


































































0 :-o.l440 :.0.0598 
.01 :-o.l353 :0 .• 0583 
.02 :.-o.l265 :0.0560 
.03 :-Q.ll T7 ·0.0538 
.04 :-0.1090 .:0.0518 
.05 :.-o.1ooa :0.0600 
.. 10 :-o.0664 :0.0432 
.16 :.-o.Ol26 :0.0402 
.• 20 :...0.0312 :0.040'9 
.m :.0.1188 :0.0541 
.50 :0.1264. 
l.OO:lo0.1'S20 :0.5768 

T.!t:. BLE n {Contd.) 

; o, .... 0 -- -
8 

:'Zobl ""'z :.: 

0 :.0.0070 :.1.0310 
.01 ;-0 •. 0056 :1.02?6 
.02 :-0•0189 
.os :-0.0330 :l.o2.a2 
.04 :-o .. 0476 :1.022'3 
.05 :-o.o630 :1.0230 
• 10 :..0.1450 :l.U483 
.15 :..0.2217 
.20 :-o.2737 : 1.205'7 
.30' n.Z676 :1.3686 
.so :-Q 1154 : 1.484-S 
1.oo: .o.oie9 :1.4475 

-31-

; 0· 
.:0.0343 
:0.0714 
:0.1114· 
:0 .• 1542 
.:o.z:ooo 
:0.46'31 
:0.7470 
:0.9763 
:1.134:7 
:0.1909 
:0.34?4 

I = 

Az -.­ax, 
m 

0 

:..0.0452 
:-0·.0656 
:-o.0840 
:-0.1002 
:-Q.l306 
:-o.04tl 
:.0.1526 
:.0.8586 
:•1.1626 
::•1.2'713 

: ·a -

: b,: 
...... r 

:0·.0100 
.. 0443 

:0.0814 
:·0.1214 
;0.1642 
:0.2100 
:0 .• 4731 
:0.7570 
:0.9363 
:1.144? 
:0.8088 
:0.3674 

: .. 0.1000 
:.0.0768 
:+0.0548 
: ..0.034:4 
: +0.0160 . o.o 
: •Cl.0306 
:•0.06S9 
: f.0·.2521 
:..a.0.'1586 
:+.1 •. 2626 
:fl.3ns 

Eo Io: 
+ bz-; - Eu c _ 

:.106.60- 0 •. 1010 . 10.80 11360 . 
:10?.31 :0.0886 9.51 11514 
.:101.32 o.o982 . 'l0e5S : 115-16 . 
:107.50 0.1238 . 13.31 . 11566 . . 
:10'1.58 0.1611 : 11.33' . 115?5 .. 
:10?.'72 0.2100 %2.62 . ll604 ·-
:104.92 0.4735 .. 49.68 11008 . 
: 0.7759 . 77.10 : 98'1, . 

91..23 . 1.0178 92.85 8323 .. 
80.37 1.3133 :110.37 : 6469 
'1·5.12 1.4994 :112.64 : 5643 
75.99 1.4171 :10Te69 . 5775 .. 

1.0310 
1•0275 
1.0246 . 1.0225 
1.0212 
1.021{) 
1.0382 
1.0925 
1.1743 
1.3421 
1.4591 . 1.4411 . 

: . D -. 
Ea1 

0 
,., 384.9 

822.6 
1.28'1 
1786 . 2321 . 

: 5098 . 1316 ., 
8126 
7163 
4463 

:. 2006 



- 3 2-

t ABLE n ( ·Contd•) 

·: : .. . 
! p ..... ., 

'· - q = Po = ett~ POll'., Fo.c. : I , = - . -•• . (1-s}D EoXo 
. b , c, + bz o.o: :, El. q p 'E·· :E/a: • a. a. .• . 

i! ~ 

t 1fo ! 

() 0 ll90 . 0.011 0 . 125 0 . 106 ., 0 ·~ 

. 01 . 381. 1 ~ 104S· 0~0461 ·519 .•. 1 . .. f34 .• 496 4. 44 ~ .. 

.oz 806.1 . 1015 ; 0~0844 99? .• 2 . 829 .ess· 9. 01 . 

.os : 1241 1464 0 . 12:5 .... 1421 .-875 .. .975 13. 89 

. M .. 1?13 1907 : 0.163·1 188'1 a: .·soa •. 990 # 18. 89 . 

.os 2204 t 2~8 o . %144 2488 ..sse .. 1. 000 24. 09· 
•IO 4568 .. 5484 .. 0 . 4866 531>? .sse .9-70 50. 48 .. t 

. 15 6269 "' 8480 . o~.Sl6l .. 805·6 . 178 . 9'50 14. 31 . . 
·20' ·6501 : :10695· : 1. 0892 9065 .. .'711 .881 90.14 . 
•50 60~4 :1214:'1 :. 1~3333 8613 .5$2 . '109 103. 65 
; io 2Z32 :123~-1 ,. 1. 0309 5818 . 384 •. 469 .105. 6.5 . 
1.00 : 0 :,11848 ' o. 5682 .. 3224 0 •. 2'72 100. 15 



-33-

In drawing conclusions from t he receding 

ourvea 1 t . vill. be assume· t ha. t · he rated load of th.e 

motor alone is 3 kw. ~lle a.ddi ti on of the phase advanc.er 

brinas s.bout the following r e .lts : 

1, The ef'fici enoy is less f or all l~oads abov:e one­

f ourth l oad. :ell - lo · s i .n ef'Iioi enoy i .a unifo. ml~ 

.abo t t wo e:ccent. 

2. The power factor o·ver t he whole ~an e of· oper tion 

1 e improv d . !he gr e.t t in: pr ovement . is a.t 1 k1 . 

output wher e the pow r factor ia norea.sed from 

67 to 91 p tar ·c ~ent. 

3. The speed. regulati on is ab out twice as gr eat :tor all 

loads in t e oper a range • . 

4. The stator current ia about 4 amperes less over 

the operating range. At full load this reduotion 

amounts to about 12 :percent. ilbe phase- a. vaucex- . 

WO·llld. pennit a 10 percent inorea:se in motor r ati ng 

as far as stator a:ur:r ent ie <; onoe ned .• 

5, T'".a.e rotor current ie about 2 amperes gr,eat er ove r 

the operating range. At full load this increase 

amounts to about 5 percent, 

In order that the stator cop:per may be eff eotive­

lY used the rotor oo ·p-er must be i norea. ed 5 percent. With 
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this a lteration t he rating of the naahine may be in· 

c r eased 1'0 perc ent if t he, e f f eot of r educed spee·d on 

.ooo·'ling 1s ne~le·oted. This increas e in r a ting is t he 

o.nly gain as far as t he motor its .elf is aonce:r:--ned and 

against it mus t be -·e i ghed t h e fir s t ooat an d ma1ntenanae, 

loss in effici.eney, and the loss in e eed regulation. 

~he, power company and the _powe:r user B.l'e gain­

era by- the application of t he. phase- advancer. ·These 

gains mus t be evaluated and shown to be ouffiol ent to 

over·come t he oosts. Bo-th t he power eom· any and consumer 

mus t share the a.nnuaJ.. oost of the advs.noer in pr oporti on 

to their gains. The power oom: any must oomi~are ita share 

of the cos t ith a synohronou·s or s tatio oondenaer in­

stallation and t he power cons11mer must compar e hie share 

of t he cos t wi. th the· installation of a l arge r motor. 

Coat is us ed here in a broad .s ense to include all tangi­

ble end intangible factor s wh"' oh would make the a vanoe;r 

undesirable~ 

Ill t ·he ~r1 t ~er' s ()pinion t h e ... ha.~, e a,dvanoer 

does not appear to off e · ~os si bili t i e.e "iVh ioh will moke 

it an important ·compet1 tor of t he s,ynohronous and statia 

condenser . 

I ,, 
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' : indu.o.ed voltage per phase tn induoti on motor stato:r, 

: induced voltage per pha. e in induction motor rotor 

a.t atanclstill··· 

--
a.pp,lied v.o.ltage per phaae of in uction motor stator .• 

:fr·eq.ueney applied to induction motor stator .• 

K • sq. inohe.s (length of advancer armatur·e c .ore}x{r a ius 
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P· 
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R' 
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of .armature} • 

= lJ·oeff. of proportionality Bm • x nim.A• 

• 5 {§" XX" Bxlo- 8 
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... ele.otriceJ. ra . ian a · er see-ond v~looit"W of a vancer .... ., 
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--
= 
... .... 

= 
.. • 

... .... 

eondue·tcra. 

2 TT f L -p 

4 JTtL -p 

total armature conductors of phase advancer. 

poles of induoti ·on motor. 

mot~· slip in percent of synchronous spee4 • 

ang·le in ra.·dians·. 

ohms r es1atano·e of motor rotor per pha e • 

ohms leakage reactance Of' motor rotor ·per phas e e.t 

etandatt 11. 



R11 
: ohms r esi stance ·of phase adva.noer per phas e. 

"'J'U ""'""'""" t • ..,;t h n. : o~ reaa: anoe o . nase au'\tancer per a -e. 

R - :R ' .f. 11" 

Y : 8 -- jb = stator exai ting a · m ttanoe per phase, 

z0 : r 0 ·J·x0 = stator s lf-in uoti ~re i mpedance . e:r nhase . 

~1 = "1, + Jx, : rotor eelf- induoti ve 1m. ·edance per phase 

:reduc e.. t o stator. 

r -' ·- a/· R1 x ... a.l aX' 
) I -

zr : r ,r +Jx : : sel:r•in uative impedance added to at.ator 

t .o replace both the r otor and ao nected phase 

a :'l vancar. 

x• - x +-1 - . , 

:t
0 

:: ampe: e!"* qt ator o ~ _ ;;llt er p ae . 

I , : a.rn:p, s equ v 1 nt rot or ou:rr.ent n et a.tor circu·:t. 

This 

as t · e ac tt .~ rot or c ·:rr ent anrJ f or t e pur -

poses o.f this p p- t t i. s conven·· ent. etually 

~I :L the rot or our:.t en • • 
1a.a •= amptl:t<~~ in9tantaneoua ou.rr nt in baBe A. pos itive 

w en. fl·o v-i 1g fr om s, to a '. 

Ima.a. ' = max. valu.e of current, in pha.o.:.?e • 

ea.a ' = in t t aneou potent al :l "ferenoe in vo lts be­

t t -een t er minals a and a ' of has e · , p o si ti vG 

~hen a :t. s pool ti ve, 

bmA • lines per s q. in. in-st-antaneous maximum va lue 

of flux dens-~ ty produ-oed by 1aa.'. 
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BmA = lines per sq. in. 'Jnaximum value of f lux 

density pro uoed by Imaa' • 
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