-

S 32, M I e e o L ]
991;3@'/, I u;t?"/,.“,wy
P g3
Cap G G G Cap G G G G G G G G
‘ozg 07 335

Jozveban.ar

telesram.meljozveban

sapp.1ir/sopnuu

" o\t 1 s Ugas g o

or

sopnuu

@

jozveban.ir


http://jozveban.ir/
http://jozveban.ir/
https://telegram.me/sopnuu
https://sapp.ir/sopnuu
http://jozveban.ir

Jol Jed

S sleiwile gulul Jgot



www.sarayedaneshjo.com

2 Jgl Juad i 30T Sl
W) 531333 ) Jguol 5 laiabio wxilids -
293818 8 )Shae b HlibT -¥
Sy (6 )be gy )3 ) oiSIS s il -¥

Sl ,

SARAYEDANESH | O.CC


www.sarayedaneshjo.com

gl ) 0 Jgolf -1
aio 5 bl LT ) a8 Jare g5l & p2 pimams 9 s SB53L (0 3 ELa b 950 Leib
Sl cnl o 35ib e 03uidS (5 bl Il AT Silsa Solse ol 03 . dgiaud LT ol )35

O3—b Jolib 993 Lo 3lss (5o 3bb Jls 3)90 (65 Vb &F 2890 (5 pbb wils
oae Lol . 35S (el 1) (55 30 5 10w § o (2950 diblgs oo (5 bl . 323 ul s
Shm - 3iS HLS B a5l ZLinl YL S b ol s 63b) Jlade 4 (58 0 sLaluws I sab)
Slgs 503 (s bl e AT 3l Oy 9 Wb s @ Zlinl 558 B sTge 9 G SleY JUe
Jluss asSil G o el S 6803 )33 @lie s bl Jl jue by 35 ueli b T
39 5o 3s3 V95s) plia Il Grble (A ) SIS SL) )8 -l s 3) 90
BT 0l a5« 218 395 (ALC) sl 0L ya b 5 (D.C) eusiime Ol 355195 (50 ) 931535
Ll lsle (paaia B s o Gl lade Silgs e

uiblise lace S Hasl s Jl (S8l &S y=e 59 5) sl SWs aF swls 5o
xS 58 oo 2 A5 6 SUAE 9 5 ples Ly i Lis puslpus 03 059 rel . Ssib e Syl
I 55 3l 4 L (553l pabw Jads 5 L o) e Il iS50 S b ol Jl s
L S ks 1 s g b (5551 S G 5la ol 5 a5 st 05 ol . 35S 50 ©3Laawl
AiiS 5o olaiwl 35l Juase LigT ass Lo gsl s a5 L (uwes 93l 8 sl oTh 5 e
(Y Jsib)

.' e

@\

1
:ﬂémmll'ﬂ:l
il amet e

(1) S

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

bl Ol S5 )3 ol S )n )l G vl aF aub aial Ju8 slpi )
wblige lase 5 63D (o (s S A G o oba udel dsa g wlde . Soub 5o Sl
L oo ol o gl - 39 (503 Al g3 Vb bl ALblas Seng (g oS ) ol 5T el
o 03 gbd sy a5 D SWs pl Sdss Ghis) 9 asS (5o SISy L) eauis sl gs Sy
CAiyeS (5o SR 2lall S ol 5o Sl 53l K alw 9o Suublise Ylaue

e ol 03 Sl pa Ml Jusie @ &5 38 s 53 &S5 510 )3 o slall Sy oyl
-l dbe e SbsS il oaub oals Hliks (V) JSb )s aF azsT .aiS e Sl

¥) S
S 53 Jwlse 4 305 5o @bl ) uublise ulage &5 (5318 ) oaub sl Sy

.)l_g')'o..\.fb;UU'}LIJ}é}ﬂ:.)lﬁ)@l&p}ro.wwoé)fabéu{.wjmw)fl@Td)l..))l.)

.)l__:_)'Io_Qo-\_fb 2l SWs 3o Sb) Suablise Ylawe (w)ad) wadh )51 aSl P93 . dgib (50
_\.l__»_)[a_mog_d, £l Wy S e Sb) plawe O)F ghd wisés Slass 5T asiyl Pow 9 Sgub (0
(¥ Jsib) . 394 (50

3ol (Silare S5l95 5o osub Sl Yl A5 3oy aled Yl T o slall JWy wua
=03 (35S 50 iumias ) shol suablise Olawe) 6353 sl uubliss Ylage allre &5 8iS
03 a5 sl ol pl BbsS 31 el Bab 03333yl S (5 5 ol (53La Syl aalga
wablige Ylate 45 cawl $)5 b o slall Sy wua (ublide s xSl il Yl olas
LS 5o wdlle 03)9T (50 399 ) 0T &5 lele wS a b 9T Jl Juols

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

.. . THE SPEED OF
CONDUCTOR THROUGH
MAGNETIC FIELD

2]

. .. THE STRENGTH
OF MAGNETIC FIELD

o W "
. . . THE NUMBER I{( \\\ T
OF TURNS @
i g
{qtu ik

™) S

9 wablize Vlawe JLb L sald »8 )3 (E) oo slall Hlall Sy waS ule3 (5o u
Sl ol o3ls Ylis (&) JSb s aF ) gbiled .l bawlise Ylawe VS B3 S ja e

L olaae a5 538 panns 5 Guublise pldwe i (G S ) i & o3 g5 Vb e
C3IS Ky 338 (oo glad

(F) S

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

: ._\.afub.;u.oé.;oll;)}b.vu.d)al.u
o=l &5 S g3 Ll Sy suublise Ylaawe & oIS B3l K =S -

LS e Sl Dl )3 ila ol SWs

sublise plae an 0 Ly S ghd ) Suublise plage 5335 3 4y )2 -y
L b Sled iy Hlall Sy subl kb

,o_\,_a-,&Hﬂom;wlju,%‘ésmﬁpg@w;ua,;b_ -y
35ib 5o Pse e 03 Ol e el

E LT ST P B

EIPIPNINE IS PLIPINE R SICIES I A RS SIS I A5 SV TN SO g
o 455 aliug (gl A5 S 183 . ey 1S (o HB S sl o JuSiks ublige Olse
o T & 335 o I sha Al i3 K &Sl pid b S 3955 & olpa lss
SLROE sl e &S 5,5 s3] & Jeaws b Slawl pesl 5] K S (50 eSS A Suoud vles
- 39) ) Sloe

rg.;__wt\.ii.lawl;mlowﬁﬁﬁw%._Q)l(b)dm@Lla.ouﬁL\i_»l)pjl)sj._i_g
UT))UJ_JUI)DAQAI%MU@UIM..Q)A&I,Swdfmlm)f)l)éks)ﬁb
Al gy 1) adls 3,5 oliswl oaui £lall SWs ol 3l wlols aial 5y - Soib Wl oK 0l Ol s
Gl b aluw g 03 puels ublige ldse . 3 o Juos ZI Ve & S sxie sLlesl
S5 Sy 95 &y puws als Gl Sl 5 3ol o pamre)T 1) g adls b e SLml S, N
LJled . adidn 50 m)TolM;M;w}pox)ﬂé&ig)l)L@Tﬂ\;u»IL}Joj;o
L3S 5o Juos ZoB e Al e T 5 oab lgw Lo Sis) 90 2w

Pole Pleces
/ ~~

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

iblise Ulae < UId &5 303 )T panze b paw adls 5 ) 931 535 B il Do
u.il__g);o..\_ai»..\_g_JBSQT)bugl.&”jwp\_;gu»uhbu.ioo|é*ooé)fab§)3|)bﬁ_\'A)__;uo

).'Lﬂ}»;)_@ml.)_\.'gl._)...\gTuo)}_A}QM&)A»().QL}AY)M){,OT}LQL&.S‘LQWA))

7o) | ambg 4 Sob (5o Adsi Jlawe U3 aF Sibjpa plels 5 e T ) caub slall
C3DIS S pldee 4 s

9 03,5 uled weluw sl & e wua S (7) JSb Gl e a5 368 (6,8
uu.n__A_JoLiioulé._A_.o)._\ro._A_wAL}zo)é.(&;)é).é.aoé«._ggl))))l.))|)§AAJa.ﬁJ).)QTA._a_JﬁlL}zo
6;&\_13)flc\frq.al_\u@._\s)ls)l)éul_\*o.ul)lyq_xpugol.w sl 3 5 wuwl Sgec
5035 alad ) uiblics yloue bl I Kizud 3 @S ya uublise plase wiilse &
adla gred I VLB A Jxo 03 o) T Si89 .aub daless slall T Ly Wy (pl ol
SLzl olace 03 Hlosa gt ool mlis 5 b alsss slall 9T )5 G3Wy s 5 338l o Blasl
L3l salod Ylis ) ya0 yie puel & b 9 0duii

L) blise Olage Jl 6 i bsba « audsa B edls ) A wdls Jl oo T aSies
o2t s ol )3 &5 39 e ax )3 A+ plaue 5 Adls G a5l B edls )3 S e gl
Jloai slall Jlis an)d - 5 a0 (s )5S w)bie .30 5o @S ) 98 bbb Hlade
SR a3 Qs 5 y800 (o AF Jbl ALBlS Ax o3 . 3uw) JBled Sea lade ¢y il B rao
s (5L g8g0 e VS AL )OS IS (5o @S Sl wewd ) 1) Suublise Ylase oluw
cnond 53 50 3 Ml Sl Ve S e &hd ) uublise Ylase b el YU wrowd )3
el Sl Sl 9 £ geze (G903 SWs) WIES a9 o Juols SWs distusd (5 o0

sio a1 58s sl oau sl 3Ws b cauwliie Jlow o Juols ol s aSiyl ealsy
D3 s L 3,55 28l5a s Ghey 3o Jlaie 5 siio oy @d 0l 3353 e ax3 4 b
23 3 oliss b ol s wlyuss 3len s1s J1d Gidows )3 0T sio a5 sie el a5 Sl
ol cews il e puel A jic Sanyue B el 4 A s Sl e T i85 o) guaisl
23 03ib 03l Ylis wa Gillow Jlaojl 035)35 Yl ya ASE) 503 )ub d-lea 8 y=ie
(2l ()5

e 9 ublize Ylage a4l Jl 0335 Gla wua 9 ooub slall Sy cua
D 93 Sy puss S5 9Sa n) 03 oaub 03ls lis Zee JSb . IS SRy T Gha ;8
L2 5o gl B A s oy b (Slasl ) ssl ) (5a93)

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

VY AN
Fed
i
v
]

I
L am— e

A Position B Position
0° 80°

®) IS
a313) C s a5 (ax )3 4 aysl)) B edls Jl 9 a3 00 (V) JSb disle ool Sids
0=l 03 355 5o @5 ) ldse bshd ey 3Sle B aalla )3 &5 auws dls auw s (433 VA
a3 55 )18 lawe boba wilge 4 adla C wlla )3 .5,5 38lea abad ) (5 008 Slass aliols
33,5 5o a3 VA Ban)s sl oo 589 3,8 alsss gl ) boba jl Sz o
).\IQ_QQL'Q);M)SMQ:.,&&).&JOC.;dl;))lio_uia[of@)_\l?o.\.ai:;wﬂjlﬂg

.)9.;» T ff)lduo

”B Position
90°

C Position
180°

V) s

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

Guublige ylase VIS VS wua S 0d szl B pus cax)I VAL b b

Do A s 4y o)bes a5 3in axs VA Jl Gl e T aSised 5)s SuiS 5o oS sa

03 55 oluw S @890 (pal V3. 39 (5o YuSe p uublise Ylaas boba 35 ghbd e

S Al )3 .8 dddlgd g ) Suublise plaae boba (sl )3 ) 3adw 3 5 VL
C b aalen e Jlae )3 glpa v ouized 5 bl SWs

Sy . sl 03 0313 gl (A) JSib 03 el ples sl a9 s Jlils zoe JSib

Jlae) sl Juasie 9T 4 a5 (5)law )3 wslide Ybya K azuis )3 0363 sl 03ub slall

LIS 5o Sl (a5 a

D Position
270°

Generator
Terminal
Voltage

A Positlon
360°

W s

v cwd laSilonsb Y-
\_i)_).)o..\.ﬁb;lﬁJlulg);\;u@w.ﬁng_sl).)o)b»ol)._i_g)yi’unubf)g))bdﬁp)
S ) VliS! cacld 1) 0PI ol S S Suublise Ylawe K )3 &Sl ol


www.sarayedaneshjo.com

bk Sl g Sudolise Hlb wua 0> Pl SlSH AT shay Sbl Sgec 08 0 &5 35 4% ook

olis b easd sl jWy cua Shaws bS] o) guioisl o Al $ald S o aa S b
alod Hguc law Jl plall jWy H3l )y a5 Sb s g (Sise b Wl JWy ey . 3l salsa
ALY

¥,
y ot
ﬁ‘r&:‘ﬂo G
W

o8, I DIRECTION
A% w‘%‘f,"' L—55’ lr.w EMF.

S5 SRE £
B
q
€, DIRECTION

—-\r_—r_) WmeUl

GOMOUCTOR MOTION

]OONWG‘TOR

Iwnvn r

0
C,
AT =
3
N o oiRECTION 7
£ TV
i T
DIRECTION Wemmsir \ \
OF FLUX \”

) c lCONDUGTOh MOTION

DOWN

@) K

SIS Shes —F-
L sé0 )l o)l &5 i agls )3 oaub sIA.C. Wy cua adsl voil 55 )
ot (Qugaw 9 ol sl o) asls soly oo oyl V3 dgib 5o HuSe p 33,5 A VA
oo Ve U3 sy pme)T Usp S 50 Pse Gublite Vldue VS VLS o s
o) Ligs ¢ylpalin 23T (50 393 90 wsbliie Hlall SWs o oo T (sl adls ) dined 35 )a
Jas5 D.C. plopa e b osids ades ALC. lya o sl vssl 53 JI D.C. ol s wsl)s
G292 b o) w03 G gb s S0 AT il DG plxil slpe Yo o) Ko S
L5 a0 s D gshs 3 b b Juasl 39 (o (ufe po ol ya 89 &5 Soib 0318 )3 Hgsl 53
awl osub 031y lis (V) JKb 03 a5 auls . Siles s <5 S Aliued VL VS b S
g Iol.z.il)l.ii._;_l)fl Do 03l S wd A gy Sl (50 P9 Iy s By o b
Jlaie badd 590 aloh ol )b S 28 Wl )a a5 ubls Salsd ua S Adiued VL W)

D9 5o L) 9 oS )T Gid s Sl 0w o]

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

LOAD
RESISTOR

() K

055 8 6l 3L VsS 3e 3uls DC Sy & oo aw g3 gl Wy w8 Joaws sl
23 )b a0 3l S5 puss 4l )3 UL olmiy 93 Vb SSTUL IS Joe 0k 93 szue)T
L e alun gy poS 30 3ulS aF (ls 338 Joaws D.C a3 h A.C plya b3S Joe 0L asls
3ilgs e Moe a8 Slo alawy T8 (prizred . sl Kon pi& AT Jor i e tip K
Jeo 3 s 3 plamil L) ISl Silss e AlS ()58 ks Sl ax ,ST 35183l JIS b 3l oyl
SS9 (P oe A8 VL Sb) we jaw pl b (5238l5 Vol a5 (5,55 olluws b 0L
33 )5 5o sy Sl Dol ) oaub ael pbsa T buwss 4 A (5,55 Lla ol
o Qo 93 b oo Maiel )3 1) (6 )5 9 03,5 Bia ) 0ns i) sla adla Jl K aF s T
03b Bile 28 & s S 9b dow 93 . puiS (0 Juo9 Aows 93 A ) puws ABls Hun 93 9 EuS
Ssas el )5 cawd 5 Ly 5 sil S oszme 9 LT i SRl Jlasl s &5 il
o 0T 3 Sloc 9 39 (50 033lsa )il legazo o sad als mus 53 s ol )3 3l
JSb 03 a5 Hghilad . 3o YormbigaSh) Joac cplaubl (5o D.C plys @ A.C pl s
i 525 V58I Ao 93 9 48,5 x5 LS5 Sy Julke )3 LILES 33,5 50 osalive(1))
Ldled aluwgs 335 (50 Jguc wawl jiio LT Sy af blas jl adls 89 a5 33l o osluwa
aliawgs 1 5300 I < 38 33 s 5o Al o &5 bl AbIS Ax g5 . g 50 obisS Juasl
4O e &S ed g o b Jald Juoie hie JES & Gumw 9 wute JE3 & okl ) oisls
ans Led Jl o5 1 aals sl Siilo il ) ghas )5iSIS 3d »a (095 —aios) 433 WA+ ol
sl 03I (o 9SRe IS Plad julds s Jos opl 5 S 50 Jros 508

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

COMMUTATOR

(W) s

295 g D.C QL2 wAC L2 0 —0-)
o= )3 asllbe 3) g0 euditue YL A slise Ylpa Jaaws s VSIS VB )b Jbs
Ll s ms s ol 3. sl Sgee plawe p adls (VV) Y Galbo A el )3 . 3 08
bl AnblS ax 95 wubls @u0l95s Jlae )3 Sl o ol b Do sl Sen gy dla )
Jeoac oyl - 3l o 0lisS Jlosl Iy asls 5 3515 JUasl dep 93 58 L LES wdls oyl o3 a8
Aol 3. 3)las 399 )18 V) Fbsa Fe Bl (pl D3 Y 3 Salsss Sl Sl e
Ale 3alsss 3L @ obsS Jasl 33 szue (4303 rao 439l) A wls Jl aiwaT adl a5 sl
a8 Bgo . 3l Jlossl adls i des b S JIE3 5 olus dess b oluw JIE3 g8ge ol 23
S o Jl Sl 3Ly as s o B anlla a4 A s Sl el (sl 4y pie caua s dila
L commliie ol pa 4SBT Sl 35ib o maziSle (a5 4+ ay50) B s s aSiyl b oo
sl ails aSipen . 391 28053 ey 3Sle @ wla s ol )3 A5 e s Ml Sy
o)L93 (4203 YA+ apsi)C wdls )3 aSiyl b i Salss of Sl SWs s s C s & B
s odan a8 3o 5o pliis (VV) JSb 0o oaub oals ylis Zgo JSb . b dalea jio

SIS (5o pwsS A3 VA 9 s a5 w0 esl ) 9B

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

A 9 0a 38 ails oliuw aew 590 Jl obiw JLed C adla ) a8 aubl abls axgs

roawd A 5 03 58 A dess 590 Jl e Sutw JLED RBge (yrad S .39 pue Jutus e
I8 0) 03 &S wawl Juaie 3 Jl sl deus 4y oluw Jled (Yo ol VS S gib (50 Juaie oluw
);A_i“dl.st)l.mlué)f)l)élll.;)_\.c\fa)l_\.dba.'ilLssLQ)Ionb_\@udLés)_\.)l_\.
ko ol Jleds hie calad Sy JIES bl o JIES 8k 0l s e adls VL das
SRS (5o JuSis ) gl ) ede
VA an5)) C s Sl g 38 dslsl 3o Gid ya s dals Jids . (VW) JSb e aags b
JLed (A )pa Y7 assl)) 35,5 » A s @ 0,aY0 5 (A )3 VY- as)D el & (as s
03 a5 ol (53l Ay Suiiw JIES 5 A e S a8l cawd )3 AT Suiw 53 4 ol
9 a0 a3l &S (e b Sy azxuis ) LA 5o lagw Jlasl 365 (5o oS a YU coud
Al Abls ax g3 b Jaled dwgisus ax ) Y7 9 VA Al u S9s 0auh dugi an s VA
03 pie el 03 Olopa s 3o 5o (B9e 233 e ) S Hzwe)T D3 Ol e 4 ST
RSV L QCIVENNL CRP R REN ENERS
5 pS Ubolae Lol wuils aalsr Slusy wua wlbazd ples Vs a9 a SWy ol 2l
B oo ob) pauo Jl 5n9)a e 33,5 S0 adla & )93 j& )3 A i )3 (s D e (50 Sb)

g 50 a0 Sl 9 S o e jSLlo 0oL 93 5 03 ko s 9 duw pre @ 3T Lo JlSde &

A (0%) ' B (90°)

position position

Generated _' :
Terminal &

Voltage |
C (1809
position

(v K

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

1807 360°
position

(W) S

oéléo@(\f)ﬁ)éd&lf)}.)_gksl)q&b})%ﬁ@})ﬁjLﬂ)C}adﬁﬁ

)L;J}u.xl).:LuxTumyLﬁbYwa)loKz&uagpdfmbwléuy oawl 03ub

Sy &S ol G Sl piig sdls opl 5 39 (50 L) 5 @S e STlo laie 5 Y G o2
D.Csilp33 o9 a Sy s (nl 03 . 3,5 0 s koo jSlo Dlde 5 Ha0 w 29>
G930l )3 el 5 Lo sl adls 95 )T Gaod &F sl mly JiysS (50 IS Z5e b

ool gl asls S )._7__._1_.‘))T



www.sarayedaneshjo.com

o )T o pn il ps Lo sl adls 93 el assn JSlils aSiul 3535 L
GLRKiws sl o &S s Slo 9 sl SLS ojlasl &y Wy o2l Vi Sy wawl sl asls

Sass b some)T Soib Blo B8l a9 ,5 s aSiul (sl -3 g ol oT I wlsis 55l
Lo adls 3o (50 ool a5 (53b) Slass &y 20 ) i8IS 5 55 (proue 9 S )lue adls 53k
A.L_A__mﬁ._b)l__)..\_i?L,.w._l_.]ol.&nQl..\._@o&.lé:d)ﬁ).)&f.)&).}:w)l)é)ﬁo)Tél)bl)éé)ﬁb
S a0 (oS Slass (\O)JL&.\.ULD).?_H@)Tu;g)';ngdz.gﬁ)s.sgﬂun&bé&a.&l;
$ 390 JLS puiins 5 =l Wy lgisny Glac 1) skio plos sl 33155 5o 9 il Salsa
Sy il 33l Sy s Sy sl a9 <y SIS &5 (sl agla s o slall Sl
a8 )5 Dl )S 5 paw g A4S puw V93 S3b) Mas L) adla Ha Slas sla)sil) s aoa

C A daled Aol sob) S (o a Sy Az ) a3l (5o A

MANY=TURN COILS INCREASE VOLTAGE OUTPUT

Practical Generators
9 .

Contain many-turn
coils

vonAG £

od 4]
N
([

=

One-turn coil

S“ﬁ“ﬁm)@

SARAYEDANESH |O.COM


www.sarayedaneshjo.com

o=l Szl sl e i vl u;;l,.&» Oldae S S ):___:.g_m)T asls | Slawl ),.'il).sj 0
9 9 5w oslaiwl (17) JShaisle yeie sl —dad Jl Sloc sla) 3l )55 ) il plawe
e 5o Jon ST Awd Alw gy rmue)T sl asla
pip ) Guublise )b plgs (50 (V) Kb gl sdod wnan 5 )l Gl 03 00 L
oo o3liuwl o3 g 93 jl Vgono Joc 03 39T cunds (5 5 il gifs suubliss boba o

gl 50 o3laiwl dad (5 iy Slass JI I e sldsble Vs (S 39k

,

T 7

.

] 5 ;
/

. “WWWM/IWM

D Wovrmmuncry)
: N, /

%/, o= //

WY /) ;7’
7 I
‘,/ //'.'l i
7 /./ / Pole pleces
/ “
,'/. '

% N7/ /
s a2
///;//// // 7 w

-
WbVl //////
. AN

A

(W) s

Iron former



www.sarayedaneshjo.com

F sl Juad sl g

Tl K Shelse ax ay L) gil 55 vy Sl W Hlase -\

T3 gub (5o (yusd 4398 oaub Wl Sy e -Y
Ty 9 gmliges -V
T emumn odub _\.:-,1335[1]5))) SIS i 6

<l ,

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

P9 Jud

DC b9l 5 5

RS


www.sarayedaneshjo.com

2 P90 Juab (o 3907 Slua!

D.C sl 5il 553 IS Usiol 5 oloiils caaliss -\

Ol GBRL Gbs) 5 55 98 Slisk s waalib -Y
S paw Slbs) Elsil b (RlibT -¥
LT Lo aasuive 5 DC sla) 31035 glssl sl - &

QXD

<hw, @

SARAYEDANESH | O.CC


www.sarayedaneshjo.com

o b 3> B 9l 5 Gloislw —1-Y

LT oleialaw 5 -uin ) eil xS wsel pn oz & wowd (s 28,5 V3 & 3) g0
..;\';I;).__grg._._.ml,';

aialuhs g3l 330 pleidlw 5 Shal ghial (58 . bl (5o Salize slial sl W) g3l 155
3905 paess 3T 903 )5 1w ) )s3l 1) Bl e ST & e 50 gdge )3 Ylgs (5o Sub

03 icblie wall croumd K 5 13 S crouwd o DI D.C 5 A.C slasgil 35 ples
PEENCT PR U RN RSN g5 FUNSIRS\ GICIVNWC YT §) 27T sla aala D.C sla)ssl 55 b
.A_s)ls)l)é\;qum;é)sul_\.ﬁ.oo.\.w_\.g)sks&mgsﬁwww)TuT@w)
OIS )-S5 o8 S Ylde iz IS 39 e ol wSe ALC Slsible b 03 s
(VA) JSsb el 43855 )1 53 () g3liwl) =l caomnd > Hzae)T S3d paw 5 (V355))

(@, Les
2

FIELD
WINDING

0N o

27T Sl ddla 1S 39a 9 s S pa S ldse Sk paw 5 pzme)T ow v
S9)=8) G il A yzmo (59 pms S Al VS 93T 5o @B ) ublise )l byloa
b 35 Saled Jlaw Sl Sibya 5 oaub sl e T sla adla )3 (555509 i8I

Sl Y GBS (5501 L5 355 Js8 Gl (sla (puible b b L) 53l 135 ples
il See &F 35S (5o addsl I s b 1 uble cpl 33,5 28158 IS S e 9B
A DT b et oS JIE3 il alaw gy &5 i) 95 e by ) g590 Ol Sldsilo
bl

. el 0aub oaly Hlis (\‘\)L}Lib)s[o.}_.a.bmolﬁ); sl gl ) calie sl jal abul)y
o= sLbad L WJES L ol yon W)Tgw)f)l)é),sbwl)sol.\pwuo@)ybim
Jol8 » ooy 3y Shigomnd )3 Dal ool ol 438,58 )13 »oil 53 ol Ll 95 5 b ks

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

End Brush

Housing Spring
Comp
Brush

-~
%ﬂrmh Holder
)

Commutator

Fleld Pole
(laminated)

Fleld Pole
Screw

(09) S
03 &S . el oasib oaly Yl (V) Kb ) D.C )ssls) go5 S Shol Gl wouwsd

b A0l53 s IS 8 sl g dels|

Pl ot @
9 ol yuble u}x_wd_m.)Hu.oo_\.ﬂ,;fQYOKE Bl pos &S owd oyl
e &S 39 5o el Shol Dl oyl s 09Me .30 IS b uile 6l comd ol

ks @

Jooio 1535 & wlxio yl 33l odub JuKits 3Y95 b ol )b wilxio Jjl Lo walad
LQ\Tx_bég_sg))__)QL\._{.oo_\US..\g_d}'iksl.m[o.yu.&|oﬂéﬁ)33|)359[§&|3¢390394
Oals Lo hd ialw G o Jl Bad . 2inbl 5o LT 0ai)layS 1 s 5 ais )5 sla
OTIA&);L,@USMUI..\._u_w);u.i.QTrow;._Ygoié)f)l)é)jl);dmldls)f.&wlg);
LS g (50 Sl

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

P Uldee (534 e 9

oo 53 53 uiblite Sl bbb =5),5 JILS e bd 550 wldse Sk paw S8
5 B3y prww E5aze d il SIS 5o g5 )93 155 VI SIL Sl pIY plawe &S SiT
M'}J&)}@}DJ—&W&L‘ZLSLQM)'&JJQ%.)}JB&MUL\*OLQM
owmblise Olage 3ifhe ) guc S paw ol 1 &5 Sl . Jgd 5o 03uzu o ol Sl bl
LA e g5 )

‘LQ\TLIQ§.)|A_95)'|)_EL3J)JQ.MIQMAQQ)}A&')|AM|OSMLQ),.'il).'b):'
Srw)sb a0 ,ze)T L ol (Sen (3 pumw . it o8 allke ddiued Jlgie Slalad
Jois SHL Sliowws Jlg 0393 3L 9d slass shls il (s P bl iy b solgo b
ROV ERV- RN UPIE B PR JT LRI NNEES vy JES TR CHP VR W EGRWERW EXV-

Syl s el @

SIS ) o) T (sl iy puls 9 a8 ,5 )18 ol Dl Ll 93 )3 L wowd ¢yl

S Jes 9

4 FLo o Al g LJES L 3)lae a5 ) plidbasl sl e 9 WJLES woound oyl
L$|)_?_\_13|95+9LQ)._|:dLéSLQ)}Sb.’:}uJé_&g).)._\.ﬂo.\.ﬂb[oSzAuﬁ}l;\_fi..g).gl.)o.\.i)L\.l‘fj
._\ss)fe)yl).ij),mdl).bl)sﬁbﬂ

: o)l sial @

odib JuSits)oiSlS 5 pzmao T (S3is puww (5 I A ¢ (D g7me) wadlib Sl poae )T
Sla 0T 3 Hze)T i paw &5l ()LD LIS 5 sl Gose Hzue)T diws . ol
ALud e BIKE ) 32y oduzy P gake Kb 4y lawl 1) W)Téxgﬁwi!,m._\);p
R se sla

0 Juis 33l ool Galelle Al o ) 9o Jl 9 )N Jl &S ue Lo 4 )l 9isls
-6 gl 0TS Ay Il VI B B9 5o wblan 035l sl Adls aluwgs Lo asys Ll
27001 (53 s S8 puw &5 wl o3 A 1 ass Sl )S S 55 Bl SIKh (uizmed
OT w93 )3 5 03,5 SIS 1) ).?_s._a_.o)T-£|)'_A|roLo.3 ‘)%Q)T)pm.;yi:wﬁ:dghrd.;
Sh— Gl lod alold S La abd 9 pzmuo) ] Awd (o - )1 3939 Kby 93
S5 o 2L Gilss alols L 3)1s 35a9 453S @ wilzhd 5 5590 STl Sl 8 5l
D5590 )33 Jl 5 by atibls ) 3935 lade mey 3Tl ddined publise ldwe b b bl

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

ey @

SLLES . 35l po Z oL 4 b 03 algs Sy 5 0393 Jlsaw ) oiSIS S9) » Lled
9 Mo 5o adlus s 0T A ) Y Gisus a5, slge b ol pad (pguaste (1)F 5255
LD 035l S s ailes so la Jled . a3 g (5o OIS 353 S Vs Lo )uF Jled aluw oo
S 2 Jgme )i mhw i Sl (Silsedl Jlaibl Hal b A g il 5 YU Sea
SIS oo Juo3 ZI e &y L) LIES S Sy 18 it e

Brush
Holder

Slots

Commutator

Laminated Core

Brush Assembly

() S

Sl

QALUJb


www.sarayedaneshjo.com

IS5 o Ll b ya 0T )3 aiS 2hd b ublise olawe $3ls 5,51 a5 sub azs

Lall glopa 0T s 03 AU @l [y uabliie lase 5308 pos5 mus < 531 oo sl &

ol ol L) pas glaiie mhow Wep 9 385 )20 I, Sk a4 &5 Ak dalsa
S83ge olis Ol s Jsie Jolie )3 saf wioslio

0333y oyl b salsad bl T V3 15 )T Gl Pl s IS GBI )T & g9 b (SIS Awd 89
Slsb pa a8 wslas ol L il ) 93l 155 Lo paw VS Sute Yl Yaub 2lall apb wuw)s
Oledsh) &zt 3 503,55 ) o] alwed 9 i odmb als Ll ya RIS ¥
s Laresl ) 6 8 A « (=l )5 sl ya Hals wa . sls saled HRals 1) yesl 55
L o8l bls)l e 9 0393 ale )38 JILE 9 oyl - 33 jbuae S SUS)9 Il W) gs90
b 5o AkwlS LT 31l 9 oauhs )3 3930 1,5 Lk ya Dl azis )3 .35l HKa%

S22 5o plis D (13,5 Lk sy 03 )5 3930 VS (B D Awd YIS B g I (YY) i

() e

,g.pjl'e‘,é' -Y-Y

Sl Slgiwl 9 Go-da £95 95 4 355 0 LG D.C slasgil 55 0> a5 nla szue)T
SLSW (598l g9 0 sl o oaly Yl (YY) JSo s g9 93 ol - 9 (50 Io..u.\m
20 e 93 5wl 03b 03z (H9 M Dol JSib (sl adls (558 amd S 09> e T
zob S Sldable o AT )3 pzme)T E95 onl Ssib o Juog ) oiSIS & SN
c3 a8 (50 )3 eslaiwl ) g0 )i 09 pol (S e

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

ol azls g45 sl aslgiml g5
(Y S

Lo ssl i) Hidn 03 . 31 VL8 Gile  pome )T (sl asl gl aiwd slaobub Jals )s
JSb & 9 im0 )93 Slaswi b pgaske ywible Alsw s mﬂgmml_wﬁ*mmog);

3830 s szee)T Sl)lub )3 BN =) gu0s b sl s 9 0dub 7 e 5 o
=E sl dad ) s dadls 0 Blw 93 A i aue VS L)Lk VS Bosb )l B
._éJl_'zoksng_laé)__g))_\.a._aJ;).mksLméb»dbégsksmuﬁu)s.xﬁi,)l)é[om
Silgn ilizo sl ks yp) 05 Slosil sk adimeds (Sl Udlis oyl psliy 9 555 e IS
M8 o) T b =o ol S5 )3 acils oo sla Sl b3 )i (bl )3 . 39

.;»é)fMlﬁi)lﬁ'olio.ﬁ).g,'c6&9&),3)))&6@0)@353&%?u.o

a3V G o El —F—Y

a3 33,5 o plxil Sosls 5 g0 g0 93 & Gl &l sl pevsl| TRV
g5 o=l (YY) b oo )l Jlasl ) oislS 02 ) glome a5 95 &3 adla )& juw 9 Sl S0
sl 0 0318 Gl abad Sl 2931355 K Sl 53y @an

S S eaw )3 1 azls Jlasl ady b 5 53 )2 VS 5055909 )8l 59 w8
-l o3 osls LIS(YE) JSb 2 S Lo v

69)__;_3CAJa.a.'»,A«bﬁ&q«bﬁ,;);«f;,ﬁu@m&oﬂ)ﬂpwlga;,ﬂ
A5 3)ls d9a9 abbss 93 (puized . dw e NN & [o.m)gl.?co G2 93 VS o9 g09 )8l
(DB blas)ss giine 093 1038 Jl 0 vslze 3 93 )3 (555509 )8 (55 5

509z C A blas Jl pzme)T oliss s )3 blas gl )3 1 Les )51 J
o 50 ).—g_s.ﬁ.o)Tk_s_\.i._,[o.ws)lpD,B.bLa.s);

233905 Jos )53 a0 aibl 5o S wuas shls a5 ) (Hldled Ia.pl,suo

393 3alsd vl ya Gilse pume Jla SIS K50 oby sz T o) guail

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

033l o Lo sl slass sslue SJlge Lo pue Soils 53 paw )3 Vgane

S o SIS )8 29,5 S)55509 08l S8 1l 202 S) 53509 )l Sy s

e S e SIS0 50 SLa vl Esexe Solue 2903 Ol Gy Al 5o VL

39— ol 3L Ol @ Zlinl 4% S)lge 3 Sedls S eww Jis pl . bl 5o 30
-3 a8 50 )y8 oslaiwl

-

4

3PP PPl PR ool b2l ke

~
= -
“ecssee

@
>
o

O

e JSe

\EIHU


www.sarayedaneshjo.com

Sy a3 5 50 )13 eslatwl 3) g0 Sl &l siml W)T)égé)i_!bks_\i.}m

Juasl o g3 (530 P & 95 o2l 03 sl eauh o3ls Ylis (YO) JSib vs aF abl (50 D 9o

Somr 038 S ya & £ b T S AT ks & Sl | 18 5z e 4 i) g (53iy o
.A)KPLQM[DLAS).}_).)-I.));).?

-l oauh 0als YLE(YT) JSb @)L V> 2o S e S L adls Jlasl Az )b

’0’00'0'000,000'!'

Y

LG o

% ! // % }/5 / 2i%y

o '2' 7 / i".ﬁ{? % / :5/ é ’ %,@

A / ;; i Yo ’ ¢ 7 A % Yo ;,'.v/

74 54 "’ 774 i ///

| o
) )

e = o Al =

M‘
@
=)

vl bl b de e b2 b2 ls st qu ' e a4 jo @' s |3 |0 9 2

>

B
x9) S
Slacss I 518,09 el Ybys Glge sume 93 SIS bodd age Ls_\ql%wt,u_
s Sy 3 03l o8 (555509 535 (59 5 Bl ALBIS Silg3 o JLED 93 bass Lo s
Y w)T@LQ 6$mew_baj)s oub £lall (50 95909 )38l (59 )8 Sslwe (5> 90 (SAL
-39y )Ly Sbly 3L Sy 4 Zhinl a5 (53)lg0 )3 (3 90 S paw I red 4 SbL

Y )_?:Lb,o)Tg_sl_Qg_s.)l_Q)'L_f,g).mQl._g)_;)._»l)._»g.)z)l';)l..\.od._»o..\.dho.)l..\.ol._g);o.bi.?_:m
R

Sl

QALUJb

P


www.sarayedaneshjo.com

o O 2> S, EIF -F-Y
Ol 038 355 o g a3l L) 531535 )3 el ublise ldse 3455 Sl

Oldae Lo adls jl &S Sesdime Oy 259 Juos (D.C) pusiue vl s Wy auie K &
Soib el D.C aslflan guio Kl el (lan &5 SiysS (5o Sy b s L) A S0 Jsuc
S gub odlaiuwl g3l )35 358 D.C a9)a Sl

5 SsS allan S50 1 il pi) S5 ael A @ike Ulpa b ss wlse S
ol 3 )0 )8 oslaiwl 3) 50 Ulde S35 Sl V93155 393 x93 Jl Sieuwd 51
D5k lse Sy pus ol HTee 6393 S b Sl eIl 5 VL AT B39 Sy
272001 L SJlgo siouwd 5 (5 paw siowd b 5 (il 0931 )55) Slgo b (6w 0551)5)) 5 pw
(339408 0551 533) 3 0452 )13

Olde G2k paw 5 e Tl U1 YL Sl 22) VS eaub e3ls Ylis sl JSib
39 a0 VIS alio sl gl 55 s

i

< g -~

.

k
}

,\\.

N

-
Nena
.

\
-

Armature Coil"and B‘;ushes Field Coil
) Ja

A1 &9 26 b i 01 32> 593155 —1-F-¥

o) il ez )Tl Jaiinco olape a51aa S 5o b muiitune 0l p V93155 )3

S35 951333 03 L Se (5o aels bl by (03 K pax) Vg3l xS Kl ldwe Wb

23 35 5 G5a st Sk wss 3,5 IS Gab 4 osh) Gasss vlss e alllaa
3T aalsn 3o 01 09335 a9 a Vb VS ST e s K= obpa

35 040 ) 1) 5550 Sislo g3l JpiiS sl piun 03 Lle AilTan )55 Lo gl 155

oS 1 GlieT 5 i gs (VA) JSib Gallae plae Sy p 59,5 lipa B i ol 03

SIS oo el 3515ke IS A b )gSge a5 1) Sla 0533 Ao 5 3eib 5o

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

Separately-Excited
DC Generator

Field o
current supply.
Variable current

and polarity |

Output

DC Supply
from amplifier

(A S

EO95 520 b s (U 3> gt —Y-F-Y

2551030 525 vl Jl Glewd Jl 6398 S5 b puditne 0l s sla) 53135 Vs
s lisloge Jassl g5 s o )53 3 ol - S e oslimuwl o5 Ol > Sl
C g (S0 (S

l__.ol_\.p@_._3'o.g_.w6)w6Lm)93I)Jj);‘_\,_\,)fuoo_\.mum(\“\)d&h)laf),bim
ST 303880 b 5 Oldae Gz paw Sl pzee)T Olpa ples (s - bl 5o S szae)T
Dbls 38l955 S 9a 9 Uldue 353 Sl Sbp 9 s JolS Dlowe Subls Juos Vb 4 sl 435
Io.ﬁi;bro.“gw)).)_\.i__;6|)|ébﬁé@)wcﬂ).ﬁ.oﬁﬁm.))f&lpﬁi)l:)’ﬂ)ijA.?._A_.'i.')).)g
L 3ibl e

o d o83 9 3 bl (50 Gilge pzae )T e b gsl ) wldwe waids sla g3l x5 s
Olde sz paw AT S8 3T 5o 0,56 wlsae oz eaw Il sze)T Ol Il 55 s
).)rn_QL_s)l__>)j|¢x_w|)l__>)'|d.5.'im)l..\.nwl}&éw@')é)l&o)ﬁo)Tb s
U i 53Le) Sloss 1 e 0ldwe o e - 35 38153 IS sl 5 b bl lae
(PR) S . ool o3 JuSiis

S0 S 9 0390 Sl g a9 S Fa paw o BDIS S55ueS )55l 585
G2 IS S99 ST paw 93 & b8 UK )0 90 ol pelin - 3Bl SJlse -5 e wlawe

H - &) T b . .I - -
S e G eaw DL Ol s ples &Sl )3 39 (50 A5 e | Ul e Il Gilewsd


www.sarayedaneshjo.com

Shunt Field

'

() sERES GENERATOR Load| t -— J

b
0 SHUNT Load
GENERATOR
( compournp
GENERATOR
(¥4) S

oy g 95 1 3s pae IS Sl sl AT uiiiiane Ol Lo g3l i) ples by s
599 s Lol 394 50 olaiml lawe 3les sl e T olya sl 0T ) a8 skl oo 393
JIHA}_J:U_AJ;LaJl UT \5..\_5._)[0.'\_.&»).) u.;b);@&“_\;):u wablise Ylauwe o )g:g,o)T
s Dl ) S5 Ul s 9 35 LG Eo b ARl S0 )9l )5 ASumge VS A il
Tl oo S9n0 3585 V935S a9 )s

rublise wools wdsy &5 canl i3 ol @ 053155 Gao s wael ea 5 55
sy (Golaie Lo ol cowl aid) HLSS H ol ) la ks pleidlaw )3 a5 (5398
ol i o8 5o suublise Siloans waols T &5 3 e 0,033 393 ) uublise
DM ) & Eo b pme)T B9 2 o gs iumid Suublite lase S Suublide il
oo )T (§3is e 03 Sy Slall el o il o8 Gl ax ST plage l 38 50
.b_cl._;A_Y_\.Lw).é._;_.oUI_\._g_.ou_v___q_.__;_Ia._.__m)susl._g);ow;LaJlks),J,.op)iﬁlksg)pwl.;,ﬁ
el uablise lawe Y G599 . 35 (50 15 6595 1) SIS Wldwe 5 0 Sl Yldwe g
e 103535 plopa 9 oab e 93l )55 S (S i S 93509 )il (59 8 &5 Soib (50
c3uw 2 39A Jlo s pldue (suubblive wauh 4 uible a5 (S8 L. 3o Sb) pldae 70

0551535 3w Yle) .38 (50 VI b)) (pl 635D S =5 (S e S5l ples
9 s 4 o8y AS 8 5o plis (Y-) JSb (Sistio vl 4B Y- B O e (ol (551> s &y

- 3uw pao 39a Jlo i ldde 4y b V931535 LS Ylawe Vb

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

30

Generator voltage (volts)
(/]
b=
i

Field current
(amperes)

) S
SIS Sl et )3l 33) 9wl S O 931055 O a9 8 A dwbl atbls jlolxy
03 (5dls ela an yauw) ule) 3935 (l b 39ub 05l a5l adsl S e K Aluwg &S
sl gy jo T SR G a & Al wans b e 0T GRle Gl )3 43 L) 53l )35
A8l Blasl yol oyl (589 . duw yo 398 Se3ls s &y JSlg3 (503 Vel )5 ) sl (b
: bl Abls S99 el e ) e i Jl 5%
le)__;.;)ya_i._»_l);.mbpohpﬁfk#xbwwﬂbmglmmloﬁo—\
paiie Ol pa AL gaio S0 A V53155 b s 3) g0 Al plawe S s
cAdz o8 Bile s Vldwe w98 ) e pl &5 3ol S x5
oduh o il ad gl pldae Jubls Y Alewsy e b ) o3l 38) oS e ST -Y
S Blgs bl Se3ls el &y ol Vel )3 9
)8 5o VDS Vldwe Gz pan b s sy w50 lel i sl gsl i) Y
Jae a4 b 530 o slie 1aciul )3 L gs) oyl LT 338 Jpis b olawe 0lbya b
ui\|\3_nj|.)¢x_"3¢__>)93|)j)ﬂ)$}.}-\.ﬁ|9$rnfL,L_n_'Au|..\+o._i_>_):<.'iol._g);A.if4§bo'|
Cda) Al g
03 bl edls edla 4y Hgil x5 bl o @had Sla )3 wlae Jlae 5T oAV £
.é}ﬁuoé)b)qﬁc)|400w&b§dxooé)f|éﬁlg¢:.)w)

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

S slgy;  —V-Y-F-¥

A= Olde oz eaww Sl OlnSy Doty 33T 5o OB Dlse 5 e Tl &S b s azuis
oiablize Oldwe woauh ol 3b) o ju5 )b vl & Yldwe Vb Ve IS salss
Dls Ulmuﬁﬁwg&)gs Slass 4 S Jls S) 9w

Ablas 399 V1w V3 GIL JST.085 50 Ylis b G w93l 5 S Dl (YY) JSi
PRSP ANLY Ul._!:ik_s)};\'}.o})i&" S 9 Q,\_I).;qug ubly [DJ.QI}.'RJ s s r:.mu.;b); KW B
s )3 )L ). o)l dile o (Suwablise a)ﬂ@uﬁ“qu)lmﬁm_\.mlgi lall
,_\.&ml,:)l)é).,olg);)u.o);,mml,';mqul_\.yuﬁf.w 3).7___;@)T)IJ.,°J.;1»L_>
89 Db (5o ) 293 Sy 9 0w Aaled S Shol Hlades Ylawe W Az )
GTR P VS S i Sy 9 0uh 3b) pd Guiblise pldue b Seibh SLJ OL 0l s Jldde
.AwaLaJl)ﬁo)T

03 S pudny Sy d5b ALl L wb s ax po (P)) JSb dazuiie Siztie 43 da 55 L
O3l )53 (A abois) Suuw) GHame Dl 4 )L Obps B3 9 Ssib 0 Ms3 7T
Sg- &Lg_d,IA;A._.u;.u._._JoLi.é.o Oldae ol ol S U ;ﬁu@jw) ol p8l el JL Vb
ol 00w

xday 3 3 i I3 o3linl )50 Jpane )53l x55 5 lging 5w 510531553
a0 Ylde Yduws) Jl JB L) aiS o puss e T 0bya wuas & ol a9)a Sy Sl
SO a8 (50 S oslaiwl 3)ge o gy S)lge ) Elubl s

Series
 Field

Vqlts

WO PR WU NN W SR S

o

L.oad

Load current ——e—s-
) s

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

o gl ygil g5 —Y—Y—F-Y

Ol ol lis 318 D138 ) 7o) T b Silse Vgl Uldwe Fn aw cosids 95155 )3
O}A‘__..))bUﬁ»qo|%oﬂwm3&o}u;3)ijw)¢?o|.xwﬂﬁw)| 033)AF
L coibls aaled (5o8 by a )l aubl (50 09 3b) slass shls Mul..\.wuzuﬁw
L3S W3 ) @Y ol
b ASle) =30) (53850 0o sde SIS (o IS & £ b it 33155 s (55
Ol ST 9 el @y 9T G298 Sy sl o (Suw o Jlops s &3 )93l 135 b uiSuo

oo )T Ly endl asb sy V> éﬁwwﬁruaﬁ)a)uﬁ 3% )T )l (5 i
Aua_Siie (o 9 M)ﬁsl).sj\_iﬁsw[ol)fl._p(\”k’)ﬁ.wu,oﬁfl)ow_xg,sng
u_o)l_f)l._»u._vQJlA).))ﬁﬂ)JjéSuluéoT)ééSwlqdi&bA;)S .msu,oouul).ﬁ
ol 583 (samie 590 BU A abis) cuwl sk Sld )gsl 55 )b &S Siewd 0T )3 b ais
Ol pais pi0 &5 39 pp0 ISy s i 53053 ol paliz - anl o5 Sy 8l b 50 3L
Ao gk 39 3L 3l x3) Sl eaud 0aulS Ybya HST. bl Jls S)ge U Wy Vb wl juuss
2a0 il (Koo &S5 L5 oS (5o 0 o5 4 g9 b 5293 S5 9b jidiy B alais I

L3S S el ax )8

Shunt
Field

T

Volts ———s

Load Rated Load ,

Current eeme—e— o

ry) e

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

WgnoS yoil 9§ —¥-Y-F-Y

E95 93 SIS 9 sl ool JuSilis (5w 9 wdub 951330 S H3 Il 35 9ueS D93l 55
e - mawl 48,5 )3 )T b Silge 6 )03 5 6wl SN &S wul ldse 7 paw
3N DS a8 590 el Hgil i) Sla dad S0 S w9 b Sz

SIS 985 1) )Taa a8 3l sgb b 5 6w ldue 7 eaw Jasl S

) %0 A ohy bl el plae e 5w pldwe 5T 5 (S8LAl S5 9uaS 1) gl )35

olwﬁw&glwﬁ.ﬂ;w@ba&humwx,@l))}sl)sjww

bl Silg pze)T L basd Ly 9 bl Silge pmaenT 9 6 pm 0ldwe 7 o b iy

3ol . el osub oals plis (FY) JSb s a5 2T So wuwds oS b b il b ) o3l 35
el QLS Mo obgS cnih 9 iy i ) 93135 wluo guad aS sl

Shunt Field

Shunt Field

Series
Fleld

| Y
Load Load
NEPX QO iy i
) S

O 3L 3> a5 1) Sag s Sl el a8 dil osub 7 b ) sb A3 9seS Lo el 555
Sl sy e Jho Sl 03 Sy =8l eyl 350 o Sl T o i 053155 03 UL Ll s>
G o7 paw Sy w3l a6 8 sha Sl sl Sgllae Baubl s 3) 90 s Sy a8
Db obya Gy wdls (pl V3 .S 3b) SIS ublise Ylawe B il 381 e i Y gsl 3 & 1
G PR S = Ulde 5z el DL 0l 0o 35 SRlezs il Wy NS Seib (50 3L
o) ot SIS Guablize plae 35-b SL) )9l 55 Dl oaub 0audS bya ax )2 5 33T
S5 5o

TR e Bla S s 4y SR SLAl S5eS )93l )3) K a9 Sy wliasie
A bl sl ojlasl A (5w QL.\*ouﬁ[o{.wksLQ)gb Slass 513018 a5 widh plauwe
23 Vs a0 3iysF o Blo isaaS 1) il bl el Nae L)l ples sl 98 Sy

<l

o Ub

"y

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

S 9aeS 951553 el Jlade oyl Sl 33YL (508 o gie SLL S a9 a Sy (9 dubls
L 39 a0 I 3l g3l 333 Sl 568 aliols )3 &S (5L s el Wy skl sl Slo
Sl— vssl ) aod Jls aS s g bl ) eb (5 o olg.g_.o@_._}rg.ﬂw)pa Slass )51
25531030 g9 ol - disS (50 MgweS G99 b Vgil 3] Al GIL (2 s Dl i ey jS e L
Il pa—b a8Lusl Yo bl g3l vg3l ) Jl 5093 alols Hd HLs S 39 e VIS =3lge
Jlecl Do & GRB Gao)d aliwginds 9 365 (50 Wl ) 4385 boba ) Sy widl (a5,a

S35 A3 09385yl AT A9ueS Ju) b gsl ) e SIL (2 Il Sy )l yieS sls)L
I35 38 (5o )3 oslaiwl 390 Joe ) aSila ) gil j5) Hidwn - 35 308 50 V3 oslaiwl 3) 90
- 3l (50 Slo 359105 £ 95

Sliw 5 Al sa (YY) J5b Balboo pls5 (5o b 3 51e8 Lo 531080 a9 Sy
S8 S el 438 )8 )18 b olage b (5w ) gkos &S (5 pusio

D )R 5 35,5080 B w5 b Yldwe (Slads 3 gueS S 93l ) VS
s )L wlo s b LI L 5 ab daled Caumd SIS pldue dsuis ) IS (oo —huds
S 9p08 (5La) 93l 530 Il £ 95 My Sl aauiie Sl Simie . 2k o GIAL e s 29D
-l b osls Ylis (YE) Kb ) caub 53

Overcompounded

Say !

Shunt Field " _Flat-Compounded
iToo] 1 - ‘_/_m.r__{

' Undercompounded

S Differential :

Feld a Compound |

= |

> !

|

Rated Load ‘E;

Current eeme—mee
) S

<lw

o Ub


www.sarayedaneshjo.com

< gawli g0’ -8-Y
A_T.\_ilLIé)f)l)éLs)ﬁb(\”b)ﬁ_\.uLoh)Lééﬁqu»&iéf@;l)ﬁl)sj&ze)s
C.-_Qsd_hzlu_:l 3.3 ol 8 dba_'sl_\_ufunsab_'él) Oldas Sl o ) ):___q_.n)Té.Bl;
S0l s ) Jbs ) a5 LES s sl a8 it Az )3 9318 Seas sl DS Slya

cT 50 Sea g0 diiwd )5S A 4y oISIS day

(o) JSa

D gb Louls an ) ain ojlasl 4 398 mumo Joxo JIH(VF) JSb aisle LJLeS ST
Ldled os oloya ol 5 318 3535 0l s T ) &5 84S o oS Juasl 52890 1) e )T
D ) oSIS Ly sy 0l ey s & sl S 058 Juasl ol pa ool 35 50 48 pa slxl
Gt 4 UpalinaS Jae 383 o Ol 35 Al a5 a )5S I ellis 5By sl su
398 o Jome 03 LT 0als Jlybs LJled oals e yn b olss (5o el oduts ploxl
Sz S g 1) 0 9wl gas

S sl adsnd )3 A S 50 U sd leil) b B ge esiume Ol L) 5355
bl )l pB e Ay s 5L Jshay gy e Ao iS50 055 Jlasl | agls LJLes
amiio ool )3 addla S8 .aissS e WoswbigeS axao ) uldus o Ssec Axao ¢yl bl
Juossl HoT 4 n ades poan Wed 5 wubls salgss seas 0T s Slbos @ 3 4% )3
RRVIGNNTIR 5

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

29155 8 ey Joall e P
89 283 o wlis Glulig eaw Il @56 b 2 b odls =) g0 ) e T (YY) JSib

P NN S RCCIVIRIT PN RG] PP CREIIN CC SV RIS P L R VSV EREENS RS E IV |
JS_JB).)A_Y.)9__)A_N"AAz.é_uak};bé)_lag\b_wbks&rqw)éolg);uk;gmmﬂ
0T Bl )3 Lo muss Jl 03538 0l s il 030 0313 Olis )3 o 0ib 5 alaiis ) gi0
-l osub o3l Hlds (YY) b s T v &5 335 e Sl Silawe

Sl bl plawe 6805 5 Shol plawe K. IS 395 Vlaue 93 a5 35,5 S0 ol
I 1 ol Olse pmpesT wlage &5 Suins o JSb & an 55 b o) T sl o SIS
o 3y JUsl S a e Do Glid ba L gsanligeS axiuo 5 AIS (50 ZOB Gbl Al JSb
Juassl HoT s 508 5o )18 Slia ba 1) o) T adls afisd oo 0L LS alil & aa g5 Lais
5 3iiS e oligS Juasl s shls adls susles s slis b 55, L Jled H51 s olsgS
IS Gl I 585 sk shon: 3aT 0155 35350 953815 5 LIES (o S 0l (o5 s & 3
35 gab 0l Jlanl soaa s boa U8 ,das 3oL LJLeS

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

Old
Neutral A@%u-
Plane  », u”a/
e

o5 Sl odad g ouiS g i VY

Josll HuSe o Suaa sbid ba 0 by LJled Jlanl Ugs a5 wul odub el Moc
255 )L 0l pa b o) T Jeosdll puSe sl g S (505 o JolS gl ) pomae)T
wPo—=< Lled J=o 0l 5 03,8 oy Jlanl jus Siia b aiS s )b glbys o6 )0 5 A8 50
.)9.:»

o9 30l 5o LAl LLed Jlasl alow gy smae )T Josdl (uSe 13l S o8 Sligablo )3
ol A S )13 yomae )T Josll e 03 )5 SHia Sl e Gy & zlial ) s Sldsisle
.whwuwgm%bé)loawld)isgomol)@uﬁm Il oslatwl Lgb )

Oldo &S il oaub (5w W)Tbks)ﬁbéuro.wwl._uulo_xmd.&um.blm;)l)s
03 3 pan oy I pzmee)T Jwsll GuSe 3l 70T Olpa poslie ples sl & 0T Jl Juols
._xm_urn))l)_i)m)f)l)sé»:uo)}lmL‘cchbd.Y)l.&»p..\aLo&lﬁa._ubuu;Jo;A:u.u
c g 0315 =Sy opbgs as

Sl s Galapls (FA) JSb disle oo )T Jesll (uSe 3l GEal sl K3 b
la_V)g_\.AIAs.'i6I)|Au£nfLsngJaééﬂrqm.AﬂslguoulmlulmksLngéw);uw
i 03 3ds3 wldge - 38 50 IS )T L 5w sk 5 3Bl o s eaw Jl 5
RN )_?:tg,o)TJAﬂlL)u&C)jl 5).7_:1540)TQL3).;)1§.)L5.0 roLn;sksl)ld.g\_,LJksLQ\,»bé
.mu@;,wﬁm)owu,gu:ﬁfksm__@éaﬂw.m

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

Interpoles
; or
Compensating
Windings
i Armalure »

| |

To Load

A S

S DC 2951055 ) a8 Jled aalss -Y

£als el K a8l hdmble )3 |uT)lade los (5o 43659 w65 58 Wb a -Y
Q.\.:).p I'ob |)).‘?__L_yo)T 8|3.'>| =&

c..\.)).u [ol.i |)).?_‘q.w)T 6MM&I9JI -0

S b 1L DC sla)ssl ) glssl -7

Gloe 4x )3 plaS )8 SSgeS 5 (S pmeniid (Jde S5 sl sl ) -V

9 Juod Slihuw

Tl & )8

Tauw 32 398 58l s s Wilgs Ses Vg3l )5 ) sl ass s -A
-\

T'“-“*-‘--%DC 6Wb)aomvl)¢;6¢_@m

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

RS


www.sarayedaneshjo.com

$pgw Juad (90T Sl
S I 5B 93 90 VI Jguol il -\
DC sla) 5350 53,5 om0 o sSae Slibs) b i =¥

L) 93 90 il o) Sl 9 alivks -Y

LT 3 508 S)lge 9 DC (sl sigo glosl b HlubT - €
DC 6&)539.9 IV Ty d).uf le.;((b)) oaldh -0

SRS s ygig0 45 Jgo! ——F

SN Ol pzmae )T G35 9 33l a5 ) e )T Suilse (85 531 )53l 535 )
ol 338 (5o 3,5 @ ISy L) oie)T ¢ S il )38 W) gige S S9-S5 Sl
L G )8l ) )=l ) g3 g0 S S 5o e SR8l 608l & b SSle () )6l Loy 53l 35
L3S 5o Jeows SSslo 4y

Uobu»_Lisl)l._inJéngol;)mgoboJT)l/uJ@).Lmro.ms)}su)émbgs
Ul__a_._xt\_TA_ﬂo.))f\_é.dafbdJUaa.Aﬂoé)fé.ﬂ.izjlaiﬂ;MUlg);LsLﬁ))J’aé)}o)éuLw
Ay 5o Juews ) 1) 9350 swlil Jasol S5 oo ¢yl

905 Sy AS 2 ad ) uiblige wlage bsbad ea S pa Jls s sala K s
63l ST T Jl il 9l pa wxaa 9 Wy ol s ub 3alsa sl T ) (595509 43I
oo willxe 358 035)5T Son s Jole Husis b &S il (5 9b Jubl At Yl <K Jl S5
5 ol )3 338 (sl gl Sl osub £lall ol s &5 S)lge plos sl G353 0 3ls . AiS
Sgub 50 aidS i el OT &y

Ol o U392 ol LD gige K GBI T wun 3T Lasie by Siueld
5 uiblise Ulde wa (o (use ol K aS =8l ) ol .3 xS CadS gige Sl 0si S
adoul) ol SIS 399 A oS a Slod 5o B3R AT S 5 63 Ul 0as)AT Pl s

,))mupuLg)_,)\_;)ﬁaoéqdf.).))fu.ouazm&)yyélﬁwl)wéuyb b“““}’

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

A s (Y) Jsb adile wawl) wund o g Sl 5 Ylis odSl 9 oy Sl S
Ol ) Gublise HLib o S Yl b Sl 9 35 4 VB ax) s - 4l b o
S n e wah il bl G 03535 Gla wua ) pow bl 5 (ublize
.;»_@u_lg_\.&Lp'oy:.ou;.u._._JoLi.é.oUIJ._._.Q\;».@)TIaS.;..wIUHA._‘.;I;mI,:OLﬁI)Ls_\.LQ
L) Suublite Olase i Vit Sl abl polze 0T Jl0ai)dS ulya cua 5 G3ld oS ja

23,5 Jalgd ase
03 £lall () 95905 )8 (53 085 > VS ppw pboly Sl AT S50 S sl Siseld

3,8 oS ) oseld oyl )il 35 )

Motion of
conductor

(r) S

23(&-V)JSb disle uwablite plage 5 A b (50 el 30 S )l pb > Vsuc
Oldse 93 3,05 VS Huublise K sl s plawe )3 3 ¢yl HS1.3 i Sl T 8l ybl
PR L L S 505 gbd b )50 olizud uublite Slslase Y- 331350 236 e 5
(AiS so3g3 Sauso b (598 axmiie Uldae oyl lin)s )5 dialsn B3al) ;5035 by osud gex
Az )3 38 sdlod B 1) )RS 936,048 allxoe Suublise plage 93 (£--Y) Jb)os
AS ad3ue plis (£--8)JSb . 3o salsh 3939: 63 YL S ausd Suublize Ylogwe K
._Y__»_go.A_J'.»bel)igjg@wlﬁwgoéya@ﬁaéé&ﬁ))éum._n_.lol.i.é.oksl.mol._\*o
23,5 ddaled skl (598 suublise Ylaus

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

Field due to induced current

Cancellation Reinforcement
(F) JSa
OHZed 3 295 1) 535 aible Suublise ylawe bglo a4 aubl awbls bl

Oldae c 5oL 285 s D3 Fg8 JSb 3L j) ) oub o3ls Ylis uublise byl
Soib e sl (G313 69550931 59 485 o Az )3 5 03,5 abd L) b s Luublise
S5 Joole S pa b aS il ) 5-b il 053l Gubo 50 95509 5880l S 005 (il s oS
F 25T (50 50955509 )N 6 (5988 1T (b 3S o aloie 355 033)9T

Adlgs ) jo oaih Jlocl 45 jxo (59 45 0)135L oSt (5 93 909 )8l 35 (59 )85
aS sl 5 ob Aot (50 95909 )8l 0o (59 ) 9 03uh Jlecl &S jxo (59 pu5 (ya SMAI .S
3o 0T @S a sl 9 )38 Gala Jl Blgs 5o Sk a

J.oLui:)J—ui:L}ucuﬂ_\iﬂ)pﬂ)ijw(z‘)ﬁ&ibﬁiiumoli);uﬂ_\iﬂ)y}o
5 Lo A &y adls ol Sl ol 43355 )13 L yiaT o aad 93 ¢ &F il g adls
Sy gio Jbosl alawly LJLEd .3 e 1w Juasl WILES b g &5 9 wnl Juaie ) gisls

Sl 5o sl 9 x9S

q“i“wb@

SARAYEDANESH|O.CC


www.sarayedaneshjo.com

Sl sl Jloas)dF gl - o s 0acld Gub s (el -E)) JSbh A angi b

Slaabd S ob mgin b aila Sl Aows 9 Jlob ol ails SV s AS dgub 50
D S adls Az ) b ARlsA L3 plaae plied s Sla dad Al s adls Suublise
52 )3 S35 (53 50 ko 5l B b SIS o b3S &) 9 b el 5la 4y pie
53 @i Lol oo mliges (o -E1) JSib ol imy 3ud ya ax)3 4+ o)lail asla Ly
Al aiw g 0l S o3 Suublise Ylaue azuis VS 9 S9ub (5o puSe o adla VS Yb s e
C\__).)))L_A_._))i}_.)._i_gL}__tl.ii.o).)l)‘_ﬁ."_"zoLsLQ\T\JQééﬁglksl)gAﬂao)b)é.é}.d)uow’&o
L3RS (50 dwldl S9a His ,T
Ys ) oo (7 -€)) JSob wdls as il (o -E1) JSb el Jl s an s ¥
oS an asly 9 Al 5o Blasl Y sawligeS 0)bes 5wl (o -EY) b el yulss bl juis

L3RS 5o doldl 3oa

Direction of
rotation

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

o U 32> Sl 39390 48 HeSUS 8 S YY"

S VS 39 50 Eacl HoislS .A)Iswui@)yﬁf).pﬁibamhs&)yy PAY
el Jae opl b (weSre adls Jloai)dF Ybya e 35,538 Jolie plied sluks a5
d._{uluo}_cc\_.l_u.lasd._xw);;,_wu&cﬁla.mmuuubbmul_\m_q‘;af;,wuo
RV P VINESENS A SUR VRV INDIRSUSRVE PN NSSUPRN (PR VI gNIFK CN PRSU R\ ¥

).\A_Yulu_i.@ksl)l.)g_L&L?ul_aolumg_bL&ooLLp)gé}n.coT)ﬁmdfé)fJ&slﬁi

DS 50 IS 0 o) T (590 wall Ay (65 5 b ) sbudS

N Armature Field

N

2990 30 oyl Joddl s —Y¥-Y
270)] sla aila Shbl )s uablise Oldse < ) s590 )z T Jl ol pa Jsae el
A 3o e ol wiblise Olage Szl vacly sunblise Glowe cyl b 2alsa 3y g3
27001 Josll uSe coaibls 3539 531555 03 AT jubss s S D gige 03 )50 =)be
ovSe 4y oy ye ol Guablise glowe Bl v & wolis (l b wabls alsa 39a3

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

b o)l Jesll GuSe W )sige 0o . wawld )il 55 (wse o (EV)JSb dile o) T Juozll
L83 oo JUsl oo )T (B35 8MA s ) s

U)I.\JL&BI__&cJ)bA_I)Lng)l;Qb)ﬁy&)ém)walL)uicol)gle)g
ol 55 Jbas! Ldled ali g 9850 Loy als wxdls (il )3 .3 5 posise 483 0l jto
Ablas 3535 LT DS S0 93509 55 (5908 g0 5 4185 VS GHis boa 50) )3 &5 Sishh (5
Ol)_guﬁm)losu.mll.?ol,ipm«ufm)ﬁsl)sjs)}o);@Tﬁbsw.mb
D ow Il el Josdl juSe SoS sl adad 9 0aiis

GENERATOR "y

¥ “~—— Rotation

(F¥) K

IFP T e 3 s —F-Y

RPINRPE\ gRIST VS5 K\ U ISENCIVEN I KWW RCIVENR VIR I PL JUE L S U JICIVEN
e - S Sl Gusblise olae < 0T BLbl )3 3,38 $3ls K Jl Sils Sk pwlage
Olde S5 )3 63l ol ,ST.3)18 3)3F o ol JlaS Sbra cua 4 S pldse ¢yl
Jlocl 5308 ay (a9 o8 SIS poigo) e 95 &5 Shlie Hil ealsy o 8 J1y3 Guublise
Ot Ay @by 0B 7o )] 390 )3 doib (50 6B S ya el 9 w5 ol A5 Aub salsd
S b s Sae e, T 03535 0lya caa b 5 olise e ST Ul ol a3
Bgb pooe e b ule) K> G5 Jole 93 )5 Lol .3 Salgs juSe @i o) G5
F3)8 20le3t puis )T GBS wua

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

o= b (551 3 S o I, oslaiwl 350 Joc )3 4SS 55 90 Yo aso
a5 3iS puSe D ulsse b s paee)T Jlesl 30l DI ol plsl lpe a5 3ol sl .S g

L34S oo b 9> o asil
Jolw s )l S o sl (uile (3 )5 i U S retee o Lo aslls Ho

383 e el ) I ol 53l 43 &5 3iS e osliiul o gaske

A0TATI0g

szao )T Jlasl 93,5 (w9Sae Olawe Jlasl 93 55w oS0
(FF) S

SiPprsIlao sam -0

sl aals 53, S W)Toﬁf.@mug);),sﬁ._g)aaf@h@b&g
0=l 03 Uiy b 6055509 )i8H 59 8 A giady 9 S 5o @hbd ) Sunblise ylawe ST
IS e widle Jgige b oad Jlael Ss b ooub £l SWs el gon - Soib 5o £lall Lo adls
s Slelge Yled & (5095909 )8l 30 (S905 - JiagS (0 595909 ) 36 (59 05 15T
9 ObI )T o wme pun iy IS S D esl x5 s ol 2lall (5 95 909 )8l (59 w8 A Sl
cmsblise lage s

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

Pt (5095509 JIN 30 59 35 Sgab by GBS g w9 5 598 Ulde 43 o

s oeslie x5l )3 &S 53900 Sy sl widsy () 53509 43801 b (59 08 Lol b Salsa
G905 (ED) JSibs 03 .muwl Y9390 & 03ub Jlacl Sy Jl koS Soib 50 Sl joue )T Shezn
Oliis 38 e wallie oaub Jlacl JWy b aF 6 58 (5 bl K o) sias (555909 )il 2u

. el 0dul a1y

- F Back-emf (E,)
1 Il if-:

p—

Commutator

Resistance of
armature coil
wire and brushes

b4

Voltage
2)Source

(F0) S

Jlocl JLids cyums SNl 39 (50 sao)T 6l adls Jl ol ya Jouc el Lisss assT
oo o=3ls SLis Ea—Eb 3Lis ¢yl ulic waml (Eb) (555505 xSl 555 5 (Ea) o
LS 5o s ) ).ZLP)T)-I 033AY ol paolade a5 wawl )350 s o._)_').;u»'):___{._a_.o)T S9)
(et Sy Sl S Y5 oso)ennl o5 s @ssitne 0lopa S 5350 p700)T noslas
=m0 )T 103038 Hloya bl emmonT obya ob) sus (s a3 o slio ¢yl HST oyl ulis
P ot Jlocl JLids 5 bl pal o e )T wioslie 51 Jle Olgins 3 gib (0 SbJ Sl
o=l b 3 dl98 10T VY- sl o) Jloasi)dS plops pal usild Gub p il =y
EFEYTINV-\ AN I).':T W)T)I),.g.cu),;o)sgml Sb) S vl
Jlaciio cplpolis 5wl odub Jlecl Wy —alle waua )3 (595509 350 306 (55 w6 Lol
306 69 s ST Mo . 3iS 5o 930 335 o) T Jl 3aled 5o aS ) ilusa
Ly e SOWAl S0 (50 Jleel pme)T (590 S (5 %0 Sy bl s VY (5095509 )38l

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

\ - ss )_?ia)Tol__g);d.z.ﬂﬁ)bg;\w| \_xJ)\ uis._gLs),.'i}o)).'iﬁ|ML59).99L5;9)9

e

270 T Ol pa S5lg5 5039 0363 juals (5 83909 )38 36 (59 5 w5 HlSl ol 8890 )3
aS eaBgo woslio S wdly ol )3 pmmie)T (s g Sl 6 a8 oda (Sl A S9a=e |
UA)_!TU_Q)I)BW)TI.;@)J»)}JQ.; (Z?)J.Ub_\.ub.)thoxlp';)l_\slol)mpuu
NES S U STE PVT U U FETS WO RN JUREISVIPIL JORRE L PIRVTUIRPRE N PIST WS RUIIFES
38 7B s Jl sl aly yobos b Jlasl ol v slie 33bs osuis

o

(F9) s

<3

o sl ygige —F-Y

Oldcie Joliio 3l 1 asS el 9 s e &5 Dgige < )3 oslamwl Jold )sluis
A SN O Jlacie ¢pl mlis .asbl (5o Shol Vldae 9 o) T sl dals Ll ybl  Juublise
o 9Lt S LT s by 31 pome)T 0l Il U wlswe 5 Gl Gusblise Ologe =
Oldo wmils S 9390 S sl ol o3ls Ylis (EV)JSb vs a5 Hshailed .55 saled juuss
20T Ol Sl Sl Jaiue cpl sy 3013 D3 a9 5 Sy e b SJlse ) gl Slol
SLos ogige s )ST.00S o s szeedT 0lpa b Lasitiune 9350 2olbS azeis ) ol
P 908 0=l 5B b oo YL S0 55509 )8l b 59 a9 0l 25 V5T 5e ae s S o
503 3o Vgige wae puw Soib @ )sise Vb ST paized S o Sk sz T Ol b
azuis )3 9 03b o5 rzme)T ubsa el sl b o Uil 8l S5 S0 55509 )8l 36 9 w8
b oo YBBL )g3 90 ) ol

D950 88 (5389 L5 38 (50 pusi jud V9590 vk pus IS puuds )b &S o5y ol ol

Ea:Eb+IaRad—la'.’l)°)l -‘9‘)&2 iv_:.)/\ _-_f_\)l/\ au (_\_).'i:."d.)l_v.'i).)o)l_}g.)

S PUNECONL NS I I Y CREN N LTS RN NS RERT- VT STCOSS ROV 35 JLJ%

Sl

C}AMMI)@


www.sarayedaneshjo.com

S skyge  —YV-Y

ol plae wwl oab o3l Yliis (EA) JSib ) a5 ) shaslod 5w S 9350 VS
3»;)—1»'r).g_d!.)b'o.wL_\)r;fQL\.&A\J.?._q..__gIo._):‘u.\)g.).)L\Sji..))l.))l)é)l__\}).?}p).rb'ks).w)%
QIS 5o pmss e Ol b uldge b 3535 50 0T Jl pamee)T wbps ples o

PR SI55909 )il 3b (59 )5 9 03b oS ) 9S50 e puw S SL) D gige Vb S
L )50 &5 (685 ) 52 )oludS 9 3o 3L e )T Vb ya Soub (o el a5 b o Ll
D ,8 U.mi.; sawl

QS 50 I e & Glid @ DL L s AT s (uSius Gl b 6w sl g5 50
Jl_i).b';A_l;).oA_;)B_'i}omHsgz)l;)l_\_n)'ld_olf)}_b.?)l__»)_ﬂg
03 09550 03> &5 T ol (ol JuIs 39 030l @8 Jl ) g550 wawl Sen 9 Jus) 5o
22T o8 Olips o el sl « 3018 Sl cigmd Ss lage 5 45 Olpa & 6L 2 ealls
Vs G el b 0l VT 85 Sl Y S0 55509 )8l Ab G985 b 33 )The @ pas
2l S S50 pl by S5 5o She e Sl Suw o Sl )50 s &y Ailg5 (503
3o Jl 351935 Hlo &S S5 9ub (50 03 0 VIS (S ) lws v s ued 4 5 ASOE VL (»

<lw

Wb

XS


www.sarayedaneshjo.com

wsbite YL &S SLals )3 wade ued & .33 (5o s Sb) Jlade &5 LT e juo b s
-39 0 VIS @)k bl

SR Ol b 5 e T b s @ easiime VLS V9350 E55 20 V3 VL sls
Jlacie (yalpolio IS o) T b Oldae & S Uldue waubh (5w S sTse )3 .31
KUY KV AR C VS RUL TNV PR E SR VS LAy

270 0T 0L 5 05 5 6095905 )8 38 (59 )5 ol o5 Y5390 ae puw (1B
ol 65 L 5 )20 D gige e s i85 Az VS mawl Sb) D gige VIS (pal b awlal)
S99 daled I Sua sl

A . e (55 je )i SIS silasl o) @8 ge S (S mw Sl 9 ge s 5yl A
23 ST o S IS g5 b Vb 092 2als 35 8 eudile Ol S SS90 e (yied
o5bilod 9 8,5 aalsn Llh )gige ubls Jlaw ) Salle )ludS i IS 9 b ala=]
e D550 O3ib bMie acl 45 Sy Salsn S b ala ye ay O cae pus b AIET oS
S g

3529 80 61 035 235 s Ul <8 oS Aile Sosa Slse Jas )3
3o Lo uible ¢yl ) aSsla ) g3 go 231 (ST 0 )3Lubf¢._,zl._;_hl OIS slawl )y as as)ls

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

N’gﬁs‘sh)?"k —A—Y’
O_.>_|).).\L>._m|o..\_ﬁsd.;£|fd M}&)_NLSLQ)y}oJ)JﬂJ;}mfgSLQ))J}A
shls as Jsl G»Io.u»_xwl lel.\;ég_.__»_[o.;_.w}) Sbls (£9) S aisle Shal plawe ) 9390

)'|UTU_§_A_._3HA_TU_99)}L5)|}A)}JQ._) W)qu..\ﬂl.?k’o\_r)lila*w)élﬂ)'))).ﬂm
.b){fkjo)l)éé)w))b.? W)Tbmlommmww»s%
Vgm0 Joc )3 ol cxidh 5 6w S 5550 Il uS 35 5ueS Jgige wluo gual
a8l 03ub Juos sk T w5 (5 s ldwe &5 39 50 o3laiwl S3LS! 359108 yg390
LS b e, )l ga—ib ALl Laygige oyl VS 0iiS 5o wgdis ) )N

03 Vo590 )i S Hrizmed .30k 5o GRAL Sb) Jlades Veige VolS Azl VS 5 3RS (50
a5 il ey b sl 505550 (53U5] 359008 ) g390 ol palia + el 3L (5185 o]y &850
95 sy sl ol @ ge )3 T YIS 5wl Slle uSine GG Y3 YT LivkS = )8
weoawl

Ol 33l )L 5385 9 ] i lowe —alie (5w Oloye (ilak 35 95eS Jsise )3
ALl )Ly (589 aF S g (5o el Yldue Y b S gl (5o RS D gige Yldue IS oy
OFoR & 9 wawl S5 98 SLd il ol LS Hgige VLSl ys o9Me .3 ol L) e yun I
-3 5o o3laiwl  Slads A3 9ueS LAY 5590 Jl Joe > )i e

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

i U 3> Sy gige Sluogad Al —1-Y

e S 9o Ao Db s o e pu il pus imie b SIS s o e pan Sl s
50 S 8y gy po 3T 0 a5 cuwl (uod Jlia SIS (call-0-) JSib )3 eaub oals i
09590 i paw S gl A8l L Y liS (89 b Y 9ige VS AT Soub (50 0Bl ] Ygigo
D959 L peis ¢ Sy )35 90 03 Vb D ldS b 3L b Al ) AS o S @5 Dlades
LIS e vl 3L lade &y (5w

S S 5550 1 Al )3 GBSl 3554eS Sld) 5350 wa pun ixie ABT H5 A
M§M0|Wuﬁﬁ»§&)3bé|_\ﬁ¢%)ﬁﬁ.\.Hixl.}d.bi)bd;}'i..))bﬂ)é il 9
S (5o ot S )53se Mile pll S594eS ) gise Ml

2ol A o8s Pl = a3 L gise 93 )3 AT 3B e Yl (-0+) JSb izxie
et i Sy i Y5390 Sl Gizie - S 0 s HzeesT Ol s 2 5350
oo DS o S szae)T Olya b ass T )sluid 5 el el 9T oldwe v il
Jlo s ) Ly oy 3STe Sl 0l oo Sl y5¥l &5 303 e ol AissaS 5 (5 pu S350
Lo sise Ol ya o 0T Jl )5 il 5wl wih S 9550 Il phiin Sl Jg55e ) oluiss
c el il )95 90 )l jieS ) SLAS Az )35 03w )3 S93 ey 5T Le Jladke 4 AigseS s 5 o

Torque
Speed

Armature Current Torque

) ()

©) Ko

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

i 3l 3> S ygig0 S g J 5 VoY
A.»c.\_wdl_o.cl)L»J)‘um_ubb&oul.\_m\_s.\mbro.m.mmub);)y}o&_xcw
iy s Apw e e o J )i Sl 90 I 5% el polin - )1 S V9590 b 95 pzae) T
ISt aisbe [ yezmpe )T 4y 0o Jlocl 3o olss o il (51 sl sz )T a3 00 Jlocl

o=l Lol ool HialS Hgige we yun B ol Hinals ).z»o)T Il o glio yinl 8l aduwgs (DY)
9 )N F) o Sl gs) K @ ZLinl DI (pl 0o S a8 (50 V1S oslaiwl 3pge )35 & (o)
SRS (o L silasl ol oo ) 1) )s390 VLS oyl o o9Me

Az S 9 Al HALS plawe ylo o bw gd) wieslie 3 5 adlal L yon dges J S b
)9590 Sob (5o el Vgige Yldue YD S . S g (5o RS Y gige suublise Ylawe
S Sl 4 Slge )3 )s3se 5 0350 el ) EIY (553505 )il 35 (55,55 5 33,5 yimy puw

iley 3L

©Y) s

S sz paw b (OF) Jsib Galloo s 95) o 035 Sl b 5w o) sige Vo
035,38 Yl d9ub b)) lwed) wioglio S8 e 35 IS 1) ) esge we puw vles (50
& jlgo )3 Vgige AShl Sy Azl VSS9 (50 Sb) VIdae Wl Azl VS 9 Yldue SRR P

LA el ) s 3 )90 5095909 58I 36 (59 55 B 33,5 55 AT 35l Siles (3L S Sl

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

1
|
|
|
ARMATURE FIELD -l

©Y) Js

o b 3> S ygige ilwitely 1Y

)39 o5 Sha DC sbgwivlo )3 rzmuo )T wooslio plaio aF sub aiaS Jud (shdowd )
030038 gloya wibly 5395 Sy o) pus 1 xeslio (l ks STl sl @al 5 3532
.\.:l_m).»\_u_mTL;‘zu[o.uup)yﬁfQhuulu&ng\_xs)_xalgaybéb))lmmW)T)l
il 93,5 LS JLs 23 J93gn i3 9 v 7 pbe aliune el oyuble s3le IS wlls s
393 =0 by Hzme)T b s ol oass Jloel JWy allo dbiued &5 (5) 95905 )8l 306 (53 s
s Lo po 095909 58l 30 59 05 sl 03,5 JIG 9 b 0B Vgige 89 Lol M (0
o A S, Sl A )y oS Jaus ) )_gq,o)T)'lo..\_S)_'\fol_g);J.il}Suajgmlff
Baw) (5o | Dsige 4y 9 by ddlen YU yzue )T Ol eSS sl Ol s Bl Go39I=e
o glie plis Sioslie Y gige SNl o) @850 )3 o) T Vb id) YU Jl 6 5 ola sl 0
S (G985 e pun ASixad 9 &5 F VIS o) T b s ol (BF) JSi sisle wsilasl ol
S35 (50 ZIB Dl Jl s)lasl o) wieslie A Sb) (50 93509 )38l

i”_o&o a0 )T Ol a Jlacie 93 S Sz i 09Me mudime Wby sjlail ol
D )ssise @i Jlael Sy oo @ b 5 wldse b glhd o )50 )5 &5 Sitwd Shlss shls
A 3 (yiabie 34l S5 e Lbsels (55550 (559 AT Suibly ALbIS A 55 AT e wbilas
Szl JUbl ) gsge U ) b9y &80 )3 bl Juog Jlawe 4 Jlasl o) e glie o )b g
DS T S JiiS e 1) )gige wne pus Silsis &5 39 alrb (5 5b Jlail oy 515 sl
o9k L oy wws bl as .36l Salize glgsl W jlasl ol )wwwﬁﬁow
o3 Lo DL 03 psSge olapa il V/B b sl ol Ol Ysomo S 5o IS Sl ol

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

D.C. .
Field
Voltage ,
Sottnoe ARMATURE
o) s

sl ol g9 oyl el o3ub osls Hlis (B&) JSib s (planl slajlasl ol Jl 45905 S
T3 3595 5o wnoslio yal SIS S5 a9 Sl Ol 69 & wuwl o lie S shls
35 ZIS Jlae JI A8 (50 oy Jlosl caeslie (590 slajleb & a5 (o3l 35 S alpwse
5 03,5 oy Juasl cxoslio (Ul Aauls 3 oub 531351 o) 38lga 20 Jsige iy b )39
S8 (50 S 5w ok ).‘{;p)TL}&)L\HODM}L&oIOLQSW)A

Il @3 exoglio 5 0 atwn Al Yol adss wnd) Vb Hgige v puw aolKid
e 33,5 7l s Jl e slie ples 5 0 dluy LolS ass &5 iy b S gib o zI o
A8 Gbgolxd ol 15T 5590 Golmml 5 U35 Lbgels I ds &S il Sl o) g 95 oyl
272001 Ly (Gieslie x5 28 IS g9 b o)L Vsige 89 A Jb 1) il ol) auls as
4 el e 5 4185 VS Wby ob pu pze)T cioslio basd 5 35 20l555 5 puw g
c g S)lg \T».H»T)ﬁ.'i,.o

S L) Shd Huible ey &S5 ) gu0 VS Il o) g o5 (pal Al Judao 5 G99 Julao
obes oslaiwl o Slasl ol o5 ol A es cablas b ygige 3 @had yldue Jlae b 5

BECIV KYRV-Y | 9=
—o:/
—*—a—
To
D.C.
Voltage
Source
©F) Ju
<,
oJwib

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

d)_ufgo_\_dgg_ﬁf).‘iM)_wﬁ_&ualﬁ_wgb)lxlol)il,mks)wé&)}sy)a

el I 50 Gliwgs) o SIS 395 95 (355 03lw )3 03S J )i S gub (50 0390l 03LS

oo paais Vg5 g0 wac pu Luw 95 an )3 Huss b 5 IS sze)T 5 Ulase b s puw Vgl oS

Jl )_zm)T G PN [ol.o.» BPES Sgis (5o yable Yol HIRL el oadis” Jpuis ¢yl Lol S gy
D39 (5o als ) L_s_\.l._g)')lg.i.ng.s)_'\funoT

i aww SDIS 45l i JuSis e slie Sl i 09550 (5l 1SH oy Sl g 9
@35 g b O @ L abss wouwl oaub o3ls glis (00) JSib s aF ) ghiled . sl (0
Jlasilely 5950 silaslol) g8g0 )3.39 (50 Juos wlawe & F aloss 9 rzmo)] & Adboss
S5 5o I3 70T L (6 paw ) shay jlail ol ceslie ples 9 03,5 xSy Juasl sl & pay
Yo D990 ey 585 S (5o Jo9 5w Dok K SL T K b plaue g pum
903, =S wllasl jabw b ydos s )5 Ay 9L bSb) S 93909 )il 3S S5 8 5 S
Ay mai 9L oS a5l s adls ol 0S8 e LA b jlail ol weslie mak
I8 S SN Sl pidT 5 Ul oz s Lo S ) 5—boy o0 o oslie
Doty e )T 8,5 )3 (510l o 1) adass 39wl o ) Loles 55 (5389 . 3 uS (50

.A)SA.N)'A)ISM)TLQ;\:MQ)OA&J@)&QAQW
S i 93 A5 el 030 odsbuny a o8 (o asld S jlasl ol 555b 550

).)u'..\__a_.o)ju__g}.))_ﬂ;).é_aal._g}Iaf&g.i.ojl.'i.l))f'.ép.&u.om|@L5)|JJ|O|)AJQ.6.'>).)
)LwJ._x_p.c¢\_>|)3)l.roJ.uL))f).»).us._Q)o.))i»u.\.;l)u.mT)iéb).&Tbﬁmabsujl;
aSial ol 3 V3 9550 9 03 lax g Jl sge i )3 yal 4.3 )4 V3 OFF wdls s Bosls
oo B blan iwn T Do )3 Jlssl ol wwglie g3 s Y3l VS 3o b () @B oo
D gud

);U;,_.i.f.w Sl 4598 a4 asilgs S0 asls ) (o o e A 1) o)L AS (5 8
L U.ﬁl.) Iy ebles 1) HLSG .\_xl.))f).» ) o) 2SS il Siuso Jlaso & jlWs d.(.u),.ao
. 3i 55 50 (Low-VOLTAGE PROTECTION)

253 S8l b e T 5l (Over Load)b sb) obya sl 03 sige wablan sl
ol Lsg)lq)_iéksp)éfu&TA&bé‘é}.& Sb) S ).‘zuo)T)| 035 )AS ob s S8s &S il
i )3 a4 31y )8 ol adla o5 9L sUsl ) S e e wda 0T aluw gy il Juoie Hladl

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

SIS (5o laa guie Sl Dgige 9 0
6L a8 LT 30l bl lawe Sl s (ulul o oxe jun J S padlgsy 89
.)9_&d.vo}&_Li.odelo._l_.a.hu.o)}]a.}(b?)k}iﬂaddjl.o.))L)uo&é)'dﬂol)&]ojj)él))l&lob
23050 il 03 bl Oldpe VL i S Jiune b iaT g euw 1 035,35 olya b
o) 35ib @ dod s )3 Ylde Jlae ST s Silase wuli b iaT 8 3o jl o 3)ly S5 4

LS sed wblan ) ) gige Sl

=

No volt
release

Oved ]
release

©0)

©9) Ko

S“ﬁ“ﬁm)@

SARAYEDANESHJO.COM


www.sarayedaneshjo.com

t e Juad Sl )

Ty ) 95909 )8l 36 59 8 -\

Saws ple DC slayssge s3 1) )sisls s ySloc -

Tl 45958 Vgigo VS 7o) Josll GuSe -Y

F3505 puSe ) )55s0 OIS e ulss oo ks 4 @ -E
T3gub 50 o3laiwl L&) g3 90 VS ) glain ax a4y jlasl o) o ylio -0

TS 3 )8 6390 Ax ) il Sl 9390 -7
TauiS Yl b s w s g0 w0 jo 9 ue =Y
T35 (50 i (labs) ax buwss DC sl 5390 ey -A

<lpw,

q;uub@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

Pl Juos

DC slemile s g 1l s



www.sarayedaneshjo.com

02l Jab o3 g0T Shatat
C slgwible il yuoss b (LT -\
oo ol b kT -¥

Sk Gle Slwue walih -V

3991995 O guos —1—F

L5 b Juos 093l 55 v ome & (095 V97e b 5 U Vs390) asl S e a5 58
5 Ldled s Jlassl a3l 9 W iy puls 6O (9 39 el ol Y &S (sl o0 IS
O b Poe b s Lrls Vs3)) 63505 Bla puw AT S (5o Awlsd )y Ll ) gISIS
D951 335 a8 590 )3 A (5o ueSRe L) Ylde v 39 Juase bl b &y LT )3
903 0 = Jl ) L )3 d9a 90 Sile o wuwold (b (weS=e ¢l (bl S oA juw K p=x5
S92 3535 (5 S OL & VI 59l Juaie ju8 o J s o e 0)bes ST Gis ) ssl 135

Ol (5o 3l causud Ao Huy a8 910 VI b 9 (e i L) Ao Gy Sudg5 (sl
38 =83 b baas 3 )8 Juos 6 bl We muiiue ol s Sy gie <0 & b 0lde 7 s
Sl (ShS Asle g uablise wa VS oauh A g5 Aile oy Huablise aF

DP9 2931 )3) b 55 oaub Sl 93 Yl > s &5 39 atwlgh SBlasl ) shay anl (ySew
D=5 0% Ul JUasl 5 Sges puSe 0 ) 0 93rS 295 Lo paw 2k bad LISl sl S
Sob 5o e sise plf i 4 (OV) Jib Siile wldse 7w o Ysene 35b (Bse Ml
J—x0 03 Vldae BLo puw &5 HUSK =) 500 ol 03 igib Luls Salun o9 00 @lse )3 b
L35 Ll 1) LT agls 3558 3500 Juoite i) 3 )5S S

©v) s

Sl

C}AMMI)@


www.sarayedaneshjo.com

Sl g sy, —Y-F

Lol 3ol 39290 )5_'i5.ol_.>_)93|).35 8 s ST Aslg3 (50 SL) k_;)l.(;ccg,u\%)fl
SILSiE ) Slaw)dg &S S puds .S S0 S g3 (5 pudin DMe (S)GEY) pac b 9 SgueS
ol yFon 9 39 (50 V5o 395 5 5l bluwl iacl 5 oab 0,8 @by OUSL bl ks
Lo 5 35408 Liio sl 5 V90 (i puditamne oles 3939 wilsy . 38 A gio L) ) gze (b3 8
Lo S i by i85 D8 Jomo 0L opl ol 358 50 3b) Slo )3 sbml wacl )Ly pac
OISOLS )3l o3 9 sale s )3 VS0 L 9 05l wolya an)d . doib w))b i
Lsz\_fi,g).,l._\)flulg.w_\.Lml,:f;wo)lxlg}p&@mw»._pgwﬁlﬁl
0a—b LT g )5 el 5 )GE9) pae Jugib yieboo aSiul Jl Ju8 3530 o5 sb) Sld
)90 Y3 C)l'; 231 o LS yuds 9adis &L\ Sl oo Y RIS Huss ) GIiE ) il
- bl 0w p3 Ko puds Sl wreud ples 4 SHGEY) b 9 B ) s

WEd g 05 —Y-F

)b 9 ) )50 0L &5l (pldewd Dl )58 6 WIS 9 ) oiSIS Aoz
5 03 0wl Ly JI WJLES aF Saib 5o el ) oiSIS (59, WIES polae b3 .5 S Jly3
03 53L) 48 5 33,5 slml Y guligeaS )3 bl i85 Ygoso .35 gub b 3 U9 y0 3 oy
ON) b .39 (50 SuJ53 ) 9iSIS

Correct pressure Spring Brush
Terminal

Pigtail Wire

Brush Holder

Correct position

e\

<+— Brush

Clamp
No sparking

Smooth surface

Copper
Commutator Segments

Mica Insulators

on) s


www.sarayedaneshjo.com

A )9SIS 5 Ldled oy pules b puditue 0l pa Sldsble)s ©sawligoS S sua Gl
5 bl o aidlu ) SSBle ks Sl gl ) oiSIS puizmad bl aLbly Sea s o s
Gl JSi s 3l juw Ldled .auil ais ;8 )1s oT bl s wileiSy )glay Lo ass
Ao Lo s Jled oo aisleiy b LLed ol . aibl oauh eulbis ) 9iSIS (550 o ) obn 5 9
Y L 1/0 ojlasl an solid 9L aF Sl Hlhd (6508 LJled iy o .35 gub ¢yl 9 YL (S olw
- iles 3L SIS S5 o sk B 23S 3l LIES mhaws s @ pe il s iy

3o (5o O 9amligeS )3 Jbl sl 5 W ass Jlosl el a5 NSk Jl % Jl S
Db (50 98I SR Ay VS Ko gale STl

e lis S oub Ags ) oISIS VS (53L) A8y eadiime Wlpa rble LK pla i
S o 5L WS 5 ) 9i8IS acgazo b 5 3 )8 (508 plmil iw s O gawlises 303

Pl ) Jlpd e 93 Dby 9 Gl Jal e

J=b Sl s aBn L 9 yued sl LT aF sgiun 5 AuiS angs uible VIS j b ay -\
- le Jlasl I bs 9390

oaible &5 35 (yedre B 2l Gbsels b puible (385 w )b & pladl jl Jub ¥
.mlo.\.&lg;qsﬂéga)l

g b U Tl plasma a0 ylelae B oS )b wds b b Wlasl ples -¥

I3 OlwSs glos LILES H5T.0u8 Sl b oSl o) WJled (a8 518 J=o  -&
mles (poe b osub &5 sl uSlled Sibl axs S

L) LS H5T.0403 )13 (Sw) o 390 oislS (590 b LS 13,5 )13 b -0
YL S JLed Ls 6T s aslen 39b duan Jled Lawles (e b LaTasl oaub oauwsle
T Jled Slgl oawslo b wanl oaub o3l glis (09) JSib )3 a5 ) shailed (s .5 gubs il
A8, ot A5 bl ALBIS & 55 S ais 1) JLES 16 JUS Ol 3o 3 aais VoSS (55, )
Sl el Ls il anilas Gules 08 (sligowd jl Sazud 4y el Juos JLed & a5 oouis
C 39l 9 ganli g8 DS JUb

S0l oslaiwl Ly 3obl aisbls sail 5 i 9 08 b bl cayiS )oisls 51 -F
o= o3bicw 3elf aliwgs T 555 6l S)lsedb b 5 3uiS jues T L ax ) asbs
C 3,5 olaiuwl i 5l ol JEL I 3uls S 40 aF Swbl aubls ax g5 .awS 8 o

bl 3L (7 ) JSib siile ) oiSIS o Sk 9 Sy 9 SIl9edl A )90 )y -V

30 o I DT mhouws Sligolseal 5 oauibl 5 15T Gblys uible Sl oslaiwl b sl

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

Worn
Commutator

&) JKa

Gbowss —-f-¥f
op=ble A3y 4 s S a8l sldwible W)Tﬁul%ou%ﬁgmusél-c bl pis >
b W)T}MJ.?%M}L&O)I.\.&D Ddiwd (§ale JDLT)}b._} RPIRY uuLo..'i u.m)bﬁ

-3l @l Ko 3in b 5 el &2 2k wlsse 5
s (over load) HL, aslsl endls )3 a5 $3b) Lo )5 ey o slio ¢yl Jlako ol
oS Jlaie 9 a8l LRALS 90 wangb) 3u0)s U35 b)) oy b 5 Sgub 5o Ses Huible
SLa G paw 9 30 o Gile UMb DA & G Yl pl A 5o s Aas & vl s
J—ol8 Doty Gale 3o s 8 sda Olpa i Jl @ gy ST 9 e SaS plase pmie)T

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

Szl Sl a5 9 w3l (paze Slgle) 03 0L lawe 9 7o) T e ol i

‘Q|W3W)T6u@ﬁw,aaqwu@um,mL;Hu)TLglﬁ.;,ﬂks).,:,J;uw
bsd ol San S BLa Ul s U 39— o3laiwl gene yie ol K I Wlgs (e
..\Jl}.'iu_o.')k}.lﬁ_o&o)_iora_mh_f__g)é}.ﬂ; Jlocl olliuws a3 (53b) Sy a5 35 gy Sl (=8 90
oo o3kl 3o plis Al S geno yio ol (Sl ISl 038 S b Wy s
o3 ) cadisto Slrble Siule woslie Ginle T sl Y Sy Ails3 5o Aluws (l .55
L3S S8 01l e b 3b) s 6l el Silgs e AT il odub wuldis s gk 5 S
L 5 oauslwdin b Lig 394b (5o ol s Gle K iy &5 303 o plis (F1) JSb
o3l pliss b bl Jl plas ) 30T o b 0T eal moglio a3eSs Do (5o —aymd
o) 3 by s OT Jl a8 3bl caeslie o8 (5lge adls S Jlg5 (o JSib cpal VS 03ub

D)l

Insulation

CROSS SECTICN OF CABLE

T ;

‘- _

2 |

Swollws  —H-F

O o slie diile & Gale (S0l o slio (5 )5 o)l sl ys AS el AW Ko

1w woud 93 shls LQ):_I_-O..)})._I_.Q

iy aus sl a3k JWs L s )bl S L (50lis) (Sund eadiane 0l V315 -\

[CPN LY KV REIVENFS

Db Bl wwslie Himiaw Sl e e saRe (S8 o)l oS S -Y

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

LS waoglie (6 8 o)lasil (o gake olliuws £95 K )Xo VS Aub aisS &S ) ghailed
kst.?A_f\;s_ml&_s)y_boTLs.\L_:d;).)t\fagwwlbmlﬁoﬁmléﬂbﬂmlw)

.mlomé.@q;)ofallﬁo__w&ﬁfal

)_i_.,o)fl.mlla.mlliomn%w)@mom&h)l_\.o.&gu],mmg&o
S sllae )3 IS Sen g o) A Slasl K ars glis b el Jl x5 8k solase
Lalws (5 )8 Sl plod ol o glie Sy (5 )8 0135l Sl S )OL alaiis o yuo)
B9 o 03 0S4 Losiino L) 53l ) sausl )5 5 S assa. La)gil 55 )50 Sislo
Sao Al gy T 0lgs (o 338 Touy JLasl a5y & Sliues ol J31s sl o 1 o ST
)8 e g8 9 asine

3 U gl ol cioslio a5 3ouib (50 el @ile K )3 do3 90 by wldsl b
6|,_q,l__,_,?\_oy‘)_x+m)'|il,mLm&m;g,b)ogﬁw)lkslﬁ._\e@oggﬁm&hg
.;,.;;:»u,oo_\.Lé.hulro)f

250 6o e ¢ SIS Slable s (o) JLasl b 5 i SLsb s w5 1 Gle
A piiy b 5 o0l o sin j500 JST.354b (50 o5 bl 53508 Sleww I S 5 &% o
323 olis 1) pal e 5 5l ieS ,Sie )51 (s ol @l puble iy ale a3 olis b T

Lo din )Suo )ST.598 Juos )oislS Lo 485 5 pg=o oy b pamee) T inle)T sl 5 a3y
s 28 Ol b Jlde ol Sl sieS 55T s - ol @l oypisle s Gile Sl ol 1) wal
Gle 225 plis ) peo Ko A (Fo g0 3 .aub Jaled A (639 e el 5 0393 L) Vb
-l ol Slasl puible a53s a3 Lo (7 euw 9 03b Sd uble s3%

o'd.bous“tﬁﬁm&la)"r

e ol Jl Olase g paww 03 L@To_uhébélﬁgmro.wu]boslos)fl.\ﬁq@
039 laa Hze)T JI(7Y) JSi Siile |y Oldae oz s [3nl DG sl - 39 (5o 03latuwl
= =03 Uldse sz puw pus 93 & yie @l s S aub S 5 sl SJlge Dl Slmil I G
I Sl ol ol @bad (Sl Vs Ve GZn paw 383 YU ) walid (2 pie el )ST.550
505 inlo T sio el Aluw sy U5 & L) W adls 3l el 03w glad a5 (sl adls 3,5

i ol Sy 45 caal o8 AT guible szme)T caoslio aST H55 Jols aiss
Sl poe )T Gz pamw 093 S ST Gin 23S 68 o)lasl T s3lgs o5 Sgese
513 2alss Gl b phio sie el Sl o

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

)bub)A gSLQ)Mmu.)y.)b)._waJ.wboJ.wéJas W)Tuzulo.wd.al;._ﬁ)ﬂ
3.))50.)[.65_m|)_3;o[o.ﬁ|)'|0|93003$)|}oJﬁ.}éw|)b.é|ééﬁ|giubid|))boﬁo[oﬁ||mﬁ
-3 903 oslaiwl (5 )80 (o oo dluws Jl AL

Check each
coll for an
open or a

short circuit

(3Y) S

f)LeL}nSgsL@hu).:
Tl @IS 3 38 s el 350 3l &5 yuible Sl il sal -
Temuuun )5 lis Hoisls )s Sb) a8, -¥

T390 el pgbioe ax 4y S il Slgsblo )3 Siule woslio Ginlo)T -Y
JYCICTITEN )im olfuws -¢&

SRS mud 95 ) wldwe ST e oinle )T -0

q“i“wb@

SARAYEDANESH | O.CC


www.sarayedaneshjo.com

AC sl ,9il 5

RS


www.sarayedaneshjo.com

2 oo Jod (v jg0T Slu!

g)ULo ul.))A ksLQ),.J).)) &|3.'|| ealoh -\
woslite oy sl 5553 )3 Sy adgs b AT ¥
g)LLLo L)L’)A g_sLQ)}d).») 0 wilasl &|9.'>| waloh -Y

wilio Gl 2 sl ygil ) b QLT 10

Gl plgss s gs Sy A5 i Saue s Jalws ool ol Sl 53l )5
aS Sa3 4 atwn Lo gil ) b oslite ub s g3l ). 3 68 (5o )13 odlaiwl 3) 90
olS 9 0 03 &S aC lasil i) JUio e 3)ls den s calio sla o)jlasl)s iS50 Ses
B 0 .S (5o g3 YU S b ples wlsodiS Lo 5 Sdiwd S ju 590 (50 IS el sl
LI bl ool 0l & 5 eaiiue Ol & S8l Bl g3l 55 ples sl I pdas
A Suablse Ulae S L 9 03,5 2bd ) uublise Olawe K aF wowl sl aals bl
SWls 0T )3 318 39a9 s oS pa Suublise ldwey Ails Yo S 5o gbd ) aals
909390 oz e d 93 SIS 45 35 bwe s gb ) )53l 50l mls .3 Saled Sulgs
- bl ) g5l

ac 931 5 &1 -Y-4
)_\.LAIMIW)T.TxLélo.\.i';)%Mﬁﬁmoh»),sl)j}_&)aﬁ.\pl.\p
aC )951x33 £9-5 95 S Job & s G3bo £ 990 (xl Ained wsliie Yl V93 K
Oleialus . 33,5 5o Ol Uldse &5 o9 5 35,5 o 0l rme)T a5 oo 3l 3ea9
Oldae S5 003 )T LT U 5wl mudiie b s Sl 531 55 amib ac sl sl 35
W93 03 33 (655909 )8l (59,8 VS Ie V93l N) VS 9 33 ) 5o ol Suublise
S8 (7Y) b sisle AC a3l 135 )5 aSdla DS 39 (50 Joas padiiame Wb ) &y ) 9iSIS
S35 (50 Jios b A S o Lo i) Al 99 pusS 933 03ub I 95 s 9lise (5 55509 )8
QS oo g3 oS LIl e pad AT AC (sla el 55 )3 bis Uls )T el T g5 Ll

Ol )5 OT Ylase a5 aC Loy el 13 )3 . e (Ses olaiwl LT Jl s 4 9 35) 50 IS

S =i sla Jlasl )l oslaiwl Qg.\.yic.ﬁ.&hmol}'iuob [T .\.JJ}» Wy a8 il )zm)T
._sLQa&Q))éwﬁjgdj);énglt}iﬂgaQ)&)}éﬂd@;)b&g(),ﬁ)&h)&i)

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

1|1 — t

Field Armature

Field excitation
/ \
& | oy

Field
excitation

¢v) JSa

ac B ,eil ¥ il  —¥—0

L) e i b (o ()95 Al ge bl ) LT S ,a )8 as ac sl sl s )
T s s g &5 St V5 w095 £ 95 3l Ygomo )9S 3o (6la (3095 391 (50 03513 5
03515 5 L (o yl g a5 aC Loyl 355 V959 0S50 VI Sb) HLisd wuxs
)_\u_m).bksLQo_zuMdSule;,f)babd&stl&le(?i)ﬁuwbéww
Zl__gg\"f-\_YA_ilA_ié)f)l)Jks)p_lo&&g&»wl.mlowosbl;uTksg)ksL@li&
)'._g)félﬁ)&))&i.\.‘)l}lﬁu@)ﬂj)ﬁfM'%ﬂwlbw.wwébﬁlol.\w&lﬁ%@
Jeozs 3yl 4y T (shial gad by 0593 S9ib (e Sl Yo slge pus )3 a5 1) 35 00
Ly

Bla)sise L s =T 6l puossid 3 Dsige duwsr D93l a5 Hiinly Slide puw 0>
350 50 M Az o Sla b3 L )gi9) Sgib (5o 0l S Sl

S s gr 0T o s Ygano vl 413) IS Vg39) Sl &F Siloue g 95 Il ki po
)_\,;,_:au_o._Y__,_):daslflg;)ﬁb.,ayi,uoo_\%uOm._g)zsasﬁﬁumUQ);)}sI)sj
Ll ) gsliowl s aF o eaun) ol ceind S e VS Ga9)a olpa ac sla)gil i)
SLa) 531535 Ul ) Vlae s gy 7 e ol &5 S5 5o Sulgs (Sl )3 el o) T
39 (5o Jraie Vb & 0l Sl o5 Pl G S 9k (50 @S aC

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

8 Lines of
J~®— Magnetic Force

¢F) JKa

S g ygitp;  —F-d

03 Joo9 paSs a5 V9l re)T sl sald ples Hlass slaygsl 55 s
\_T).)L5|)._»..)}.ﬂbuo.A._EJ}'SUT).L»).)).)U_A))'A/"'\UJgASMA*AD&.\Ab@,}ﬁmM)
cd,8 3b (29 D eSS g8l 55 Jgel 3ol B aw sla ) gil 55 B S b

93 Sbls ) siliwl Gzmn eaw 303 5o wlis b b3 9 JlaSs )53l 080 K (70) Jsis
23 .35l oo oz D gsliwl A58y V9 A i a KD 93 H0 A Jbl oo Alllan VS
L2l o plisd st uublise sl 53 SIS yg59) S5 ) gil 233

Sy 5 03505 abd ) ) giluml S paw 0T Guublise Ylawe L g59) b3S K5l s
A 3l oad Jos )QJ_QA.;@)}b 0 95Luwl ksLQéu'cu.w.))f Salea clall L@T 23 (> lise
Cgud 5o A8LAl KA 4 L 5 03 9s Slaad LT )3 oaud aulss SWy

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

(50) JS

Paw sbyeilyy —0-0

Io.HO__:_l...\_fbl__\u_nég:}ro.wmksl)l.)ml&guﬂmb)lﬁ)gb&@)lé&w)}ﬂ)jj
53 )3 0o £l SWs b as ) \We o 50 )3 odub £lall Sy a5 5l aid )5 J1d 5)sb L
Aubl asbls je CeNMAl )ih)c'?.)ro.u»

0=k o3y plis (77) JSb)s oslw o) guos )@M)}ﬂ).ij‘_i_g)giiu.mlégmm
We oS ol ol Gizxie @) gu0 1 g eaw S S 58 03 0aub o3 Sy 790 JSib - ol
aw Jl (58 3 JSb oyl S e oals plis HLs aw ),.'sl).aj._\.s)b)léémslrn.ml.;«;)_\.
293 0Ls 93 L an ) \V - S5 50 )3 oo Sdgs slajly a5 subly (50 S SO ) esl 435
i Jiue 535 ) ols Lajls Sz s 9 Anbls 18 Ml

A C
A B 4
B

(59) JSs

Jl oslaiwl (sl o A_QJl;);._x__s_Two;)ﬁw?)yl)sj)&,)l«f.\.ybuoo.\.mhiu.o
03 )5 DLl s o L 15 )2 Sl ulss (5o bl 50 Jbs paw & &y D310 a9 a

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

Db maw 93 (am SWs 50U Sy b ba Lo e S S5 )0 5 Slid abss i Sy
Ol Do 6o o) S baad o 5 el S SWs pul o v/3 a3y .adssS i W
Sdiwd (S0 A gbya 9 OB Pl M)l den

sl a5 3,5 Juoy 00 6,503 Ghoo & wlss oo b JB aw ) giliml 29,5 Sl eum
ba Wy widio JUasl )3 3 s8 5o wiadio b W b Juasl £ 95 ¢l 3 gib Juaie 1005 & Lol
Yo Ll pon 5 2ubl o LI 6l ulya IS o gea i glya s 039 S Wy b
b 50 B Olsa mle V3 b ola sl B sl a5 b aa s

Ot 354 5o oslinwl W Juasl 1 e 5 0 b Juasl I a8 Sl & aiuy W) ssl 55 s
wmasl 03U oals ylis (FA)s (FY) JSb s wilasl

I duw o 7y paww Shdwble 39 (5o 0Ll LT Jl o9 pol aS5La ) g3l 535 ytumus
Lt 2551555 Il gy sy JB aws (51 2530353 Il 15 p2 0 pie & oyl sl . 3iibly o
251 casl Jgamo Jlauy J16 aus sl 2530555 b J16 aus silo) sl 35 03 s IS . sl JlaSs
o )liw —e b b gile) sl 5 S5 5b Joos ool =) sias 43550 5 &l oz paw 93 )0
3z sS walie - wdie ) ) gile) saumsl 3 59 Juo s idie ) gi0n 43936 5 addsl ST 5 i sT

wmawl 0 o3ls Ylis () JSb S L 93lo gamil )3 Sl e Vlasl (yl

]
3 ¢
Delta connected Star connected

BA) S

A

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

29155 o295 6 —1-0-0

e w9 1 dad slass 4 S V93155 5 0 o S s glite Ob s S
)l % Jelie OT pled jue obad 93 B aud jo (B oIk Ys39) Si8s -S)Is Yess)
095 oL S a8l an s Y7 - o3l oz s 03 oub slall Wy wmubs 35 ) g3l sl zu
o AiB )3 )93 Y v nc yue b aS udad 93 LSS g3l 55 oyl pulis 38 Salgn s
Oldae sl bod Slass ax ) .5, daled augi Al S L3 O W 8 L Wy A )
L Gloon 055 L wwl Sl 3) 90 (08 b3 )5 e pun Sbly pilin) 53130 uadolise
SR ame uilS )

23093 Y0 polys Gie pw an bad (V-) JSb aisle b3 A )3l y5) G JUo sl 0
23093 oy o 0dub Aulgs il )8y Al L3030 JSuw O 5298 B o)l Zlinl aads
=) 9008 aliw sy (P) Ludod slass 9 (N) aimds )3 0 9s w13 09390 wnepw 9 () 4l

:.)9.&: o ul.u

v
120

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

)

BOTH ALTERNATORS ARE ROTATING AT THE SAME SPEED

{
i | | ? i !
| | | : l |
| 1 | | l |
] ] | i ! :
[ S J Lym = (U
o i8o° 360° o 180° 360°
8 POLE 2 POLE

ve) Ko

SUgons piad —Y—-0-0
2593 w)lue a0 b Guublise plawe waub & )93l )3) aluw gy 03 dulg5 Sy aiels
Iy eadins 0l pa S 531)3) Sisle waw)s ACH 931 135 5 V> )1 S Ylsse VL
o ool sl any bo po 4T IR w8l py o9Me (puizrad SIS 5o pus VL L 2o a
39 IS Sy e Sl 395 &5 &5 )l Soas s [X sl oliy (5,55 w3l bz
ol O Do baie 4 X35 (o a9n Sy HEAL wacl w3l £ 93 H2 WS oub aslal )b
Sab L anias (o 3 plaae Jlaw vs (YY) b Galbe (Siuws slwgs) S )ty dl
Y S (o .)l__g)'j'a_f[ogL\_n 29k DL )93l 55 Hiuius LS Ve Lol .3iRs Huss ) plawwe
o Pl Wy eaksis e g3l Jilg doaws 55 DU cyal -5 g @abais w3 o lde s 4 el

;ﬁé @:
Field rheostat

V) S

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

F poiy Juad Shedus

Sopw b b ac sl gl ») glgsl -\

Tl SSuws Slelse an a5 B aw gil ) a9 a Huls 8 -Y

S eL D B aw sl ssl )35 s wlasl glsil -

Sl ,

SARAYEDANESH | O.CC


www.sarayedaneshjo.com

i Jo

AC S 531 s ygigo



www.sarayedaneshjo.com

3 ol Juod (i30T Stura!
ac sl gigoe glosl walivhs -\
03 S 58 5390 pleialn waluh -Y
V9T S350 3 )V lge 5 LS Sas b PLLT -¥
09 ST Slasible gloil sl ~€

Paldo ul 2> Sl 9990 E1P1—V—F

Db 3 bl 5o o slite w) gio 08 h Sl S Il a8 )l sob) Jlade e
o Mg piin V3 W) gige (pl .3 VB olise Pbya L aS Ailosud 7 b (sosb 1) 5550
)_IAYQ.))_Y)Uajﬁa)éL@TM)}M)UMQL})_A@LQ)}S}Q)J).}}).\N}S
A 3o 5o Skl LT G suwbigas ) Sl e @adiue Vb )a GBS0 VS U
Ol Bl sise (Hs . wuwl IS Y3ubl 3 b 5 L )ulled L LIS H3 )5 (Boe o jliue
SLa i) Sl LT s s 4 sl 355)1S G 8 Mol mutitine 0l s 5o 9350 L slite
CALS (50 VBT s sl 99 SV 9 e le).;;_\.};i,umo;&uull‘mo_\d)'il

calio Al sl e yu &y Zlial a5 I S Mae slite Hlys S 5350
IS St 9390 5l & 0w Jleel wslite Hl s (wls 18 & LT wae puw o Sikud
bl justiie e yun SIS (e 3938 )3 a5 Milosss (Abb 6 sb LT Jl s Ll

oobiie ploya e L as aeb (alib s)gb il (o0 oolide Ol Sl sI5e
wnwl LS LT OB Jguol B dia b 9 3ubly JLaSs poigo an Sy . s OIS JB sia b 9 jlass
13,5 mablise Ylde V9590 & 0w Jlacl wslite Wby &S ol Jl i plue ) 93 30 J ool
Db (50 V9590 D ) Saeh &5 S 5o Sl

=¥9ﬁwﬁ“@3&y‘9-"‘+i~w olie by sla gige

VI S Sl gige -\

Sl sl)gige -V

Olapa 0T V3 5 35S 0 LS Hgige Ulgins &5 w9335 &ly V3 Vs Siw Ysige
Sl sig0 .9 5o Jlocl Vo) 4 (YV) JSib ol euditue 0l pa 5 g3liwl 45 o 5lide
J—05 )38 auie 43 0 959) LT )3 &5 wislis (pl b Siiwd p9 )Sius Sla) 5390 & apb Ll

i o

dﬁ”uﬂb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

..\.)).qu.oﬂ)s oslasiwl S)ge U})&L\u LSLQ)}J}.D)I

SYNCHRONOQUS
MOTOR

INDUCTION
MOTOR

vY) S

O19 5 oylvwe —Y-»
= 3493 eSgoe an slie Ybya Jlacl Jlas 515 55 Ylowe Ak AisS aS ) ghailad
05590 8 pa 3l S55a ) 500 iz 4 AGT I Jud 394 (50 V9590 3T acly 33,8
o AeSs AS g (50 A 5 oo (al 9ol pu s A Sgub ABALS 3 YIS T Ylase bouwss
a5 303 5o wlis 1) 51 aww ) gslil (Y¥) JSib .3 905 3wl g5 0l 5 umblise Yldwe < olgs
Ly s munl 00 0318 glis a5 ) shisleds ol 00 Jlacl o a3 J aws sl ol s

L35l Jlasl )% &y wadie @) guon
a8 Sl & a2 3 W gy e IS 50 alpwss oaub Sulgs Sublise s
25139 2alsn yho @a uublise ylise bl o ol STl S 3,35 e ol Jl
W Lasls olops 09 9 S5 Salss ey iSlo sus susblise Olase Sl mey3Slo ol s
)lééllii”o.%l.}é.;)é\\)' PR 0dub A g5 Sunblize Sl Vlase 25)ls L6 SVl a2 b ax)d
Oldae 5 31 dgag alax) & VS AT g o uublite Yldue dus S )5 L .cbls sialed
Jls 3 Qi gy amiite usblise Olge il S5 5o Jae )559) 590 &5 S5ib 5o Sulss axiie
ojlasilan o Vg jo wablise Ylsae woslite Ylya Jol JSow ) Jl a9 wuwl oS ja

SIS o b9 9 K LA s Y7

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

383 o glis b gy jo JB aw ) gsliwl a3 oaud Jleel SLb ya z oo JSi (VE) JSib
olio J_sl,.'su_o),_?}oksL@yL}I_.i,..\_s)b)léJ&alrmba;)o\Y-Lma,aﬁwl

_A-Cy

09 % 29 03 ulss 5o (YE) S5 s eaib osls plis sla o JSib Jl oslaiwl b
Olsme sa L dsai S 55 0 L b oo 3l s3 Guublise sldlaue (43)5 7+ Jolwe)
& omnwl dio B zoe JSib 9 oo C zoe JSib | abais )3 .3 5ib I3y axiie uublite
e ol s 5 i s e ue C 5 B L 6la my puw Jl 035,35 Ll pa )% w)lie
4 vl wa ) alass YL S it wua o e s OB Ul il Guublise Slslsse
coin b3 B s Jeh abod BY a8 aubl aibls ax 95 .cnawl 030k 0sls ylis sl oslw j b
I Glops @2 ) ads )3 Yo tmwl gin wdad C) g Jlosd dod C s 55 paone 9 ol
.ml)moonu.ﬁbU&.ool.\.pgs);\qusA)lééﬁﬁw
e 5 5olue BA sLajls Ll pa z oo JSb dm a3 7+ iss ¥ adais )3
v a7 o)|&|@43iiok,mﬁb&oul¢boogl)gue.m|)bocC}.oﬁ)&)fi_\fg
> 7 o)l_uhdzimduﬁbbiool.xppml)boB Z}ok}ﬁi’\”c\bﬁ)s.mlo_\.{;&

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

Ol w5l Ol ya JSiw G &l ¥ abois 5 ) adaiss 3l i )5 cyaeie 9 350 (50 )5S
335 oo Sl U9 S o lasl axiie uublise

ais )8 glas &5 gy e aw &3 B A islite plpa lesl &5 =S lss o ol 1l

Oldcse ol &F Soib o Slal Yl T Sublise Wlowe K 3ibl ais ;5 sl ) o3liul 3l ybl )3

COgib 50 09590 WS el

Resultant |
magnetic
field

035w s ygige V-7

Aisle T Vgs9) &S wwl ol 358 5o WIS B)gI50 £ 95 (pl & &Sl e
ol Oleia Lo o wl Lo )giliuwl )3 03 355 Ols )5 Suwblise wldse b (V)i
ol s Jlacl 3 aias &S ) glaslad .l Qima j oabod 618 ) 951555 & auib Lsbsl 1) 5350
295590 09 bol 338 (5o Aol Hgig) Sl bl ) ol 5 Suublise Oldee SO ) gslwl & JL aw
O rlis 55 s Joe sl alae 5L pinT % Sile cuwl Juos pasine ol y> @rie 5 &
g5 mblise Ulae slaiel )3 5 03,5 Joe sl Ao b jdT K Sisle Y3 Siuw 5590
PR V939, S Ybes suublse Ylawe ST el pl Vs 8,5 salen H1L3E ) gsliwl s ol
3,5 3alsd yhss uT ol o

0 93liwl an oo Jlacl JLS aw plya il 18 & Suublise plaae (B3 5 e

LS s ey S L s U))S.LstLQ)}T}o\;\.wh;quul._»_);udlf)éo’%}))léuﬁuq

<lw

oub

SARAYEDANESH | O.CC

@


www.sarayedaneshjo.com

ol Jlesel b 5 998w wdla )l asles (508 a5 cawl ol 99 ) ) 93ge Sl Jl S
)93U_m|¢__»oé._&dLo.c|93LiioUL_>_);AS.;;.»».'\T).ML-)._:JL}._QJ.).JJS)IK_) £ 40 )b auw o slide
23T 1) )s59) laabd (s )5 Vlawe (yal . 35 5o 393 Sb) ey b (Sl )5 Ylswe K
S gub (51Nl ol 3,5 sl 1o w0 38 Y 9ige &S 35 jue be @y
oo Aaldl B3 )5 4 Ul )T Vlawe L V9390 935 (o Juos Eatiume VLD gie Ko & Suw)
),JU_.»IU_—{%[O.H»@W_\JB Jlecl B aw sliie Ol a5 a5 300 Jualed dolsl s, s

SIS 395wl gige YIS Ae)Y aS S Sl Suublite Yldue SO Jilg3 (50

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

o 03 GobS ol an 9 38 LA LT &S s o (B oc alax) 203 Gosb b ) silivl
oad oS sl Aold )y b ) gl Sz eaw VS Wlsae Vb Gl Ml les Jleel G )a
.A_if)_“uiik}g_w_i.a_ao)lxle;}xbuo._ga)s)}smlﬁqu),Sg)'oUm).g,éLsLQ
S 5o Szl HLass wsbite oy SO Jlecl aluw gy &5 1) ) gsbwl pldue wua (V7) JSb
aS o 5o 03dlie 223 oo wlis ) wslie vl s S aias Jol JSb. 383 oo olis
w3 ) gilunl Sla g eaw Aungs V935 Slbd 3935 pled ) gilusl Yl b 535, i
0 = ) 93ll Ve e oS Kb Alie wslite VD JSaw HN2s ass Sl Seib (50
aislo a5 3yl arbls Hbolsty A e @RI)3 1) 9590 S ya (sls Y JusF 9 o

)1 zlial Gilssl o) Alpwy o a4 (28 Sl D55 90 JB aw vy S o) 53 g0

Directlon
of tield

v8) S

S“ﬁ“ﬁm)@

SARAYEDANESHJO.COM


www.sarayedaneshjo.com

SWIL g ST b ygige  —F-—F
(039 pSme ¢ o5 Sl woidsy 45 mnl slite Ol S 5350 Elssl Sl S g3 g

_xLuOyOA u_)l .))_Su.o)l)s o3 leiwl )90 6)}43A)Q)|uqu vleialw 95 Yl coud

J—s 35b i Juoy 3 Sy aaie gt & 0T Vi) &5 sl wale ol & Sl g0
blise plawe wles 3l ) &S wuwial 3o (50 ausS (Sl Hgigo V9ige 95yl & &Sl
29590 9 Sl )gign )gslml yleirdlw .59 (50 £lal Hg39) Vldw VS (ol SLSL ) g5kl
LR 55509590 Al (5o 3 b ot L Mals LT (sl 5Ll conmol iy s pis 9 pins
a9 )13 3555 ool Ol 690 )3 a8 il oab aidlw () so il giuwl S I Slall
AT Soose g9 a8 St £95 53 Lzmy paw ol - 3008 50 I3 L)l (ol o> Rl
s 6 318 aals 53 alusgs OT (5la pun a5 cowl oo JuSis 50 940 91T b une pusesd (sl s
G5 Gld Wy sy bl o lmine puad apd A 3l SSb 5wl Juaie )R8
I35 3925 Lo e 5 0950 Almd b Glile G S9b (50 M55 U935y BB eaw )3 &S
oS Lo L ol oaib 4388 5 i 03 58 St ) siliasl 905590 ot o aliold e
L3S Joe 09590 590 wldae b

sl oauh ool Ylis (YY) JSb oo a5 Slall sla ) ssge )3 V939 sz [o.u.u)i).) £9
L ogSge d@)gige 95 ymal 4.0 508 (50 V3 e59) lajlub o aF il (LSS sbIs
oS (5o 0 Sy e ) 5390

bl 3,05 50 V)3 oslaiwl )90 Sl Sl 990 VS &S () 9390 £ 95 Il Laid o
oo Jlacl ) gslil Sl puw & oslite Obpa i85 s 93 18 )3 syl K YL
&3 o559 Sla puw Suublize plawe (l Db (5o 4l g3 Sl S Suublise plawe 5o
Sl Blbl )y Suublise Ylawe K oaub slall YL o oyl .33 o £ LT )3 Sbya 03,8
Lol 35 oLty ) gilical plowe b IS o Lk 5 )93 o Wlde &5 3 e Slxil V390 Sld
o9 o 0T A cunsiles 3caless D g59) cmuwl (3,5 Jla ) Ladls ) g3l Ylowe v
LS So s ) ) g e pldae ddiued

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

SQUIRREL CAGE
ROTOR

W) g

Sile s b a5 aIS o b sS Sl Ol s S8 Suils o 5l il Jl &S ) shailes

0 gl Hlawe w8 a s Jole Sl Y sige S)go 03 .28 wmdlle sl 03,5 £lall 15T as

)l D959 an 59 085 V93wl 9 V939 Vldae o J—edl HuSe )31 il i ol

uJ@QLA-Q).))}S}))i_g)Q)L;.CA.}.)).Hw)'”))’JleolA.ﬂ.oIaﬂé.;xS)AéSépﬂ)uo

Joe 03 .3t 3 o as a5 5,5 Jaled b oS 5 33,5 e ) gsluml lawe &5 Jud 1a Jalgs

Bl (555355 L 323 o )bl vl pgise 590 &5 ()b Jlsie 9 09 &S LT B )59y wne yuw
Cduw) dalen ) gslinml Ylawe e

SWI b ygigo 3o il —0-F

0 95bwl ublite Yldse wae puw Ly 35lgh g3y &Sl Yol Sl Hgsge S S
525590 i ot S5 ) Mbl Ol 1 wae s JTT 58 Bk L)l 39a s A8 7
03 Sgb (5o £l o9 )3 S Fd Azl VS 9 Dbl Jales 39 ols ¥ Ylaue
S Ha 399 Sl el 3 salexs Sl )}33))er>-‘?>6| ol )5 (59 08 Fud ) guaksl
33,5 Guublise Yldae we jun Sl jieS Sie puw b Vg3 b s

D S5 o wlar 30003 ) 903 Ygeso a5 uublise Ol 9 939, wxc pun s 9lis
298Ul g s pus 4y V9390 e pun 3L pieS b j3) cpl DIsde ax )& iy sT (5o b
F 35 (50 YIS 53

B9 )= bl Hidiw Vedge Vo an a9 3 YL sl A S ) 9590 e pun
c\_fsg_;i»vosl._g)'usé}oo_\.b)f S oyl 6l )5 1) )39, b el [o)'ll G5 S99 033§
L) B9 bitd (5055909 )iSll (59 )55 9 S9ub Sb) V390 VS 0k £lall (5) 55909 )38l (59 )

<lw

oub

SARAYEDANESH | O.CC

@


www.sarayedaneshjo.com

33,5 55 AT 939 bl s Soub 3L V939) 9 Suublice Yldwe ¢y
2 AT 55 uSiw L Gl Sl )sige &S waS Ylsd (5o lbo (il G axss L

L bt sise loc sl paio plas s B 5185350 33 3 38l55 Shaw 5tk
03B 90 SN sr,gigo —pF—p

3l oal (~lydo JLd 93 9 )L s sl 5390 ) guan I SOE sl Sl sla)sige
L oS ades ls ) place G ) gsliul 4 oo Jleel slise 9l 0L S)lso ples Vs Ll
S AASS doa ol ped 1) VoS

o)l_a:,a)uméﬁﬁw_gg)lsm__,,uuog);uxs,u,f%«:mo_mw@ig
SIS o)L 93 Sl 5l 9390 ) g3l L3S (50 S g3 WIS )T Suublise Ylawe 5 3o Jlocl
93 ) ol S (YA)J&»J.a|¢43)f)|)3¢;).)é}>c‘u}|)b[o.;‘.\._xmuéf\_udum.\rnmjé

B 5o wbin OT Sslouds auiuas ol yod &y 1) L

O- Axis of
o B-Bj Coil A
: Magnetic

Phase
Bi | A-Ay
A-Ay = —T 1
\A.L/
Axis of Coil B Short-circuited
Magnetic Field Rotor Winding <Phase B'Bl"

(VA) S

il abls J8 BMal ax > 395 B— B, s A— 4, 531 s osb Jlecl slo Wy ST

eablise Slgldae Uon 9 wubls Sidled 31 Ml ax )3 4+ 5w LT jloss)idS slgh s
Ul cpl lis 35 3itlsn JLS ot 3550 b ro ulusa b Lo gy s 0 odub Sulgs
A pliad e uablise Yldwe 93 (pl bls Jialss L6 .A)Lr';lla.ml.,a.;);‘\- w8 uubliso

q“i“wb@

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

5 o3 aslol H5Ha% & alb=) j2 )3 31 A5l ea b as )3 s 00 LT Lz eaw Lo s=o
D)5 aaled pbes S0 sliie Yb e JSw )R Bl & &S AUiST (50 A 95 Sl amiie Ulue
G393 383 (5o VLIS D )gaje uublise Sleldue & bgyje Sl Simie (VA)JSb e )SLS
il 50 abga ro b Asline vl 438 JIS L 9o JSib 03 5 (askiie (5l ps &5

[Ao._g)fl_oUTL,Ju__quLifboul_\__po)))_.\jLJ_n A- 4, U:___:_u_.__g[m_g.m)'lul._g);\ abss )y
0T Gwablise Ulase azis )3 5 sa0 B—B) 7 paw Jl 033035 0lpa wlls ol )3 el
A- 4, ﬁﬁﬁ_w),malml);ﬁwbmolww);q_wl)j_nﬁ_m
D9y daled

o5y B—B, 9 A~ 4, iy pas pusblise olose (a—sy a3 £8)¥ a ki )3
Olde @ik 5 La BUS ligl ya ws 383 (5o Ylis 1) LIS ublise ldge 5 e
sl (5 9l LT Suublize

B—B )35 a0 A— 4 ST e S ublise plase (aa )39+ assl)) X alass Hs
23wl 0 osls ylis (YA) JSTib ) oS ) ghsload axiio plawe ¢yl yols .l Iam)fbo
a3 4+ uablise gl YUY adais Iyl pulis a8 8 38lga JHSB - B, )s=o Slaiel
coawl 03,8 Yoo

o 5o il o b Guublise Sldlage waub o)bss (43 )3 1Y a9l))E alass )
ose . A=A Gz e S uablise Ylae G paw VS Gunblise Ylawe v S
s A 03,5 )18 0 I i ) SIS Ulswe B=By 5 A=A, b o eaw 0)bos. sl oo
el 00 03l Hlis JSib ps oT

23 9wl pa0B— B, o paw 03 Guublise Ylase (a3 Y+ ays))d abas yo
I)),.\_(_ggo.\.)ful)g.\.)ig.\.)g.\.ﬁp«ziiaol_\pwl).;qulroq)fu A- A4, ST b
LSS 5o Jols

A8 )5 DB A 355 45l L pue wonuis &5 57w 93 IBISST b s )3 o
0 bl aibls JLs BMAL A H L as)s 4. asslails b LT 038 S5 b s il

.A)}T Sg9agl U|93 = oL\)f u.w.dol.w.o uldue

<lw

o Ub

SARAYEDANESHJO.CC

@


www.sarayedaneshjo.com

: il Juo$ (Sl 3
Sopw b b ac sl sise glssl -\
SudS mub 95 1) w9 )Sw Sl 5390 pleidln -V
Tl (5o 5293 A58 s 5 Ylawe -V
T3 9 (50 03 )5 & 63 )lge ax VS Yo S S g3 90 -E
Tl 2l 329 4 SIS w9 ST sl sise -0
T pL b ws ST sl g5se glgil -7

Sy Rl Gl gise 3 b &) -V

thle)®

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

b cBblin cob cslg oo i9ajly sbjgo) JSpo “csa¥ ) (ol ) almyis)) cSlosin Jgw)
sl jiza . csilw) dgmue 4025 Bim Bhara <l osS08)) cslguble —P

Sl ,

SARAYEDANESHJO.CC


www.sarayedaneshjo.com

