW 13 
coastn>ction. ~ IW2J 
efficiency, ~24 
fum_loop mxbillO, 48~-4\1O 
froJI-Ie! wit>di,,!!, ~1....j(J2 
Il"lIOJaton. SN de go,.,,"'01'1 
iMul" ioo, ~21....,'!2J 
LJiIdI vohgo, ~ 
lap wit>di,,!!, 49l-497 
Io.<oo.,~~~ 

moIOI'I. Sa de moton 

poIoIfnme <:oo>1rI><:ti0ll, ~2(h'!21 
power_llowdiogom. ~~....,'!26 
proI>le,,",,~14 

roIlIting loop between curved pole 
face., 473-4&'! 

""orlarmature ..,...uuctioo, ~21 
""or coil., 49()....492 
""or (armature) ...mdings, 492-493 
torque, ~2, ~ I(h'! 17 
voltage, 47~80, ~ IWI6 

.... ve winding. 497....j(J1 

de machine _tintiOll CIlJ""" 
~36-,'!38 

de motor, UJ_,'!94 
~de.-or.,~Tl 

COII1JoI and P"'octior> oquipme.t, ~73 
OffOCieDCY, ~92-,'!94 
"'lui ...... circuit, ~3~....,'!>6 
10 ..... m-,w3 
DIlIg...,; .. tioa curve, Hli-,'!38 
motor.otarting circuit!. HW82 
PMDC moton, ~~2 
J>OP"Iacity, ~34 
>epanoely oxciled ..... or, ~JWJ9, 

~~1. SN 000 S_ de~. 

_ie. de motor .. ~2--,'!68 

• t.rnI de mot"", ~3B-.'!39. SN abo 
Shu.t de motor . 

loIid_ ... ,e de motor "","roller, 
~8~....,'!92. SN also Sclid_ . .... do:: 
motor<:Olltroller 

.peed .. guI"'ioo (SR~ ~3W3~ 

.tarting proI>lemslsoJutiOD!l, ~'73--,'!ll2 

type" ~3~ 
Ward_l«>nard 'Y""'" ~83-,'!&,! 

de motor .tarting circllib, SlB-.'!82 
de Ie", oB4-4.l~ 
dc-to-do:: <:OIIvo:r1ers, 1S6-193. S" aI.!o 

a.,.,., 
D<ep-bar rotor, 420-422 
DeIt . (.1) conDectioo, ~8--U9 
DeIt .-dek. (.1-.l.) OOIIDOcti"", 12J 
DeIt . _wye (.1_ y) <:O<U>octioo, 121_ 122 
Denti,,!!, 134, 441 
o..ig. da .. A lDOIor .. 422 
o..ig. dass B motors, 422 
o..ig. dass C mo«n, 422 
o..ig. clas. D lDOIon, 422-423 
o..ig. dass F inWctioa motor, 42J 
o..ig. clas .... , 421-42J 
Develq>ed mod>anicaI power, 397 
Develq>ed torquo, 398 
DlAC. 1~8 
Differenlially 00IIlJ>0Il1"I0 de 8"DOH'or, 

61~19 
Differenlially OOIIlpoundood de motor, 

~" Digital pulse genentiOA circuit., 171 
Diode, I~J-I~ 

defillOd, m 
fru-wboelins, 186 
PN,I54 
PNPN, I~I~~ 
. .. itching time, I~ 
"iger, 1~4 

D;"ct .oyo:bromu ... act ance, 73 I 
Dj,,,ibuted wit>dioy, 716-72'! 

bRodtWdistributioo foetor, 718-720 
dOl bar!DOllioc .. 722-724 
volt"!!,,,721 

Dj,,,ibutioo factor, 71 !!-720 
Dj,,,ibutioo tnmsforme:r, til, 98 
Dj,,,ibutioo tnmsforme:r oamepb ,o, 141 
Di""rter re,si"or, 6)], 614 
DooW .. 1:1 
Dot COO"".tiOll, 70, 84 
Double-<:"!!,, ""or, 4:D-422 

Double_laye:r wit>di"!!,,, 718 
Double_ .. voh ing_field tbeory, 6]8-642 

Doubly excited .!J"I"-' 
machine,31S 

Duplex lap winding. 496 
Duplex NOor winding. 492 
Dynamioc " ability Hmit, 3D 

Ecc ... tric pol .. , ~20, ~21 
Eddy cmrenI !two" 28 

Fancby'. b w,31 
ferromap>etic <xu, 28 
tnmsformor, 86, 102 
Eddy~31 

Edi.on. 'Thomas A .. 66 
EffociellC)'. Sa 000 EDe~ lou 

IOC macmn., 261 
do:: machine .. ~24 
do:: lDOIon, ~W94 
illlh>ctioo motors, 428-430 
nominal, 428-429 
tnmsforme:r, 102 

ElectJic ciJ<:uit, II 
ElectJic.l degru .. 490. ~ 
ElectJic.lloose.!, 261. Su aI.!o Cq>pe:r 

b •• 
ElectJic.l macbiDO, I 
ElectJooic.s circuit 00ard, ~87 

EIIOlJ!J< 737 
EIIOlJ!Y Jo... 

IOC macbine.s, 261_262 
bub !two., ~~ 
copper 10<00 •. SN Cq>pe:r 10< ... 
""'" ...... SN Cae Jo... 
do:: machine .. ~24-~m 
do:: IDOIOI'I, ~W93 

oddy """""'10< .... SN Eddy """".t 
b _ 

ferromap>etic <xu, 26-28 
fricoo.. Itwe" 262 
hY"leresi. Iou, 28 
illlh>ctioo motor<, 394-396 
mocba.oical 10.<00., 262 00-_ roIlItiOlllll Jo..., 262 
rotatiooW 10.<00., 39~ 
.tr>y los .... 262 
tnmsfonoon, 102 
wit>date Ioose.!, 262 

Eopisb 'Y'tem of unit, 2. ~3, 737. Su 
aI.!o Units of 1D01!UrO 

Equalizers, 494. 496, 498 
Equalirilll woo"!!,,, 494, 496. 498 
Equi ...... circuit 

cornp:>Illldod do:: IDOIOI'I, ~ 

<IlDlIII"'i",,1y ~ de 
g .... ""or, 61). 612 

do:: genen<or, ~ ~97 
do:: lDOIor, ~3WJ6 
diffe .... ially OOIIlpow><lod de 

go .. ""or, 616 
ideallnn>fonne:r, 73 
illlh>ctioo motor,3!8--.J94 
per_~. SN Pe:r-pbaoe oquivole'" 

circuit 
.uJj"'-poIe .yo:/>roIIt>w l"lIOJator, 

728-734 
"pon'ely exci,ed de go .. ""or, 
~ 

"pon'ely exci,ed de~, ~3l! 
.. rie. do:: genen<or, ti09 
..w.. de 8"oo",'or, 603 
..w.. de motor, ~38 
'J'~' 8"DOH'or, 1:14-1:19 
'J'~' motor, 347 
tnmsforme:r, 86-94 

Equi ...... field CIlJre.t, ~, ~99 
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""" """"" ,.; • ~J9 
""" """"" ........ «8. (51 
_1'010",.2&-32 
F ... -<KO...,. I>i",.op<ed dio:Ioe.s. IS. 
F • • I,. l21.J26 
FerrornaS .... i< mllori .... 

delined, 8 
... ..,. _ .. U--2B 
~ __ 21_Z 

mopoti...o.c. """,,.lO6O 
porroeotQty.21 

Fiold emil. llol 
H.1d <mil 101 .. 514 
F..1d1oM .. loy. 559. 581 
H.1d 10M trip. 569 
F .. Id ..... ' ...... m 
Fioldwiodi .... 26/. 520 
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Firioe;...po. 179. l!1 _IM 
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Flosboo .... 5(M 

FIat~d.61J 
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'" ....:hi .... l46--ZO 
.... pt> flu.< ....... y diooib.nioo, 701 
Ie..".. 0 . 7l. 79 
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.. ne.dc_56l 

FIo .. <k";'y. 10. 19-11 
Flo .. de";'y vector. 247 
Flo .. linb, .. ll, T1 
Flu _ok""" ~ 
F<rco. 737 
_""""""' ....... lin. 113-169. 210 
f<lrm.w<Ulld .. .-or ~ 717 
m..1oop ~ dc'-DO. 48j 

m..paIo """wound dc ..-.. 495 
Fow.poIo iIIo<Ied.p<>1e iD<h>aioo 

m,," ... 6;H 
Fow.poIo$II"" wiDdi.D,. 243 
Fwr'!"'io ........... 0<1 dc _ ... 499 
m...,.odn. oow.-dc ___ 

conIrOlIef. 516 
F .............. ail. 491. 11)8, 709-712 
F ........... piIdI wi!ldi_&,. m. 712-716 
Froctiooal .. ..,. ..........., .. 724 
F ....... 518 
Flftow .... li.' diode. 1!6 --, illlMctioro -.. 386-J8II. 43&-40 
",_._.326-311 ", __ 373 

1nB1annor. 1J4 
Froq ... ""y.powe. d>ono::t<rilllX. 

.104-J05. ll7.119 
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JO'l.110 

Frielioo _ .. 262 5Z 

mlOPJ·fJea. 14 """.Ie, wi!ldi"", 1001 • .'JO:Z 
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FoIl--piIdI ail. (90. 1011 
Full· ..... rr<'\if.rr 

... "' ... ph .... 167_168 
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6oDOnl."...,.- pol ..... 4411 • .w9 
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b .... cklDOlOr • • 1-4241 
.JII<bronoo •• 267-3<15 , SHabo 
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Hyo&eH!io """". n 
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doo COIIYemioo. 70 
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<kfuood. 71 
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Tbov ..... 4111 
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OfF""" 380-312.<117-419 
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...... ~n~466 
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... ,"";c field, <102 
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po_ """", .• I0-411 
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"";ap. 464-466 
...uti ... _ cin:ui~ (J4. 435 
r<JOor cin:ui, !DOdo1. J9O.J9l 
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rotor ", ... Ianc" 44J..414 
,OIor sip. 38(i 
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scponlio&"- coppor lr>acof_. 
,~, 

_.cin:uit ..... ___ .·~ m 
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