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"rnT.o Di CTIO[" 

It a SoI1011t polo motort uithut vindina on the 
po1os Is brought up nr o3neLirinous mood#  it tjiU lock 
IntD scIuna. ¶L?io inob,r will then contLnuo to run at 
Its siohronou, spood g  provided tho loa4 Is not more thcn 
only a frctcon o tho fttU load. Ao z'oaon £b' this 
action Is that by zaarpotio linot3 of irco tho to ariatrn'o 
momofo tend to bocco ao doi't a:j porizibIo. Tiiuo thoro Is 
a teadmey of tho ro1,x' to ii it3o3.f In tho nin2zrnii 
rclluotcn09 p1U.ou uith oot to tho 	nuol.y 

.LULd 

 

wt 	t1L10 to an. i1EO 	rnta. (Fiø, I 
and 2). 

3 

Fig, I iUuntraton tho flux pth a tho rotor silps 
coo cad tho najtottc ltnoo ano ospandodo  

2 shows fluz paths tith linos flUy contractod. 

	

Had it born c c nCoal 	to could havo 
bout no maximum or mini= ?Ct'OtnflOQ :ittcfl for the 
rotor and the motion at 	cn-t 	poi, tzlthcit o:;c1.tation, 

I 
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c oald iato bow a? o oz1b1c1 ao ' .'cjio 	io P:'ctiC 	CO 

" o vcoa in 	.o v,:.vic :cc o o o ho c. - a t) t:  
-c~ 

b=G loco li2 t o 	ro n tics c Qt 
,, 	Q t1 OL' ttIo , + ,tLo of C41000r + uat"C;1Co3 do bo~&,tot. 

coo thc p o no or tioco cro n oc;aoct of to o ov : ► 
l 

 
o1 On as t;7 cad t!o popso !'aot r0 

A o311ct polo 1 mnoU o tiOt► r xgii ear io al# a 
o4+ zof tO c ooc a thot1t C .' € S ,flag th,uci tt pops 

ga,uor `etD cii2 o a 	cy In 'ho cal o o 	i fl atirc" 

notmmt) rso t ndoz as c .ono Q000 c A nctnO -i 	w~ 

not VJL7 i  rt t cnd u vary"riat ocv .na in cz st I 
o "foatoi by c Inn n aka ZAa fiOd u nc nac 2.na and 
bvu ioo cjzd '' o noc~o ty o' pi vin cL opa o D.C. 

?p?, i y 'fit t Cant t1 o. 
+c Qi► OI ulth n o f tod t o dio mctot ohoCk 

nor r tD v he a ol3 7 about ono q c i.'tot of ho ouc ut £b" to 
0 c2 1 1c, zu caa to 2Oo t 	cc U0041 for 

III Ci t o ma y, Icrioc c'o ttr n r o c c3 of a 

v" nall30r, O1' a" o OQtnC t .t' ► " 	n 'Oo $1o,or ti; 

,QotLo cioco cncI tho t&0000i c ioc1rig otoo 
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tb; coo' onrn Ixaco o a t11 pitd ot haoo 
~a c 	c.th ono oio `pol q/phaab, w to ro c4tLon a of 
Vxo curraito and 1uoo aio 	m or a pr 'tic .r 
` U:3ttnt o' ttU O. 

tal ri.m... Qq ziLod iD cat tip tto 5 .uz around 
ono aiO t~ aay clo " 1770.1 0 . 	I t10 u aoro Ile tho 
no. of cn 	aJrLot cl 1 I a Ida0 o. `oc vo va .uo 0 ' 
tho curzc i 	co t! 

A a u ou. ^. oaidc . 1U aroum4 ho No t In Vii► 
001„00 Pt w10 cs]o On : z3 ?1aid tio o' t . r on ' %o 

loft o`doa?.ot. 
Thoralb,o2 m.ri, w. . o rI'off o.t clot iio, . to rcrid 

t? ua c1 ur 	to 	on Cio rICI€1 aIco of 
t OZ1TIa 

?ullark.7 £or aiot Igo*ag t:io momo" zouIrot ta 
X3 $ci ti.uad2u. 	x1)U( 'i o ci 	$:14 loft o f  

~IaZfl, ¶iuo Inbotuom clo to 10 2, io 
OM.P o 3 '' f LIi arr I lu ' thtuOh e'lo t 	.o 

01 a .y botaocn a o to : cz 3 th0 m.t, f 
is r a oo' ua •a iaz t o 	1 130 , tat Coto In t o roviw 

. -'oe on. 
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'ice? Crat 	2.o OR 	 CJ~VJ 	co  

o 'rasp c u:~at ~,►i': 'OO o,70v CA ice:? o s)ft t 	L oc cO a 1' ^7:; 
3CC.t333 co tt1CZ 	b 4'7 3t: :" .'31 3131 a2 	o!0 c oO '7Ca ' 

:Jo go' c O.no 'o cws vo. co t :far "Z` u 0 a tJ) C3 
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31iC i. o? 10 Dot o f. rot l i to 3r` a '3 pOW-pha 7 

tat 	O f̀ir' 1 c - 	tc2a c ' W o 	.ria. r l~»O o -'' aw..  C 	) QC'vl 	 ti. kR.'.w:h-.i 

t ou cz Cf3Claor,' a CAL1a10 - ilti 3Cu 'ru .nd:?Ia*- try. I 
u 3 poi" r030 p0.' pliuo0 cxtr2 a r Y iia to try K1 n," tit 3 

aQ' 3!Q1 O.Ot PO' T 10 `•3O'+"'t.::Q~ t0 ?010VL 	410DOfu 

erabo ctc.yaU !n 	.to 	 unci► c:ac ! 	j 

It fi o c rdlmzl ►o 	c 	 0 c t7a 09 i :10 

Uo1a Ot 3 r4ttcaf n,C .0l to c ovm- ono c1 

tc ?O 	I t i' (-r) •2 (r) t 	c1 tICtOQ c17 c &o tom o u fl 

bo L)ro0 	t ''viii1M io G'U~ SZ.'..1 V.. 	J'. j 4.dnc tcca 

nupCsn~ 	nc:o 	 is v)(;i O .3 u2 :L: a 

o o 	only Odd h nos T .. 2 be 	cit. 
Thos-9c rov '(z) 	n__ r x 

j y 	 4 nri0 	& of a#'Li l ErttrcZ C1O 

2 	 3 
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',us tho raft it n.m. fe Of tho ro tend; c~ z tai 
m.mo s of throo ptn so l Is a rtatng ra.za* fa, rotating at 



to 

a 3 C i flOuO r c tno, 1L' t o cm, , .w. twat 
to 1a batsiwi io ,. 4ncod gtao In tla to ."a 
bg 0Q°, tho a a ."o ?JaCtIOn 	o cOiZ2c .aoo U 1t . :0 

c .t rx a c 	' i tw ,mø act € ,a ! o w oac 	t' art ao 

amf izvitas. 4 cnI 5. 

FIELD M M.F. 

Ef 

INDUCED VOLTAGE) 

ARMATURE M.M.F. 

FIG.4. 

11J1' DAMtNTiCt FTELD M.M.F. 

1 	 ~ 1 ~ 

 

1 ( 	 t 

I 	 I I 	 1 

~ 	 t 
~  1  • 

ARMATURE 
SURFACE 

I 	 1 

I 	 1 
i 	 1 
i 	 1 

ZFUNDAWN'TAL ARMATURE M.M.F. 

b 	Vitot V- a W2. t3 V ~M f V l t, thai 	3 4Yt a u,?o 

cat-r-1}wt 
 

13 in th V uith tho 	ccr. 	.t o (' .us. G 7), 
FUNDli.i 41AL-- 	 ~F11+v ~4MYCt TA 
FIFtD •t,t n1-f. 	 A Alw MATURE M M.F. 

 1 	 i 

], 

 

	

FIELD M.M.F. 	 ~ 	/ 

/ l.LIL. / ll1.. La'LL rZ1 CU_ L  

	

ARMATURE 	 ~i 	 l 

FiG.6. 	 '? 

`tea 	s of t10 	iatuo acth,n 	this 

	

enso,, tonctaoi, uiti + T 		lvw 'n1a 	 Q. 

th'i ,cttr3. po .ton of  ol' thi ;. t atauo ro .otton 
ava r1th roipct z t io fiolU poIoa CIPPandh on the 

ph a.o t aio o tho arnaturo cirznt cry. th ro port 

• Izi1hood vD1 tuJryO. 	 • 



In a e 	►t-1.cL' c 	to _oc(' .:ia1  tio air , ► a 
ufli Cc t. 	 ,' ` cz o b rc Cio ra u a co o tio e 	, . o 	' ' , 
L v fhvMC- t Off' 10 ,ct. a. p o al .on of , ►7 a at :.'o 

ovo oro ,n czth a riadUmo, tho In attvi oc.-t;, 
of bate ioo3 olb aQ a,*' a' i o t r' t0 Cam] be acontod 
for by a O1flfl3us r act eo u•1t u•1 Ic c 	d t of w 
p, " fac Dr. 

Zn a scat polo t.ct►a1 I o ov►o- r# cic2i  to a C ffc t 
O ato Of ffal 10 lC. et a.. Dzo to the twmifbrnity In tho 
air cci, the ro uct o of the ccpotLo circuit to a.m 
n U 4 wM u Mr+c.i! it t o  to patto3. 	MGM - on of the Ll+ 'ciatz'o 
£.n* a. uhi ch do we Sao the flux c1 X ai tr ivo do to 
cu :7a x'aa. mom* f. 

	

n L tc. 3 Is ':aio 	a poc1ttqn of the a naturo 
c .0 $.. uavoin aaeo. 't a t! b t' : Omø C to dl  the 
rclu ctcu ca to unVib rtt cmd thooforo the iu dM of tY 
uavo to tnuxidai. Fran b to c, the valu et1 Co to 
irfintto, thoroXro, the 	1 ct ty to Zara. 

Ito arnaturo 12.t1. f. !4a  'roo 	1tLZ t1bition 
ez to aobc `c1,, i t to 	 to a :o tnto aoaxun t the 
C raet of 	Cj1m C 	°" T 	Cn Ø17O t O to Q)atUrO 

zrm o, on the z3ain Licld sYnt ns  o co ci th various 
pot t1oas of trio arnatui c m.n•"* t to d3a j4 of tho field 



S 

dt atrlLnt,on .t . to  uic1 to d!.' `Or . 

r►l" ~ a+~ Ii i;i roWlvaa .i' 	( .ronan ctrl. ThQ pot : 
Vulue o f t o cOap0flOr1 t I a Liao in t10 dl root rte'► n of 
tho synchro t:c,y m atIflC polca n3 to ,oak v; ud o 
tho othODc►m o is 3 V, I v z ra r In ti 	QI12 3  

tho poioo eau 	cIn F , 0 

fl 10. 	 FIG.11. 
FIG.9 

a 

o IDOdci4 t4 tho flux cthcty ivosIn tho 

tfz oat ci4 ctiad'taro c roa a?O L1ofl In` Go$' 20 c d U. 

Zion atip10 f.ur do atti ,cur oo cm 0a iy )0 t2 O U0 
o't dot- ino tho Inov oa3to © al atno roctioi 

fluz.3JIn `hho ' 1 w aawt t, id T, .: ,:' , .~ J 040 s 7 rato.7. In 
oath o th3 c . Cv and 	,a i a ra: vS o Inc' o .vo 

0 "2 ct o'll' 	atu**'a r aottou 1"4ZZ laC'om:LlAt3tl u th tho 

inioivo o1 oot o a~mi ro :i.o.::c o .i;. ' 	• 
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I s,, 	o1c1ina to 	2.roct ctri qu±ttro 
€k 3 0 Qi ctt c .1 t nc .:..'atno'o c1Zc3 	'Ci 3 	t: " ccj eL o 
tui : to cc 	t for the n1i ott vu ,kup irk tho t-,,.v c o i 

T 

sonwntol s 	 ;r 	 b --_ 

	

i 	 1 Idtl~ 

 

~  ~  c 

 

1  L 

	

O 	 ~ dKd u 

	

1d 	to ~ 

t 	,3Vi-n ; . :' 1 1`. 	t)ffo `+. or .i  

anD J o tincz iko,, OfO in tho 4una awrQ 

t.?`'~ ' . c1 tho o' or in tuo phE oo u1 t1 thou ineod vt i taco 

In tho voe r ttrc 	C3 k .uct; note motto `' (" i GO V3) 
Sao I u that tho inCieod 1t ;o 10 Zom, thoo toina no 

—.- 

	

OX1.tZttCd . O 	1 21 	I •, : 	a , au  

alm d,ux5 yu c ^Jac co d=p 	W i :s;i Vii©  

r'~ {^~ r"u•. dry k ~yry .'~ ~.~y 	,+~ ,irk*~k A~ ~y+y"'~ 	~y i'o 	rr ""l v.y 	~'b s~ 	k 1 rYi w~ ( 	 t3% ,~1 
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We have already son that in the case of motors 
with saliont polos, the curves of flux density due to 
armature m.,m. f. will be quite different from those of 
armature m.ra. f. curves* It is so because the reluctance 
of the gaps under the poles is much lower than at points 
between the poles. We shall now study such curves in 
dotai.l s. The flux den E. ter c rve can be represented in 
a generals s ad form by Fourier Analysis,  
F a a3 	n x -t a2 Sin 2:r -$- a3 ' n 3z * 	,..,......~...___ 

The amplitude of the £ m d oer tai component a1 

by the equation 
IT 

0 

F .g: IT shows the armature m.m. f,, curve OAK in the 
direct axi s. 	A 

- 	 , 	 I 

v 	" 

r 

t 	i 

From 0 to a and o to K, the reluctance being infinite, 
the flux or flux density is Zero. 

From a to el because of the constant air gap 
reluct^x~ce, the flux density curve is of the sane shape 
as the armature m.m. f, wave i.e. sinusoidal 
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In order to determine the performance characteristics 
of a Reluctance Motor, it is evident from the genera, power 
equation that we require to determine the value of Xd  and X(  
of the machine, under test. 

lb determine Xdt  the open and short circuit test on 
the machine is performed. Then from the open and short 
circuit characteristics (Ref. Graph No.1). 

Excitation required to got the rated voltage on open • 

circuit= 18 amps, 
Excitation required to circulate the faU load currmn 

through armature winding on short circuit =Li2 amps. 
Therefore the short circuit ratio = I.8/1.3 = 3/2. 
Therefore P.U. Rd  0' 1/short circuit ratio= Q,66„ 

This is the P.U. value of X at 220 volts. 
It has been already pointed out that Xd  decreases 

due to saturation. The higher the voltage across the 
terminals of the synchronous machine, the higher the degree 
of saturation. Therefore Xd  decreases as the voltage 
increases, 

In order to find out the value of Xd at different 
voltages#wpurely inductive loading test, is carried out on 
the machine. 

The synchronous machine is run with a separately 
excited D.C. Motor. Both the armature and field of the 
D. C, me tear are fed from a constant D. C. voltage source. • 

• 
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m the synchronous mo tor, Fig. 1, has come up to 
e) chranous sp©od, the armaturo of the' synchronous 
machine is fed from an induction Regulataor. If the 

C~-- 

K 
D•G• 	 V 

D.C. 

FIG. 1. 

synchronous machine i s not running at exact synchronous 
speed, which can be observed in the oscillations of the 
measuring instruments on A.C. sidey the field of the 
synchronous machine is excited for a few seconds, so that 
the machine falls intD step and.then its field oxcitatton 
is removed and, thee., this field circuit is kept opera 
throughout the test, 

Now the input of the D,( ti achi ne i s so adjusted 
with tho'rheastats in its armature and field circuits, 
that the active power drag from the A,, C* side is 
minimum 1.0. the wattmeters on the A,, C. side record 
almost Zero power, Under such conch i Lionst, there Is only 
reactive load on the A. C. side. Al]. the active power, 
losses etc. are supplied by the D, C. lo tD r. 

Efferent voltagos are imprar3sed on the stator of 
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the syichronous machine. For every voltage improssod9 the 
uatl2noter readings are adjusted to nearly Zoro value cad 
the corresponding reactive currcnt drata is noted. 
Thci X  

d 	Reactive current dram from the mains 

Graph lip 0.2 shous the variation of Xd ui th voltage, as 
obtained from the above test. 

In this test, ui th 170 volts across the armature 
toxninalsq a currcnt of JD. 1 amps. (very n3arly the rated 

value of the current of the machine) started flog in the 

armature, Therefore, the test was not carried out sit voltagc 

higher than 370 volts* 
But from the open and short circuit tests the valuo 

of Xd at 22(! IT, the rated voltage has already been determined 
Therefore on Graz~h 2, the value of Xd at 2 ) V is taken from 
the open circuit end short circuit characteristd.cs. Thus the 
graph his c ompl etc L y the variation 'of Xd A th voltage, ri gh 

up to the rated va.l tag., 
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The synchronous motor is run with a separately 
excited D.Co  Motor at a speed slightly less thci the 
synchronous speed. The field of the synchronous each .no 

is kept opcn except for putting a high resistance voltmeter 
aecro ss it. To the stator of the synchronous machine, 25 
of the rated voltage is applied* 	 do  

Before putting In tho si tch .on the A. C, si dog, the 
sequence of the voltages induced in the stator windings 

doe to the rosiduci mat eti n proscat in the poles of the j  	 • 
synchronous r achine, is ch.ocke& 

Thus*  at a reduced voltage applied to the stator,, 

an oscillogap}hie record is obtained of the current 
variations in the stator and the voltage vari ati,on s acro- zj 

it, Al so cn o scillo graph. c record of the voltage variations, 
induced in the field of the synchronous machine, are obtained 

then Xd  Minimum current  

4in upm ylt&  
L Maximum current 
Minimum current or Maximum voltage point occurs 'whin 

the voltage induced in the field of the synchronous motor is 

Zero, Al so maximum current or minimum voltage point occurs h 
the voltage induced in the field of the synchronous motor is 

maximums 
from the slip tests- Xd r- 0,63 P,U. 

Xg  0,396 P,U, 

,...: 006$ P,U, 
Xd 

y v 



From the gcnor€ 1, pouor actuation of a roluctcics Llotor 

if r, the arrndtairo resistance, is taccn negligibly r31, 
P _ v ~ ~,,: '-  

Thorofo ro the attii . compon ont Q f the currcn t 

Thorerbro the locus of the cur:cnt is a circle with radius 
r (V/X " V,/Xd) and the Jattflil component of the curront 

caor: esponcUn{; to any current such as OP is giv+m by PI 

which i s= (V/3 	" V/X,) •i n 2 s q Hof. Graph No a 3. 
Next stage is to determine t'hic current locus for 

a doft.ni tc tt l tago acrd ss the stator terminals. 

The value of toltago chosonin this case Is 120 Vo 

Later on?, the thcoretical currant locus at this particular 

voltage Is compared with the experimental current lease 

obtained at the sr o colta,Q. 

From Graph No.2, Xd at 13 V = 0.83 P,U. 
rated current of the synchronous rotor Z 30*5 omps. 

rated voltage of the synchronous motor a 220 volts* 

Therefore X in ohms per phase   	3 	= 1px 

Xq O.63 x 10 a 6,3 ohms per phase„ 

Assuming the ratio X /Xd9 datoiinod by the slip' • 

toot, to hav3 ap-pro21m 'itoly the sane value at 120 y ltse 

Therefore, .f to armature rosi stancor is n©!,loci,od 

31 
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the theoretical current locus of a reluctance motor at IIDV 
(lino voltage) or 	V (Pease value) Is a circle with 
radius a 	12-0 /23 3 ►zo /,_ 

(' ►io /f 	►~_o /233 
— i L 6.3 — 	to 

2 0 S 

This locus is shoo as curve D in Graph N, 4. 
The theoretical current locus diagram Is modified 

when the armature rani.stanco also Is considyed, Amaature 
rosis~anco of the machine under test, as dotenuinod by 
Kelvin's Double Bridge = 0,356 of ms per phase at aCPC aad 
the modified expression for the esattfal current 
. V/7 & is  

1b difforant values of s and 
r : 0,356 ohms per phase. 	 . 
Xd * ID ohns per phase. 
Xq C' 6.3 ohms Per phase. . 
V = 125 volts per phase, 

r2 - negligible 
the modified ezpresson for the c;attful current  

(± 	} 4- 
)-a& 	::r 	►ox-6'3 

Thorofu ro ordinate of every point on curve D Is incroas .=d 
by an . gun t » l2D/ z 0.356/ 0,63. 
By adding these ordinates to all the points on curve D, 
the curvo C on graph No,4 is obtained„ 
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The s,Smchi noun machine Is couplod to a D. CO machine 
and the D.C. nachino is Loaded as shoim* The resistance 
load eonnocted across the armature terminalson D.C. side 
i t fixed and the ezxd tatlon of the D.C. machine is varied. 

The synchrnot s motor is ran from the AC. side by 
keoping its field open. All the switches on D.C. side are 
also kep': open. 

The machine starts as an indactton momotor duo to the 
dmnpor Bindings in the field poles and runs as a roluotanca 
motor. In case,) some difficulty is orporimeed to bring 
the machine into synchronisi, it is given tho s all ozc2to ii 
for a few so nds but roved as soofl as tizo motor falls mutt 
step. 

No ii tho load t,Itch 1. and field stitch 2 on •the D.C. 
side are closed. Gradually the D.C. field azci tati.on is 
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inQroasod thereby incroasinC the voltage gciiorated at the 
D, C. cn da Greater vol to 'o acre s s the aruataaro on %. C• ado 
circulates Creator carrci t througl the fixed real stcner; 

load across it whichh in turn demands a Croator load frau 
the A* C, cnd, 

Wattmeters id anoter readings are noted 9 for 
different D. C, excitations sad tho follouinng result; are 
obtrined, vhich shoo th© values of currents at different 
power 'act rsa 

The vltago at A. CD end Is kept constant at l)V. 

J  n®tor r r t 

Reading on ' Ill 2 	3 ° e 1J2 x 1D t w► =~: ~, 
A.C. side ,,+w~  

i t p r 

72 13 ° 52 t 3„ 3 7? 

7,6 ' -13,5 ' % ° 2,84 700 $ C r 
r r n r t 

8 ' — U ' 62 2,42 ° 670 3$ a 
r t r a o 

$ss 9 ° 67 a 2,27 o 66 131 
1 t R 1 f 

9,7 ' 76 ' 2. 2 ' 65° 3$'' 
i• t C t 1 

30 -]D,5 i " ' 2,27 f 66 j 	0 0 
a 1 o a I 

t ith the abovo readings, oxoritucital current 
locus of th© roluctaxco motor is obt€ined. Ref. curve A 
on Graph i'o ¢ -6 

In o rdor tv .got a point on this s curve at a stall 
lovor power factor, which could not be obtained vith the 
a►~av© lotting, t:o pro coed as follow. 

The  A.C. machine i s ran from a scparatal y ouci td 
D, C, rotor c d brought nearly to synchronous spa d. The 

. 



synchronous machine field Is kept open and the voltage 
is gradually rai sod on the A. Co .side up to 12 volt 
and the D. C0 machine input is so adjusted that the 
~satt ioters indicate the minimum power dram zi from the 
A, C. side, 

Under these conditions, a reading recorded 
showed armature current 2 7 amps* 
Reading on one wattmeter = -33O- watts = V11, 
ReactLng on the other watt peter 36O watts a 4 

W~+wZ 

This point corresponds to the point '& cm curve A 
,on Graph No. a,. 

Still another point 'b' on this curve is obtained 
by running the A. C, machine light at 12) V, The yield 
of the machine is kept open 1, e. it runs as a raluctence 
motor without any load on it. The input under these 
conditions is only to meet the lion,, friction and armature 
copper losses• The current and pottier drain, as observed 

are as follousa 
arematuro current x 7.1. gaps, 
W 	"260 watts 

112: 4 , vattsm 

W~ + W 

Thus the curve A, which h i s `an experimental Input 

current locus, is determined, 

. 	it 

~S 
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Had there b©c 	no internal losses such as copper, 

fri c .on and iron losses, in the synchronous machine, 

the currcit locus ,nuld have boas difforcnt, WW a proceed 

to determine this current locust, whcn all the tosses in 

tho machine are abscnt, MD do this, we must estimate 

tho count of oach one of these losses, 

1rst of all iron and friction lassos are 

dotorminod, For this purpose the synchronous machine 

is ran without any load on it, as a roluctance motor 
at 12) volts, The rotor, as pointed out earlier 

starts as € n induction me for duo to damp ors, and thca 

pulls into synchronism due to salicrLcy in the poles. 

.'o far the field of the machine was kept open but it 

is now o ~ci ted. Thai the excitation is adjusted until 

the ammeter shows the mining m current drawn from the 

meins4 tlhatovor the watt net©r roadings9 now, wi,.l be 

oppro triatel37 a measure of iron and friction losses. 

Iron and friction to ssos measured in this way) In 

t ai s case = 13D watts. 
The copper losses can easily be lnow•m for different 

values of the current drag. The tats.. below gives a 

complete information to got a current locus without 
various losses, tJo Inou that anaturo rosy. stcca Ida 

r- 0,356 ohms per phase c d Iron plus friction losses • • • 

120 watts. 
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Armature 'CU L scos r Cu Lo s sos ° vattfu . 	1 	' current I r 	►p s, 31 Ra  ` plus Iron C currCflt; CO Ire- 
/ watts ° fri ction lo ss- sponding to 	° 
' r os 	Batts ° the losses 3n° 
1 1 , 

1 
amps 	W. t, 	f 

1 F3, t 11- o 	f 

.3. ' 54 i  - 84 ' 0.882 	' 
7.2 r 550  O ° X35.6 ° 0.882 	' 
7.6 ' 61,8 ' 391.8' 0.922 

8 68.4 ° 398,4 ° 0,955 

806 ' 79,2 ' 209.2 ' 10 	' 
9.7 r 90,5 ' 22).S ' 2006 

30 t :i06a8 ' 2255,8 ' . 1.14 

The wattfu3 eomponcnts of the currCats supplying the 

to ssesg  tabulated,, in the last column above are subtracted 
from co rro onding points on curve A to got the curve B9  

iihich is the current locus of the roluci;ence motor irg thou t 
cu9  friction and Iron Los3oso  as detoriinod ozporincntally 
Ref. Graph Uo.4, 

' 	• • 
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tirves A', Br, C and D' on Graph 1To. 5 are the 
Power curves of the reluctance motor under test. Those 
are d+~rived from the curves A, B, C & D of Graph No.4. 

carves A' and D' are plotted by noting the 
wattful current corresponding to an instantaneous value 

of 25 I which is found for any point on curves A or D3 

by joining that point with the oentro 0'. 2 S is than 

an angle which the line joining that point u l th 0' 

makes with 00'.  

CQirvo C' i s obtained by adding to curvo D' a 

constant ordinate 4c ' 	(Rof. Page 32-) 
M1 

CLzrvo B' is obtained by subtracting from A. 
the ordinates correspon ding to ixon, fri friction and 

cu tosses. 

4 

:s8 
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The c aorep ino3r is the o or1mcnxt . 
d the►rot, L oai re z1 to is fi rsta j 
e to the offsets of reddual. tta . 

ntt a ,, coa ndv tie to the use of 
ordinLu7 ond not the prod si n type  

i ea n a intvuinait9 and lastly 
tho upp1y not tiorL was not sta11a 

M the mecn values of tho iu.otru. 	• 
pmt rocUnia uaro to : , 
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