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;\ lpll :L motor , 202 - 207
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derived from transformers , 253

for stntor -\vinding reduction , 2!)3- 2!)8

po \ver tlmplifi (~ation , 258
voltage amplification , 257
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,\ nisotropic machine , 5
commutation theorems , ~)8 , 100
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iron , 86

;\ rmnture , elementary , 93
;\ rmtlture excitation , field maps , 7

fundamental equations , 17
induced voltages , 7, 16
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vol tnges due to canonicm currents , 16
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151
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I )yn :lmo , base, 51
('llaracteri ~tics, 33

G:lmm:l motor, 215-221
G('Lier:ltor meta(lyne, 27

fourth degree, 180
G(~ll(~rators, rail" .ay, 287- 28!), 2!)!) -301
Global cllaracu'ri.-;tic, 32
Governor dynamo, 300

comp:lreu ,vith am!Jlifier met :lU}'nC, 2.18
('onstunt -current , 200
Craemer, 105
governor, 300
r('gulator, 4G

} :ffi (~ien(:y (~onsi<ler :l t ions, 402--405
} :ig!lt transformer , 30!1- 310

fun(lam(~ntals , 30a- 31G
J ;ondon SUU\V~y , 321
I Jlio(!Ylle equivalents , 3~)1- 3!15
t \VO armature \vindings , 316, 322

t :lectric ('ars, Italian , 33.~, 3~0
London suu\vay, 32i
rc~cller :'ltive ur:lkin ~, 320, 325, 33(;
rroulouse train , 31(;

I ':l(~ctric po\v(~r, 23, 25-28
(~fT C('t of Sf':l tor \\'ill <lin ~s, 27
in n-termill :l ! net \vork , 2(;
zero n(~t v:llu (~, 23

} :le(~trost :'lti (: I Jrc(:ijJit :'ltor , 215
I':lemcnt :'lry :lrlll :ltur (~, ~)3
I~"l('ttrolllrccn II icn, 26
l ':limirutt jolt of I ~()su('(.:Tit t rullsf orml 'r ,

37<J- 383
J..:xl'itatioll for :lltl 'rllut ()rS, 278 ~282

l"l:lsllov (~r, 145- 151
I t [lli :ln motor co~lcll ('S, 33~)

Fourth -degree mct ~ld )'ne, cross -connected
, 11!)- 12(;

generators, 180
motors , 200
s(;e also n:lmes of mctlidynes

I"rench locomotive , 100- 174
Funcl:lm ('ntal equ~lti ()Ils , arm:lturc cx-

('it ~ltion , 17
orusll CUrr(~lits liS vlirilioles , 21
dcfini t ion, 17
" itll li r(~gul~ltor , "tG
" it 11 stlitor " i I I Uillg S, 25
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II gellerator , 70 l\ [ etadyne , fundamental equations , 17
I Iexagon transformer , 351 size and ,\ eigllt , 402 - -105
I Iigh -voltage meta (lyne , 2.~5 see al ,o;o Commutation ; I Jocomotive ;
I Iyperbolic characteristics , 54 S\\ itcllinl !; locomotive ; names of

I Iypercompensating winding , 30 mctad )'nes
I Iyperplane , 32 :\ [ ine hoist , 238
I Iyperstatic mctadynes , 309 - 31G ~ Iine locomotives , 237

Clover transformer , 3G7 - 371 ~ [ ines \, ecpers , 245

Cronos transform ()r , 352 - 35G :\ [ otor coaches , Italian , 331 - 3 .10

sixth -degree Ilosa (~()an , 383 - 38G I Jondon sub ,\ ay , 32 -~

Spider transformer , 3 +8 'Toulouse train , 31G
I Iypocompensating ,\ indinl !;, 30 :\ lotor metad)'ne, 27

fourtll -degrc (), 200

Illinoi ~ Central Ilailroad , 28 .1 third -degree , 345
locomotive o~cillogram , 2U2

Interpoles , 109 Nct \\ ork , (l ()finition , () ~
Isotropic machine , 5 ~ onrcactive metad )'ne , 71

commutation in , 93 n - tcrminal net \\ ork , po \\ er in , 2G

t lleorem , 1;)5

I ~otropic metadyne , saturat ()d iron , Op ()r.ltinl !; e(~onomi ()s, 328
84 Orlando , 231

Italian locomotive , 13.~- 157 O~('illol !;rams , 2!)2, 331

Itali .m N .1.vy , 250

l >a(~inot ,ti 's \\ irldinl !;, 3

K generator , 73 l >:lirs of Poi ()s, 3
and tr .lnsformer , 273 - 27 () l >erimetric cllar .l (~teristic , 28 !)

l >liodynes , 390 - 405

I Jo(~omotive , batt (~ry , 333 ap ! )lication of , 3 ~)7 - "101

Dies (~l and meta (I) ' n (), 28 -1- 293 , 2 !)!)- definition , 3 ~)0

301 size Arid ,\ eigllt , 3!JG

dynamic braking , 303 Po \\ cr .lmplification , 258
mine , 237 l >o \\ cr transformation ratio , 313

simplified a!)pli (~atiorl , 3!) l >re('ipitator , 215
sre al ,o;o S\\ it (:llilll !; lo (~ornotiv (~

I ,Oil(lon SUb\\ .lY , 324 - 331 Quasi -~t at ic~ c~ll :lr :lcterist it 's, 71
m (~tad )'ne o~(~illol !;ram , 3:31
o!)eratilll !; e('Ollomy , 328 Itail \\ ay I!;(~rl('l'ator ~, 287 - 28 !), 2!)!) .-301
r('g(~nerative br .lkilll !;, 325 Itatio of 1)0\\ ('1' tr .ln ~formation , 313
:o;t art irlg (~ll :lractcristi (~s, 32(; Iteact iv () met .ldYIle , 71
void sy :o;Tern, 321 Iteduetioll of stator ,\ in (lirlI !;S, 2!)3.-2!)8

I ,()op prot ()(:tion , 228 , 233 It (' geIlcr .ltiv () l )rakinl !;, 42 , 140, 1G2, 320 ,
325 , 33 ()

~ [etad )' rle , (~las~('s, G5 Itcgulation , of .Lit ()rnator voltage , 278 -
el.ls~ificatioll , by ext ()rilal conrl (' (~tiC)rl~, 282

G3 of direct -current out put , 282 - 284

r ()activity , 71 Rcgul .ltor cUrr ()rits , 4G
torque value , 27 Ilcl !;ulator d)'namo , 4G

d ()fillition , 8 transformer ,\ ithout , 237

(l (~rivatioll of Ilamc , 23 Ilel !;ul .ltor ccluation , 4G
(' fTi(~i ()Il (J " 402 - -105 llo ~a (~e.m meta (I Yllc S, 357 - 38a
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Itos :tCeaIl metad  Y Iles , Ca ! )ital a  Il U Suo -

servic  Ilt Groups , 3G.1- 3G7

(~orolla , 3 (;2

defi  Ilitio  Il , 357

sixth - degree , 383 - 38G
see also names

Ilot ~Lting amplifiers , 247 - 264

Ilule IV , 13
V 14t

VIII , 20

XVI , 106

XVII , 111

S generator , 18 (j - 194

amplifying \vinding , 1 ~)O

ohmic drop , 187

saturation , 188

stabilizing \vinding , 1 ~)1

stator variants , 1 ~)O- l ~)1

Saturation , gcner :'ll ef Tects , 8 .\.- 88

in Italian locomotive , 155

in S generator , 188

Series \vinding , 2 !)

Sllipuoardloop , 223

open - circuit protection , 228

Shunt \vin ( ling , 2 !J

Sixth - de ,!!;ree metadyne , Itosace :ln type ,
383 - 38G

Spider transformer , 348

Size and \, eight , 402 - 405

Speed moderator , 59 , 387

Speed regul ~l tor , 45

Spider trunsformer , 318 - 351

Stability , dyn ~lmic , 82

static , 77 , 80

Stabilizing \, indin ,!!;, 2 ~)

Stator construction , for ,!!;oo <l c~ommuta -

tion , lOG

Stator \ , in <Lin ,!!;s, classific :l t ion , 2~)

collnc 'ct ions , 24

effect on electric po ,,"er , 27

effect on commutation , 103 - 105

fundammtal c' quiltions \, ith , 25

notation for , 25

reduc 'e number , 2 ~}3 - 2 ~)8

Steel - mill drive , 30 ! - 308

cold -strip , 23 ~)

Stem nn <i Clov C' r tr :lnsformer , 372 - 37 !

Stimulatin ,!!; \ , indin ,!!;, 2 ~)

Subservient group , 3G4 - 3G7

Rub " . ay cars , I . . ol1 < { ol1 , 321 - 33 - 1

S , vi tcllillg lo ( ' omotivc , Vr ( ' n ( ~ h , 1 ( ; 0 - 17 - 1

copp ( ~ r losses , 1 U8

commutation in . 172

r ( ~ gcncrativc braking , 1 ( , 2

Itali : w , 134 - 157

armature Ileating , 151

commutation in , 151

regen ( ~ rative braking , 140

s : lturation in , 155

Syn ( ~ hronous - motor drive , 307

Theorem I , 8

II , 11

\ ' 1 , 15

\ ' 11 , 1 \ )

IX , 23

X , 2 ( ;

XI , 3 \ )

XII , 5 \ )

XIII , \ ) 5

XIV , ~ ) 8

X \ ' , 100

Theta motor , 210 - 212

variants , 213

Third - degree metadyne , 3 . 11 - 34G

Thury , 115

Toulouse tr ~ lin , 31G

Transformer metadyne , 23

see also names

Torque , function of st ~ ltor currents , 27

Tractive effort , It ~ tlian locomotive , 13G ,

143 - 145

Trident tr ~ lnsformer , 15 \ )

T " o - commutator metauyne , G8 , 337 - 33U

Cross Trail ~ form ( ~ r , 158

' r " ( } - , , illuing met ~ l ( I Ylles , 31 U , 322

United States Xavy, 250

Vari:lole-speed cllaractl~ri~tics, 56
\ 'ariator \vinding, 2a
Variety, 32
V (~ctor diagrams, construction, 6a
" Old system of currents, 13

F:ight tran~former, 311
(~limi Ilation, 316
r(~duct ion, 324
Spider transformer, 349

\ 'oltage amplification, 257
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\ ( )t:\l!;e ('()lill )el\S~ltilll !; \,.ill ()illl!;, 30
\ r( )Tai!;c ('()Ilstallts K, 17

" ":t t l'r:.;illc cralll':';, 232
" oill Jill .\!;:';, arll1aturc, 1

' \ ' ill (lillgS, st:lt ()r, (lcsigll :ltioll  S, 2!), 30

Y met :l(I).Ile, 3-\.1- 3 \.8
\ : l \vl tr :I'll ;;former , 3 \.1- 3~3
\ .!J;;il ()Jl motor , 3 \.5




