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DescrLEtion 'ern r Al_ . 
The genera tor. tested is in the Dower :1,2.nt of the 

t tan Ice, a no_ dfo we r Com D a,ny . 

nil a, t tag, sae . 

I ts regular work i s to c.y.rry- ff. - i 7 load du rin: the 

second alf of: the nicht. It is bel t driven by a 14" x 21," 

Erie City, Fimo .1e, non- condensing engine o f one hundred and fifty 

horse cower capacity at nine 1;7 five Pounds steam pressure. 7 

e7i s sDeed is one hun are a ano. s 

revolutions per : e is transmitted 7- a Dul ley 

e feet, thr,ee inches in diam eter: a: twenty one inch cull ey 

o a fa e gen era to r s h a -Pt 

c+- r.6 by. to:- Gen 1"..(13. Electric 

omoa ny, S eh eri e c ta Yo rk revol vin i: field, 

s tationary armature tyoe L1,,ad is self excited from a direct 

current shunt genera for cf, ^ri ed on the same shaf)t 

armature a di. -a gs o f ^ e al t ern a 4o r are o f: the di s tribu ted, 

"' 4.1,, 6 w 

tyce. The core s of cast teel punchings laid to- 

suitable ducts to. insure goo d ventilation through 

loartz. The coils are -o.-.121 and are the core 

and held Llace b ea Oh woo d wedges , * whi c".a are driven in to 

slots o the coils. r'ra 4 -110-, sceedy r oval of damaged am 

co Is th e tu re is s tionary, e sul a tiori can b e 

made more secure. In fa es e ma clain es to a.rm6, t'..12.^-, .-;11 tiLl 

15 qu fred: to ;Ti t" -.s tan d. fo or f ye.; ; e norLia 



?6 

oressure. e tare is woun Sri th si co ils per .ph as e 

and iz Y connected. It has a, total of forty eight coils, 

each. coil con si s tin of eif3h teen turns. The connectors are 

.To . 12, 3.6,3S . C. . co ccer wire, to ere -b ein g two in mul tip 1 e 

Each 1,)nas e o the armature guaranteed to carry ei6hty ter 

cent of the machine's rated outcut in. single .phase current. 

The oo les o f . the revo field*. are laminated and are 

fi tted. to, the steel hub by means of, do v e+. tailed. Slots, the 

boo les held in place by: t, der keys. This design makes 

each oo le readily a cc.lessi"ol e. The field coil s are wound with 

fla t coo cc -Ks strios,, .02 E" x .62 . There are one hundred, 

fifty and o ne-hal f: turns o er so ool The a trio is wound edge - 

7 each coil con si s o f a single soiral, a layer o f a 

Special p-ec,c--red. oil Dauer "c, ein.; the only insulation between 

successive. turns. This -cll.:di1g awl l ows each tur.6 to be exposed 

the air, * giving a very good 

e te 

uo sii) te 

thin; e shield o f the machine is the d.'ir-,:ct current 

rma tu re of ta,iexci tfir, So wound- as to give a S1.^e3 sura o 

abou t fi vol ts :nil lo e exci ter is a shunt gene- 

ra tor wi the same number of ogles as:e revolving field. 
Iramedi tely outside of: the commutator are: t-,-:70 slip rings to 

zhi (-311 the, revo 1ving field is connected.. The brushes o f th e 



rings are. on: the same rocker a- rm az the 'crushes of the excite; 

tine -ev^1/4" 0 fieldr, 4 shunted directly over. e exciter _ - 

brushes. through : these rings. The field o f: the exciter is 

lso shunted o ver: the exci ter brash,es, the switchboard. rh eo- 

s tat 'being in series with it. 'On the outside of; fae oearia 

three s lio ring thro ago, 7.Thi the current iron the s cries 

transformer rea ch es : exciter armature, so as to effect 

comoo un g. All th ese sl4o s are caS t 3tee 1, fitted 

carbon 'crashes with so ring:tensions. 

Th e .10 eariugs are lined wi th. an anti- frictio 2.1 metal. J.ney 

are soh eri cal, self aligningand self oiliniz The b ea rin On 

the o ul 1 ey end is much larger than is the one o the commutator 

end and. thus reduces heating to a minim= 

The mechanical design in general is such as , to make all 

carts accessible. The dis tribu tion o1 t . iron. makes- cra cti cal - 

ly all the magnetic m terial effective, cons equently the 

efficiency Der unit -weight is hi 

cutout is low. 

while: the weight per kilowatt 

991 
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t^1 rr 
c 'vom Sa ter 

Then' the load on an electric generator, direct or al ter- 

nating, is in Or eas ed., the oo ten. tial will fall unless; the field. 

exci tati on. is increased. This is due; to three things, ohmic; 

resi stan.ce, arm .cure inducti and; the reaction o f the arm - 

a tura on the field roles whit' reduces toe fie?. d fl : The re 

is al so a line drop for c:yints some distance from; the gene- 

rator, due; to line rests tan ce and. inductance : As a larger 

part of the el ectri cal a,:-.oa.sratus manufactured is desi,czned to 

work at a c on.S tan t Pot ti al , ; the imp or tan cep . of a de vi ce th at 

comp en.Sate for; this gen.era for and line drop is 3 el 

evident. 

Direct current' mac nines are comp ounded. by cassing; the 

main current; through a few sari es ; turns placed on; the field 

ol es, the ntrab er of turns b eing so ad.j us ted that; the xci ta- 

; Lion of the machine will in crease as : the load increases . The 

s am e result has obtained. on al ternating curer. t machines 

Gy y a,S3ii2g an induced c ,rt or a shunted tart of the rnain cu."- 

ren.t: through a rectifying device and using it; to increase; the 

field exc. to Lion: This produces; the desired resul t as long as 

: the current is in o ha s e th e E..111.. F. ; but when the curren. t 

1 ags as in the case of an arc lamp or an induction motor 1 oad, 

, the 6.'0 taratus refuses to oo erate satisfactoriliy. devi 

I ea ; General El e ctri c Como any in; the cons tructi on 

Jamams._ 



of their co..3.o ens at e d te rnat or ; the first one cons true tea 

that will comcound for all load conditions rhr ther the . current 

oe 1 '1 eading, o aSe th the E.11. F. rn. °ugh 

nucus, this d' e,vi ce is simtl e in cocas true ti on and gives an ,u 

m Pt -1 
c cn. W quail ad -oT no o the r a:..-raratus up to the ad- 

vent of viii- corn caziz.T ' s T. A. regulator. 

The m these r es ul is are a c com. li shed are it 

1 us trated. "ay Plat:: V. The shaft of the 
. generator v!hic2a car- 

ries the revolving field also carries the a. .cure c f the . x- 

ci ter. This has ; the s numb e r .o f cies as ; the al, t 

Besides the com'muta ,to and.; the tT lip rings; through which, tha 

direct c-arrent reach es the revolving fief d., th,, shaft carries 

three col 1 e ctiug rings. Over thes the excit r armature 

ceives current from a series ; trans former, the ena ou u t of 

can varies di re c ti J as the ..1 oaf, . 
S in oc; the exci t r an. a al 

ta raa, tt or have; the .same numbe r of o ol s s and a common shaf, 

; two act in chr on cus r el ati on. : This tieing; true, it is o - 

ibl to connect: the three slit- rings ; to soi:ats in; the )1.(=.4.- ter 

al.r.aature such; that; the -Impulses of current frofa; the e: ,. -Dries 

: trans. form r furnish : the re 4.1:41 re (1 a(5 -(11-1.'i cal 1(1 

tati . The reactions that; take o1 tho r 

tul'e under d.i ffe t conditions of 1 cad are ill u tr a, 
Lt--,- 

care r es e is ; the c ol a ri ties induced r. th e arra a - 

c779 
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Lure wide l non -inductive load . ril e induet,-;d odes 

ng of the field flux and weakening the e xoita.tion. 

a 1 egging current, i s tro duced by the c cmo ens a to r, ; the e --ei- 

tation will -be 7.reakened: to a still greater degree; f clez 

of like oalaty will be formed. more nearly °coo site,. one . 

an. p er. The e ffe ct of a leading curren t is .j us t; t . op co si 

that of a lagging current . '11 i ire es are form ed ozt Ci6 ite 

one az:0 the r E C : that the field flux is s tr,:agt-a.ened. 2 z, orm al 

rise _ in. vol tags is ; the result . I f, lacy- the field o of es are 

shi fted. fo rwal-d. a few degrees the armature 1: ole s n uced 

C 0710 ens a. tin.g current will o ccuo y the ti in.di eated in 

Figure 2 . 

en 

The resul t fi 1 be; that; field f ux i a treng ta- 
m- 

d. the case of a, 1 lagging current, ; the armatur e roles 

v.ri 11 have -r-ea&ed a or)si ti on mo re nearly opposite the fi'eld 

poles as in Fi gu r e TT( e 1 a 1 1 thus 'off tr ell th en .(1: t 

e Z-1 ter dei::re than j 7t; is in : 'the case o f a curren. 

.c 
cur a=nt will cause pole of 

polarity to be formed aocrcxima el el) C to one an ,oth 

to .,,,reaken.' the +*ield excitation. -Figure 1 :shows these rel4tions 

anOtli er mann br. Curve re ores en ts the flux due the field 

flux 72o du ced the ocroensating cu rreAt 

current is ill ohas e wi th th.e E.M. F., and if o is . t rest.'" tan . 

flux. Wh en curr;:va t la , 3 71 21 move f oriTa rd.:. to ;,:..th e 

post tion -1. 1;4, and since 1 is s tationary, is; the resul t 

7// 



*".." ta..I. 
4 ,..., Dili- C.', 4. vi u= A: thE. a la g- en t i11 increase 

the ti v e flux bxci 52, and'crease: the .4? , S 

ter "TO 6. Th e e is run Ti U t CO:11.. ell S 

tar L e e xci ter ,a o ts e ti r el y en. d en t of the a 1 tern at or. 

.either change of to d 1. or a change in the oh ase relation of 

e current and E.M.P.affects it in the: leas t. Cu rye 7 sr 

the flux due. to: th e como enS a t in 6 current hen" the cu rre:a t lca CIS 

t"1, - ta..2.1t o f 7J 1 and #7 i 

curves -3 h o ( ) t e field ti on in or 6_, s 

directly as the l o ad current is in chase ith 4 -7 , 1-` 
-L1 

ro) the field excitation is s trani,thened -by a 1 4 

current, the incr3a.s e of exci to ti en varying directly d. s 

angle f lag and ( c) : faa t : th e; field excitation.7 f3a, k zr311 d -C) 

a current, th e weak enin g of eC t varying va_ying directly 

r. r'r it e angle lead. o ens a ti evi ce 

the excitation. for L-,.11 kinds of load. 
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Sv4chroaous 

The synchronous impedance of e generator is that 

impedance, which if corin.ected series i th e outside 

circuit an.c:. n imoressed. voltage of; fze s&me value as the open 

circuit voltage at; the given speed and excitation, will Permit 

T 

IT 

current of; the 3 6M E.* value to flow 

Bey 

as does flow." 

fords , it is equal to the cc en circuited v03. tags 

of: the generp;tOr. divided 'oy, the short circuited amp ereag 

quariti t7 TO eiag ds ed at the. same s cLied and excitation. 

These quay ti ties are determined 

LU. t7 short circuited characteris 

.L the saturation curve:- 

saturation curve 0 0 'its G T3 1;1'1 vol is as ordiL t es 

and field amoeres as abscissa., the value of' the co-ordinates 

'oein: determined' La folloying manner. The machine wE:s run 

at cons ant no:ma.l speed and' the excitation was varied from 

z ero: to its normal value. 3imultp-n sous readings of open circuiit 

generator voltage and exciter vc.ltae were' taken for each 

value o f the exei tation. As fclis machine is so cons tructed 

4,faat it is ir110 ossib le to measure the field cur :rent of the 

enerator, the field current a -as calculated from., e values 

o the exciter voltage and the field resistors:. T.he field: 

resin ta,,nce was measured by t'qe usual fall of tential 

cd. Corrections for temp erture were made b: means the 

-ch o_ gmo ri cal formula:- 



Ro = 1,72 -ti( 1 + .00 4t) , 

i3 the temp e ture .of the zrin (lin s, e 

re:31.4 tande at; t° deErees Centigrade and. Ro i s; the r e tar.,ce 

4..t 0° de;zrees W.4ti rC70.4..C.1 

Data or 'el Res,is 

V ol ts 

1.8 50 

3 .82 5 

5. 7 CC 

7 . 8 CO 

3.893 

1 .9 43 

can, ohms - 

T -c r tu re 

Am Gres 

1.00 

2 . 2:3 

3. 46 

4.78 

2.32 

1.04 

C" -m- 

1 .8 50 

1. 71 

1.682 

1 .6 32 

1.678 

1.861 

1.736 

38 . e. 



'''"1 + r A. 

Volts kr. e.r es 
Field Field. 

-1 6.0 3. 4, 4- 

2 8.8 

3 10.0 

4 12.0 

14.0 

6 15.9 

7 

8 

Q 

1C 

13 

14 

15 

16 

17 

19. 

21.8 

23. 0 

24.0 

26.0 

28.0 

30 

.2;4,.. 

38.0 

5.00 

5.72 

6.87 

8.00 

9.0 (2, 

10.70 

11.15 

12.44 

14.72 

14.39 

16.00 

17. 45 

19. 4.0 

21.75 

rrt 

7- ts 
0-bs erved Term ± 

Velts 
als 

19 380 

28 

41 

bc:0 

680 

820 

960 

55.5 1110 

61.5 1230 

65 1300 

70 1400 

77 1540 

82 1640 

84 168 0 

90 1800 

94 188 0 

100.5 20_1 c 

107.0 2140 

113.0 2260 
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e 3hort ci cuit ch a ra c t en s ti c :--as uted 

amoeres load as o tes and .field ar.i_oeres c3 ,Cs cissa 

e c0- or din f -s.=. 

tea wera ta ed ev.rs . One -oh a se of e 

generator was Short c-!7-CUi J ed. tlircl-LE:,- ar, ammeter. e :a a c'h?nF. 

was normal s ed' and' the ex ci tati on was varied 

ti 
Ta c-farr t in. the g 1 e ,has e was varied from zero t en. 

.,. 

fives ran cent over load. Lam? t aneous readings of amc ores load 

a nd ex ci te r vol. ta ge 7.7 e r e t ch va ri ti on . As in, `he 

cedin t t, e fie l d current was cul 1, t ed from the 

e .2: ci ter vo . and the res-la tance of: t;r1 revol vi ng field. 

rt e S or *f- 0i r i t ed C,'"±, a ra c c 

Ong _Imo the C e,^ ens 

2 -imp e r es .Amo sr es 
Fi el d Load 

8 .80 5.02 10.0 

2 10. 7 5 6.1 4 1%.9 

7 
,.., 12 . EC 7.13'16. 0 

4.: 14-.. C 
8.22 8 04 

.4 ,4 

.4 * 4 

18.00 

9, 30 21. 4 

10. 30 2 3.8 

-Le f:_n. Pdan ce, ohrns 

rk 
,rof 

erm r car a s 

560 

700 

835 

990 

1140 

1265 

56.00 

54. 26 

52.19 

53.80 

53.27 

53. 15 

53. 78 

Th s sa - ÷-,tr , ir 0 -1-1- :,1e 
. 

A., 

scE1..e-i-T so: th4 t load and: the come vo ltate can "o 

.rietr.'"'"1". ed. Fird: vol to on ; the .,turr tio curve 



1000 

f .o f fi e d excitation.The 1 o3. d sho t 

ci-,cui tea,. chara cteri tic for,the same es,cit ti on co rr 

to .his vo 1 t, _e. The it.ar e clan. ce is equal to : the quo ti .f 

toe v ol us the amp er bs 

21,. a ch ires vzry G h Ar im.r) edar_ ce 11 rot "'f-) e damaged 

u g sho r t circuited. As this n3, °Tr ir e ha, s a .-ra hi 

im. (22.. de t ul d ly s Vaud sho 7:t circuit f o -Y. a 

t is . 
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Al -t; e ."-aL t r 

The in:portant question. in the manufacture of a COM,Ti erei al 

aJternator how much of, the mechanical power expended. at: the 

of: the ma chine will "oe realized a,t: theous bars of the switch 

oard in: the form of electrical energy. The commercial 

ef ficien.c.',y of a gener-6o-r is the ratio of: the cutout. to: the 

ilaout in s0 -11e definite unit of worl. 

The instruments were ins er ted in. the line as shown To 

6, ' Plate VII. The series coils of: th 6 intrixaeuts were 

placed the secondaries of: the switch To card current: trans form 

ers . SLICE, , two wattmeters will measure all the ooy.rer flowinP- 

in. a 1: -has e circuit, both switch "o oard current:transfin 

ers were used, au ammeter and. a wa.4.-tmeter Toeing placed in each. 

. rE,tio trans formation Of teS e current, trans formers was 

: three: to : two . The vol tmeters and ootentiul coils o the;.7 - 

111th'S were :. placed over the low:tension side of; the o o ten ti 

transformers. A o ten tial transformer as- ol aced_ 1otween the 

middle and each otsideleg, the ratio o ransformtion Toeing 

twenty t o one. Th ere f ore , ; the SI= of: the t tm ter readings 

m11:1; t io 1 led. Toy: thirty gave the entire ou tpu t cf: the machine. 

The current coils were Ot Placed directly. th. e main line 

ecaus e of a s tatic effe ct 

Errors inmeasurin±. the output ma haveToeen caused from 

the following:- 411-1: error in; the readings of: the wattmeters 

1011 I 





is MUI tir.lied UST and nay haveE.:, el- f ssuch a magni tud e 

6.3 ' to e f f e t : the effi cl en. cy. ( 2 ) Th e trans form ers, cc cur en 

and o o ten tial abs orb some energy, -..1Thichl oss .r6.3 Lot: taken into 

account in. this : t es t ( 3 ) In s trun en. ts used th trans f orm ers 

should. "o e calllirated. in connect em. this : t es t 

the the in tram. c. --;,n Vera .not :L1 d.w th the; trans forcers 

used. ( 4) 1".ra.11s formers us : -Y1 instruments should Toe 

cal ibrp..ted for a certain cyclic e, which call'or tics V: as n o. t 

made in: this tes t. This error .1r ould effect the ratio of .rans- 

fo ti En. din th at way effect. th e re a din gs o f th e cu u 

The input was da termined from in di cat or cards of the engine 

; taken simul tan e Gus ly th ; e v.,Lttmeter readings. M e friction 

loss of the engine was determined: follows: The generator 

run at normal, constant so e ed, th e fields 0eiag- un ex ci fed 

and: three indicator cards taken on. the eng .n e. The value cf 

we. frith! on loss of t^lae en era tor was furnished by the 

eueral ElectricC.)o ch loss c.);:0 atts or 1 .27 

ne avemge of the: tarc.16, indicator cards found. to -0 6 8..67 ::..2 . 

fricti on 10s L. of. the c-ine therefore, the difference 

G f. the- two v-lues Cr i3 7.4 H.P . This oss as assumed to be 

cons tan t .and u'o tra pted from: the indicated hors e r 

ob t input. to; e, . g en.° r t or at ea chl o 

Data of: the full load losseso f: the g -en era for s furnished 

its m anu fa c tura rs . Fr on s da ta the commercialand 



electrical effi ci en cies LT ere comato d. for one- fourth, cas e f 

Ohre e -f ourths, full l oad and one and one -f ourth 1 o ads . 
mss. 4A .1.112. 

comru ti o th s in the revolving fief d, t.ile Core d 

friction losses were assumed to be cons f o 

3 re, cti conS tant as s een.i L. 
coMm ercial effi cis c: - 

S' e en f r cm a co:In t a ri s J n " .4' e effi of , 

and I I, tha, for full . o 61:4 carve I _.falls much 1 curve 

T T -L. J. It is kao,Tia tha t e f 4 'tion lose of 

cons' tan. t for al 1 1 cads 

72 
CMli ..4 e does c 

en t7a e r. on 1 cs s is 

for .-.reate.,- loads than for small er ones, the efficiency 

of e generator for a large load would be. to small 'because 

the computed input is' to large. From' the curves: this is seen 

' b e the case the genera tor is &-c., out one and one-half o er- 

e en. t more of efficient a t fall 1cad. for: the m f, tur ers 

this : tea t sh o-brTs . Orin. : t 

t era 

an. irferior make of reducing motion, 

ma:- ha ve "b e en. s om e / 03 t © tian in th e in di c..; trme ch an i . 

m ay wave caus greater input to have -been recorded 

than :34 eal 17 
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:1/ 4 L 

7_ ' ....., riYr. : La 3 -.: ;;',-4: 

:,./2 Load 

2 1 r.....- - .J. s, 

3/4 Lo--. 

37 5 

LIcG Lr1ci 

.l1Lca0. 

Co. . 

77 1 

,717.r1 

74 old L 0;33 --4_93 1490 1490 1490 1490 

.. - tts To -1;2,1 15.44 170 5 186 2440 282 7 

-.': 5C 37 500 ,(..,-z..,L, 75000 9 37 50 

.7...-. ::;:,,,,' 1.-nout 2C 29 4 3920 5 Z -Z 1.r 5 77440 96 577 

22. r---... c.. . 2 f -±1 ci 6.:a Cam' 92. 39 9 5 62 96 .7 97 .0 7 

7atts Arm. i1 C S 

t s .17-1 e 6_ L s 

(,) 1.4 

Fri ti on. 

t1 -..s Total Loss 

, a ;:s oa to t 

In rut 

fo-r Mrtlereia, 1 

General El e p c Co. 

1/4 Lo .d. 1/2 Load 3/4 Load Full Load Load 

54 215 375 950 

1490 1490 1490 1 490 

2100 2100 2 1 G C 2 100 

9 50 C 9W 950 

.4594; 47 55 4916 5490 

:41.8 7 50 37 562. CC 

/1 t..4 .4. -L. U 

ia 0OLa. Ef fi ci en cy 8 0.32 86 . 78 

'J. 

9 5.0 

5677 

937 SC 

94..10 
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16 0 

Tn C. r G v 1 12, o f e c ter vo 1 ta e s shown curve 

the f ol 1 o.,., e r ev ou sly s t e e o "o e 

o -fb toe c aavo i3 re "u th iSci t r Ill ta, e for al 1 

f o c ondi ti on s o 1 co,7 osed o t 1 i t s, 

al one, *- 7r.'r cm' 4.-11 cl t e teto .1 -7 ,L " v. 

down "0-7 f o e* -8 as is usual;; tt e case in is"-) r-- C, 

oad is s 4 ;71 t 1 in du c ti ve . Tis - equires cal in e o f - 

"r s ry e d fr Qrf: : e CU nr e. tha. vo1. "C.; e 

ris Eva dua s fy, e 10 d. i-y) re:3, ;.=.1 . e 1.r creas e is 1 ess 

at tif eh heavier loads, roti. a ven 1 crease of lo d., than 

it is for equal in Crease :a t , the lo :Ter 1 cadz. 7-1 s is dele 

difference in 'ohs. change in value o f: the Cot3r_ p r 

Pnwer Fa ,for 
" K'. 0 

tts thecircuit 
rouit is of the effective 

' r " , 0, V 1 Ms t e i d 

t is 
7 a t ercent of.the 

a"ol e for o -21c . 

r 

7 ^." e r cu 4 t t, avail _ 

ris decreased by: the introducti on o f either 

in au. °tar, e car caca, tanCe in: the circuit . The '"-oduces 

a 1 eading- current and.: the former a lagging currer,it t 

o o r +.6)-9 4.'1 C cs( t t. -L 

was red a."o o ve, ir -ci:ides cent 1i ing 10 

co:foin4tion th : transform ers r (Irk a lain.e: ct.rregl.t. 

---'11111111111 
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thef orm are Id aded. eir ty., 

c. Quer fa c 1' has its m. azim um vE.,,lue an d a..) ro ach es uni ty as, a 

1 Lai t AS' e lGad. decreases the -oo..-er, °tor -becomes smaller 

G.J.J.a. small el.' , the econdari es o f e fo :men: ar e o 

circui t ed. VII en- i t is a minimum . 

, , 
4 7 11 . 

4 -L rs e , ,.-113 " Ci r "i: tl " 

as couldascertained e cud omen 

It 7as fc that 7 .6 .5 Idl el e c cal ea erg: v.7 r 

e in. ex en de r' 4 U- circuit . rri r ul tan t r fa ct or 
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I 

Since:e yitem is a c on.s: rtr t current one, Yhe G.3 tern 

e c C con4 ant current, seri es rc ;2.111 a r -as installed. This 

re, at:, -2 is sincly a choke ccii ioving in a vertical clane, 

the vireiht of; the coil hein c wan ter -balanced 'uy a 3u,b13 

weit on an era1 ocer tea over a knife eds.. nno 5, 

ata 7vrII I shov a sk etch of ref.za la. to r R.:0j epting d oT:u - 

'lard La to the coil is a co re of iron. , 
....LI core is made of 

1 aain.a t sh e nil 217,4 ta"ol e ducts ; to enable good yen ti - 

13 ti on. . r_T"z.e choke coil i divided to three smaller coils with 

an air a C e en ea eh On each side of: the coil is a sim- 

:Li a r core of iron,. th3, t nearly cont1tes the flux path. As 

. -o vL 'd the r aro vr. a the lower . of. the 

coil. is decreased and the current in. coil and line cons e- 

quer.. tly iiaôreases 'aecause of: the decreased .m a gn ti c rzluctane 

of. 4.1 6 .:-.L11.X: oath. 

th 

s : the coil moves dc the reluctance of 

r4. ILA is in creas e d and :the carreut decresed. c.. 

o 11:11 t of current flcwing is directly o rot: ortiori al to: the 

maiëtj c reluctance of: the flux -oath. The -balance is : there- 

fore s et for a certain line current and as this line current 

varies on either side of the noma1, thc reluctance is so 

chanced as to 1..)ri_ai-- the curr6 -011 dk to; the normal vLlue. 

The tc o e 3 tem con sis ted of placing anamm e 

e ter and wattmeter on each side cf. the "s teE tran- - 

01me' as sh own in F4 c:a r s 7, P13, te VI : 3 e caus e of un.avoida'ole 



ci r cum t an c eco.w er et -or o f° e La, c. ci44. c oul d not 

.. tai e Til. e : es t on, 7 the s_ecoudzi ci r cui t °Ts fri c; :e6u- 

1 a ti Oil 

rcga1ai :ai 

t11 x, +"11 e co la t.1). a 

f3. t ower and curre4. t c casuLa fol.' a 

7%, Tj. 
t, seen fro r, th e acc I) a a yin ;: curve` 

cu r t re:u la 4- 0,- ves e I cur rt 
th ec, curr t anal az. . 9 am r er ou gil t e 

:es t. y.Jis Ms ea fna t e la urn, th e er 

c an ziurfii: ti e,-- s e.;,1 t th 
Li 

c f t th Jc:..-_2 

o -h.3 Ufa e d. a out :1 I. 7% an d. a ter C17...1-3 f s tea "rr 

ertewer c on u of". .L.La. 2.32 eaz: td.o. h un ea' tts The . 
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