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I knew  so m ething w asn’t qu ite right w ith m y ’86 GV1 2 0 0  Suzuki the last tim e I w ent to  ride. 
As I go t a few  m iles aw ay fro m  the ho u se, the bike started m isfiring and generally running 
po o rly -- and then it sto pped! The battery had go ne flat, w hic h m eant that the elec tro nic 
ignitio n c o u ld no  lo nger fire the spark plugs pro perly. M o dern high-energy ignitio n system s 
draw  a c o nsiderable c urrent fro m  the 1 2  vo lt bus -- several am peres in the case o f the 
GV1 2 0 0 . If the battery isn’t charging, these ignitio n system s w ill drain it in sho rt o rder! 
 
There are o nly tw o  c o m po nents in the charging system  o f m o st m o to rc yc les, an alternato r 
(lo c ated underneath an engine c o ver) and an integrated rec tifier / regu lato r unit (usually 
lo c ated next to  the battery). 
 
The alternato r pro vides 3-phase AC to  the rec tifier and regu lato r unit, w hic h c o nverts the 
AC to  DC and regu lates the charge being applied to  the battery. A c c o rding to  the Suzuki 
GV1 2 0 0  servic e m anual, each phase o f the alternato r sho u ld pro vide a m inim u m  o f 54 VAC 
o pen c irc u it at 5,0 0 0  rpm . M y unit read 2 VAC per phase -- m eaning that the alternato r 
stato r w asn’t pro du c ing the rated o u tput at all! 
 
I lo o ked up the c o m po nent to  find o u t its availability and c o st. It happened to  be a 
disc o ntinued, no -lo nger-available item . The lo c al dealer had o ne o n hand, fo r a c o st o f 
$ 2 0 7.0 0  (plus tax). Fo r that kind o f m o ney, it w o u ldn’t hurt to  repair the o ld o ne! Here are 
the steps in the pro c ess. 
 

Removing the Defective Stator 
 
B efo re do ing any w o rk, disc o nnec t the negative battery term inal! 
 
The w ire fro m  the stato r leading up to  the under-seat rec tifier/regu lato r is first rem o ved 
fro m  the bo dyw o rk. (This is im po rtant to  do  first, since yo u  w o n’t w ant to  do  it w hile ho lding 
the engine c o ver in o ne hand!) M ake carefu l no te o f ho w  the w ire is ro u ted -- yo u ’ll w ant to  
put it back exac tly the w ay yo u  fo und it. 
 
The stato r is lo c ated under the left-hand engine c o ver o n the GV1 2 0 0 . Since this is an 
internally-lubric ated area w ith c irc u lating engine o il, the o il sho u ld first be drained fro m  the 
unit. Figure 1  sho w s the stato r w ithin the c o ver. 
 



 
Figure 1 : Stato r M o u nted in Engine Co ver. 

No te that part o f the starter pinio n assem bly adhered to  the c o ver w hen it w as rem o ved. The 
pinio n assem bly w as returned its c o rrec t lo c atio n prio r to  reassem bly. 

 
The stato r is attached to  the c o ver w ith three screw s, and the cable is fixed in place w ith an 
internal c lip (fixed w ith o ne screw ). B e carefu l to  avo id dam aging the ignitio n tim ing pickup 
c o ils w hen rem o ving the stato r fro m  the casing. Also  take no te o f h o w  the item s are 
po sitio ned; yo u ’ll w ant to  duplic ate this during reassem bly. 
 

Repairing the Stator 
 
To  repair the stato r yo u  first need to  do  so m e carefu l reverse engineering. Spec ific ally, yo u  
need to  kno w  the fo llo w ing info rm atio n: 
 

? ? The elec tric al c o nfiguratio n o f the stato r (W ye, Delta, o r o ther) 
? ? The num ber o f turns o f w ire per po le 
? ? The w iring schem e 

 
 



 
Figure 2 : The Rem o ved Stato r o n the B ench, Partially Disc o m bo bu lated 

 
 
The GV1 2 0 0  uses a W ye c o nfiguratio n to  generate the three-phase AC po w er, as sh o w n 
belo w  in Figure 3. 
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Figure 3: GV1 2 0 0  Stato r Elec tric al Circ u it 
 



 
To  determ ine the nu m ber o f turns per po le, sim ply unw ind the w ire fro m  o ne po le and c o unt 
the nu m ber o f turns. Do  this fo r several po les to  m ake sure that the c o u nt is c o rrec t. 
 
The w iring schem e is determ ined by unw inding the stato r po le by po le. M ake a draw ing as 
yo u  do  this so  that yo u c an repro du c e the w iring later. Figure 4 sho w s the w iring 
c o nfiguratio n o f the GV1 2 0 0  stato r. 
 

42 
Turns  

+ - 

+ 

- 

 
Figure 4: W iring Co nfiguratio n o f the GV1 2 0 0  Stato r 

 
 
Rew inding the Stato r 
 
Use go o d quality w ire o f identic al size to  that o riginally used to  rew ire the stato r. The 
GV1 2 0 0  ro to r used 1 8 AW G w ire, so  B elden 80 75 “Therm aleze” w ire w as used to  do  the 
rew inding. There sho u ld be no  splic es in the w o rk, so  o btain an adequate quantity o f w ire. 
(Abo u t 1  1 /2  po u nds w as requ ired fo r the GV1 2 0 0  ro to r.) 
 
Resist the urge to  dum p the em pty stato r c o re into  a parts c leaner. Yo u  m ay end up kno c king 
o ff the epo xy finish that insu lates each po le surfac e! 
 
Carefu lly inspect each po le to  m ake sure that the insu lating finish (epo xy paint) isn’t m issing 
o n the c o rners. This finish prevents the po le c o rner fro m  c u tting into  the w ire, creating an 
elec tric al sho rt c irc u it to  gro u nd. Any m issing epo xy sho u ld be replaced (tho ro u ghly c lean 
the surfac e befo re applying epo xy.) 
 
It is im po rtant to  w ire all the stato r turns in the sam e o rientatio n so  that all the w indings in 
each phase w ill be series-aiding. Each po le has a “ + ” and “-“ side. Arbitrarily, the “ + ” side can 
be c o nsidered to  be the inside bo tto m  start o f a co u nter-c lo c kw ise po le w inding. L ike 
flashlight batteries, the w indings need to  be c o nnec ted w ith the negative side o f o ne po le 
c o nnec ted to  the po sitive side o f the next po le so  that the to tal vo ltage w ill be the su m  o f all 
po les in the w inding fo r that phase. 
 



M ake an o hm m eter check betw een the stato r bo dy (gro u nd) and the phase w iring after yo u  
w ind the first 1 0  turns o f each po le. This is w here yo u ’re m o st likely to  see a sho rt develo p. 
Do  this fo r every po le. Yo u  do n’t w ant to  disc o v er a sho rt after w inding six po les and then 
w o nder w hic h o ne has the sho rt! 
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Figure 5: Inter-Phase W iring 

 
 
Figure 5 sho w s ho w  the phases are w ired to gether. No te that the “ending” w ire o f each phase 
bec o m es the “ leading” w ire o f the next phase. No  need to c u t the w ire here; it w ill help yo u  to  
keep track o f w here things are suppo sed to  go  to  leave the w ire ends unc u t. Figure 6 sho w s 
the GV1 2 0 0  stato r w ith tw o  o f the three phases rew o u nd. 
 



 
Figure 6: Alm o st Do ne! 

 
 
All three phases m ust have the sam e nu m ber o f turns. This balances the alternato r 
elec tric ally. An im balanced alternato r pro du c es less usefu l o u tput and self-heats due to  the 
extra c irc u lating c urrent caused by the im balance, w hic h leads to  early failu re. 
 
If yo u  feel it is necessary, label w iring w hile yo u ’re w o rking, but rem o ve the labels w hen the 
jo b is do ne. Do  no t leave paper tape o r any o ther m aterial o n the w o rk that c o u ld eventually 
w o rk its w ay lo o se. Rem em ber that this c o m po nent is o il-bathed. B its o f debris in the engine 
o il c o u ld spell disaster! 
 
Finishing the Jo b 
 
After w inding all three phases, c o nnec t the bo tto m  o f the “C” phase to  the to p o f the “A” 
phase; this is term inal 3 in Figure 3. 
 
So lder all c o nnec tio ns, reusing the o riginal high-tem perature insu lating sleeves if po ssible. 
Do n’t use any insu lating m aterial that is either into lerant o f high tem peratures (su ch as 
plastic s), o r so luble in o il (the m aterial w ill disso lve in o peratio n, and m ay cause engine 
dam age by redu c ing the capac ity o f the o il to  lubric ate.) To  get a go o d so lder jo int o n the o ld 
w iring harness, yo u ’ll need to  c arefu lly po lish the w ire ends using fine steel w o o l. They’ll be 
qu ite dirty fro m  expo sure to h eat and engine o il! 
 
Finally, use high-tem perature po tting c o m po u nd to  sec ure the w iring to  the stato r c o re. (If 
yo u  w o u nd the c o ils neatly and used m inim u m  length w iring betw een po les, this isn’t 



abso lu tely necessary; it w ill prevent the c opper w ire fro m  m o ving due to  vibratio n fro m  the 
m o to r.) 
 
Checking Yo u r W o rk 
 
The final w o rk can be checked in the fo llo w ing m anner; use as m any tests as available: 
 

? ? Using an oh m m eter, m easure betw een any phase w inding term inal (1 , 2 , o r 3) and 
the stato r bo dy (“gro und.”) There sho u ld be no  c o ntinu ity. 
 

? ? Using an oh m m eter, m ake sure that there is c o ntinuity betw een all three w inding 
term inals (1 , 2 , and 3). They sho u ld all m easure w ith a lo w  resistance, less than 1  
Ohm . 
 

? ? Using an L CR bridge, m easure the self-indu c tance o f each w inding. The GV1 2 0 0  unit 
m easures 1  m H / phase at a frequency o f 1  kHz (and very sim ilar at 1 2 0  Hz.) This 
reading is im po rtant; it verifies the physic al balance o f the stato r w indings. The 
indu c tance o f all three phases sho u ld be w ithin 1 %  o f eac h o ther. 
 

? ? Use a “ m egger” (high-vo ltage o h m m eter) to  verify that there is no  insu latio n 
breakdo w n. The insu latio n sho u ld be intac t to  at least 1 0 0 0  V. 
 

? ? M ake sure that the w iring c o m po nents fit pro perly into  the physic al space. No  w ire 
sho u ld rise higher than any po le cap, o r it m ay to u c h the ro to r -- bad new s! 

 
 

Replacing the Repaired Component 
 
After m aking sure that the part is “go o d,” reinstall it. Refill the engine w ith o il, but do n’t 
c o nnec t the stato r to  the regu lato r/rec tifier assem bly just yet. It is po ssible that the 
regu lato r/rec tifier has a sho rted dio de at its input, w hic h w ill destro y the new ly repaired 
stato r. 
 
Using the dio de check functio n o n a m u ltim eter, m ake sure that no  input sh o rts exist at the 
rec tifier/regu lato r. If this part m easures OK, perfo rm  the o pen-c irc u it o u tput m easurem ent 
to  m ake sure yo u r “new ” stato r w o rks c o rrec tly. The vo ltage o f any phase sho u ld be w ithin 
1 %  o f the vo ltage o n any o ther phase. The am plitude sho u ld m eet the m inim u m  spec ific atio n 
given by the m anu fac turer. 
 
If the m easurem ents are c o rrec t, yo u ’re in business! Rec o nnec t the alternato r stato r to  the 
regu lato r and verify that the battery is being charged. Of c o u rse, inspect underneath to  m ake 
sure that there are no  o il leaks. 
 


