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VOLTAGE RATIOS OF AN INI ' I311TED IiOTtLEY COSVERTER. 627 

L. Note 011 the  Trolfnp Ratios  of  ai^ ItT,zcei& /L'otn?q,y Conveidw. 
By W. C. CLINTON, B.Sc., 2-l,~U.hzst.E.E, ; Betnonsfrcitot* 
in the Petider Electiicul Luborutoiy, Uniwvsity College, 
London *. 

IF n sopnrately cscitccl rotary coiivcrter be driven a t  x 
coiist:iiit s i m d  with t,hc ring.; and brnshes 011 opeii circnit, 
tIic ratios of t l ~ c  1ll:niiiiiiiii aIt(wi:itiil,g I3,Jf.F. betwooil tlic 
rings to the E.1I.F. over tlic brushes is givan by n well- 
1;non~n e spw Goi i  on the assiiiiiption of :L siiiiisoid distribu- 
t ion of t'he air-gal) iii:tgiictic A 11s over tile snrf'ace of the 
nrinnture. 

Puttiiig E, and E, for tlic :tlterii:itiiig niid coiitiiinous 
E.il4.F.'~ resl)cctivcly, niid 11 for the nniiilscr of rings, then 

E, - - *  77- K - $lii- 11 

wliore * is the ~ilg17l:Ir micltli in clogrees of plixse betweeii 

the contacts for two successive rings. 
If, h o w e ~ ~ r ,  t h e  convertcr Lc clrivoii by curmiit supplied 

to  either side, the otlicr side beiiig on opeii circuit, then :L 
correction on the :tbovc vnlne bccoiiies iiecesanry omiiig to 
oliiiiic drop i n  the nriiintnre coiidnctors. 

Let direct cui-rciit be supplied to the coiniiiutn.tor, the rings 
being 011 olmi circnit. Let the resistaiice of x single p i th  

11. 

through the armaiure fro111 brush to brush be R, nncl let the 
current flowing in that path be (2. Theu the ohmic drop 
from brush to brush is CR. 

* Read Narch 24,1906, 
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Let AB bu points of coiiiicsion of a p i r  of rings to tlie 
winding. 

Thc P.D. bet\\.ecii the rings dnc to drop is zero at AB, 
increascs uiiiforiiily till A is riiidcr tlic l)r11,511 :it Y ,  m t l  tlieii 
rcmaiiis constant niitil I3 coiiie~ uncler tlic 1,rnsL Y'. It 
decreases to zero ngriin with A 180 lhase  degrees from its 
first position, 

Let - = aiigular clistaiice iii 1)hase degrees froin A to U ,  

:ind let 8 = phase displncemcnt of the centrc T of tho section 
AB froiii tlie line 01'. 

As 6 changes from 0 to ?' the ]'.U. between A and B due 

to oliiiiic droll inurcnscs fro111 o to !'"' a s  AB is tlie - th 

p r t  of' :t sin& path bctwocn tlio brushes. 
Tlic valne of this P.D. for nu iutcriiietliate valne of e iiiay 

bc written as 

2n 
11 

2 I2 

12 7l 

8C11 aiid equal to- 
/ I  * 

7T 

11 
From 7 T -  - to  7r 

in  the b i ~ i i i c  iiinniier 

Tl1c othcr 11nlf of 
the rings reversed. 

Let V = ~ol tngc  

tlie ohmic drop climiiiislies to  zero again, 
:is it, rose in tlic se!:tioii 0 to - 

tlic cycle i3 similar with the polaritp of 

011 briislies, then tlic total instantaneons 

7r 

11 

yoltage 011 the rings is giyen by :- 

T 2c12e 
(V-CR) siii- sin 8 +  - 7i- 

12 

T 

12 
wlieii 0 is between 0 and - . . 

7r 77. 
), 12 -allclT- - n , ( 9 )  

7r 

I ,  11 
,, T - -aiid . (3) T 2CN(T-6)  

(V - C: It) sin - sin 8 t --- - ,, n 

The R.M.S. value of the J-oltngc 011 tlio rings wii be 



+- 4C"P ( 7 2 ) .  ( 5 )  
122 

The s i m  of the squarcs for the 1)oriocl 0 to 7r is equal to 

The value of this is 
twice expression (4) + expression (5j. 

SC2RR2rr2 +4C2R2(n-2 jr. 
n3 + 

Uivitling througli hy IT, ttdiiiig the square root, nucl divid- 
j11g this ngniii l)y T T  we get as the rnluc of thc rntio of the 
alternnting P.D. to the direct curreiit P.D. 

(V-CR)g siiizT 8CR(V-C:R) sin? 
(sill: +cos- --cos- n n n  'IT rr " >  n 

n%- 4- 

V Let CR= - 
m' Then the expression for the rntio becomes :- 

__.-_ ~ - ~ . _ _ _  

The corrected ratios of conversion are compared with tbe 
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uiicorrectcd values for differcnt  value^ of 111 in  tlic following 
tn11lc :- 

VOLTAGE RATIOS Or AN INVERTED ROTARY COBVERTER. 

No. of Phases, 

-I_-- 

Siiigle pliase ,. 

'1 liree pliasc , . 
Four phase .. 
Six phnse ..... 
'l'welre ~ihase.. 
. ~. ... .... ~ ~ 

TI is of interest to couitruct n tnLle showing the cliffcreiiccs 
bet\\ eon tho above ratios ancl the corresponding uncorrected 
ratio, as a percentage of the  latter :- 

-- - I - __._- - - - - _- ~ 

Pelwntnge c1iffeiwicc from uucorrected yatio. 
~ 

No. of Plmses. - - __ - . .-. __ ___ ________ 
I I 

1/1=10. I--- -- -- 

Twelve phase ... 14.75 

r 7  this table brings out  the  fact tlnt the perceiitngc correctioii 
due to voltage dro]) 011 the  nnloaclecl i i d i i i i e  is prwticnIly 
jiideliendeiit of the nrunher of p l ims ,  if' the value of m is of 
the order usually found iu good design. 


