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©  System  and  method  for  reconditioning  rotor  ends  in  electrical  generators. 

©  A  system  for  supporting  a  retaining  ring  on  an 
end  of  body  portion  of  a  rotor  in  an  elec- 
trodynamic  system  includes  an  end  wedge 
which  is  adapted  to  be  in  contact  with  a  retain- 
ing  ring,  a  damper  bar  having  a  first  surface 
which  abuts  the  end  wedge  member  and  a 
second,  oppositely  facing  surface  ;  and  a  filler 
block  positioned  between  the  second  surface  of 
the  damper  bar  and  a  field  winding  portion  of  a 
rotor.  The  filler  block  has  a  tapered  surface 
which  defines  a  stress-reducing  gap  between 
the  field  winding  portion  and  the  retaining  ring, 
so  as  to  minimize  stress  in  the  slot  cell  and  field 
windings  during  high-speed  rotation  of  the 
rotor. 
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BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

This  invention  relates  to  a  system  and  a  method 
for  efficiently  reconditioning  a  rotor  end  in  an  electri- 
cal  generator.  More  specifically,  the  invention  relates 
to  a  system  and  a  method  for  reconditioning  a  body 
end  portion  of  such  a  rotor  that  does  not  require  re- 
winding  of  the  rotor. 

DESCRIPTION  OF  THE  PRIOR  ART 

After  prolonged  periods  of  use,  some  generator 
designs  may  require  reconditioning  for  continued  ef- 
ficient  performance.  Among  the  different  compo- 
nents  that  may  require  reconditioning  is  the  end  of  the 
rotor  body  portion  of  the  generator  rotor,  which  is  sub- 
ject  to  stress-induced  cracking  at  the  top  of  the  rotor 
winding  teeth. 

Typically,  a  long  retaining  ring  attachment  modi- 
fication  is  used  to  recondition  severely  cracked  rotor 
winding  tooth  tops.  Such  a  modification,  however, 
changes  the  support  of  the  copper  windings,  which  in 
turn  affects  the  rotor  slot  cell.  Many  rotors  are  equip- 
ped  with  glass-epoxy-mica  slot  cells,  which  tend  to  be 
susceptible  to  cracking  at  high  stresses.  To  protect 
against  damage  from  the  additional  stresses  which 
may  be  created  by  the  long  retaining  ring  modifica- 
tion,  the  rotor  has  typically  been  rewound  as  part  of 
the  reconditioning  process  with  more  flexible  Nomex 
slot  cells.  Unfortunately,  the  process  of  rewinding  the 
rotor  is  expensive  and  time  consuming. 

It  is  clear  that  there  has  existed  a  long  and  unfil- 
led  need  in  the  prior  art  for  a  system  and  method  for 
reconditioning  end  of  the  body  portions  of  rotor  as- 
semblies  which  is  less  expensive  and  time  consuming 
than  systems  and  methods  heretofore  used. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  an  object  of  the  invention  to  pro- 
vide  an  improved  system  for  reconditioning  end  of  the 
body  portions  of  generator  rotor  assemblies  which  is 
less  expensive  and  time  consuming  to  construct  than 
systems  heretofore  used. 

It  is  further  an  object  of  the  invention  to  provide 
an  improved  method  for  reconditioning  end  of  the 
body  portions  of  generator  rotor  assemblies  which  is 
less  expensive  and  time  consuming  to  perform  than 
methods  heretofore  known. 

In  order  to  achieve  the  above  and  other  objects 
of  the  invention,  a  system  for  supporting  a  retaining 
ring  on  an  end  of  the  body  portion  of  a  rotor  in  an  elec- 
trodynamic  system  includes  an  end  wedge  member 
which  is  adapted  to  contact  a  retaining  ring;  a  damper 
bar  having  a  first  surface  which  abuts  the  end  wedge 
member  and  a  second,  oppositely  facing  surface;  and 

a  filler  block  position  between  the  second  surface  of 
the  damper  bar  and  an  end  winding  portion  of  a  rotor, 
the  filler  block  having  a  tapered  surface  which  de- 
fines  a  stress  relieving  gap  between  the  field  winding 

5  portion  and  the  retaining  ring,  whereby  stress  within 
the  slot  cell  is  minimized  during  high  speed  rotation  of 
the  rotor. 

According  to  a  second  aspect  of  the  invention,  a 
rotor  end  assembly  for  an  electrodynamic  system  in- 

10  eludes  a  rotor  having  a  body  and  teeth  defining  slots; 
a  retaining  ring;  an  end  wedge  member  in  one  of  said 
slots  which  is  in  contact  with  the  retaining  ring;  a 
damper  bar  having  a  first  surface  which  abuts  the  end 
wedge  member  and  a  second,  oppositely  facing  sur- 

15  face;  and  a  filler  block  positioned  between  the  second 
surface  of  the  damper  bar  and  a  field  winding  portion 
of  the  rotor,  the  filler  block  having  a  tapered  surface 
which  defines  a  stress  relieving  gap  between  the  field 
winding  portion  and  the  retaining  ring,  whereby  stress 

20  within  the  slots,  and  particularly  the  slot  cell,  is  mini- 
mized  during  high  speed  rotation  of  the  rotor. 

According  to  a  third  aspect  of  the  invention,  a 
method  for  making  a  retaining  ring  attachment  to  the 
end  of  a  body  portion  of  a  rotor  in  an  electrodynamic 

25  system  includes  the  steps  of  positioning  a  filler  block 
adjacent  to  a  field  winding  of  a  rotor,  the  filler  block 
having  a  tapered  surface;  fitting  an  end  wedge  mem- 
ber  over  the  filler  block;  inserting  a  shim  between  the 
end  wedge  member  and  the  filler  block  to  fill  a  gap 

30  which  is  defined  between  the  members  as  a  result  of 
the  tapered  surface;  machining  an  outer  surface  of 
the  end  wedge  member  to  a  dimension  which  is 
adapted  to  fit  a  nose  fit  portion  of  a  retaining  ring;  re- 
moving  the  shim;  and  positioning  the  end  wedge 

35  member  adjacent  to  the  nose  fit  portion  of  the  retain- 
ing  ring,  whereby  the  gap  defined  between  the  end 
wedge  member  and  the  filler  block  will  relieve  stress 
between  the  field  winding  portion  and  the  retaining 
ring  during  operation  of  the  electrodynamic  system. 

40  These  and  various  other  advantages  and  fea- 
tures  of  novelty  which  characterize  the  invention  are 
pointed  out  with  particularity  in  the  claims  annexed 
hereto  and  forming  a  part  hereof.  However,  for  a  bet- 
ter  understanding  of  the  invention,  its  advantages, 

45  and  the  objects  obtained  by  its  use,  reference  should 
be  made  to  the  drawings  which  form  a  further  part 
hereof,  and  to  the  accompanying  descriptive  matter, 
in  which  there  is  illustrated  and  described  a  preferred 
embodiment  of  the  invention. 

50 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is  a  fragmentary  cross-sectional  rep- 
resentation  of  the  body  end  portion  of  a  generator 

55  rotor  assembly  depicting  a  previously  used  sys- 
tem  for  reconditioning  the  body  end  portion  of  an 
electrical  generator  rotor; 
FIGURE  2  is  a  fragmentary  cross-sectional  de- 
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piction  of  a  rotor  assembly  which  depicts  a  first 
step  of  a  method  according  to  the  invention; 
FIGURE  3  is  a  view  similar  to  FIGURE  2,  depict- 
ing  a  second  step  in  the  preferred  method  of  the 
invention;  and 
FIGURE  4  is  a  view  similar  to  FIGURES  2  and  3 
depicting  a  third  step  of  the  preferred  method  ac- 
cording  to  the  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT(S) 

Referring  now  to  the  drawings,  wherein  like  ref- 
erence  numerals  designate  corresponding  structure 
throughout  the  views,  and  referring  in  particular  to 
FIGURE  1,  an  electrodynamic  system  10  such  as  an 
electrical  generator  includes  a  stator  12  and  a  rotor 
assembly  which  is  mounted  to  rotate  within  the  stator 
1  2,  the  rotor  assembly  having  an  end  of  body  winding 
portion  14.  End  of  body  winding  portion  14  includes 
a  number  of  axial  slots  defined  in  rotor  body  16,  which 
contain  a  slot  cell  62,  a  number  of  copper  rotor  wind- 
ings  24,  a  number  of  filler  blocks  26  and  a  conductive 
damper  bar  28,  as  may  be  seen  in  FIGURE  1.  Filler 
blocks  26  are  constructed  so  that  a  first  surface 
thereof  bears  against  the  upper  surface  of  copper 
windings  24,  and  an  opposite  second  surface  thereof 
bears  against  the  under  side  of  conductive  damper 
28. 

End  of  body  winding  portion  14  further  includes 
an  end  filler  block  32  having  a  lower  surface  which 
bears  against  the  upper  most  surface  of  copper  wind- 
ings  24,  and  an  upper  surface  which  is  adjacent  a  re- 
taining  ring  18. 

Retaining  ring  18  is  longer  than  the  retaining  ring 
that  was  provided  as  original  equipment  on  the  gen- 
erator,  to  reposition  the  key  34  inboard  after  removal 
of  the  tooth  tops  under  the  original  retaining  ring  fit. 
Retaining  ring  18  includes  a  nose  portion  20  that  is 
heated  and  then  shrunk  onto  the  outer  surface  of  end 
wedge  30  and  rotor  body  16,  and  is  keyed  to  end 
wedge  30  by  means  of  key  34,  which  fits  within  a 
notch  36  defined  in  the  nose  portion  20  and  in  a  cor- 
responding  notch  38  which  is  defined  in  end  wedge 
30.  Retaining  ring  18  is  also  keyed  to  rotor  body  16. 

The  upper  surface  of  end  filler  block  32  as  it  is  de- 
picted  in  FIGURE  1  is  machined,  by  a  process  using 
a  shim,  to  conform  to  the  outer  dimensions  of  the  rotor 
body  16  before  the  shim  is  removed. 

During  operation  of  the  electrodynamic  system 
1  0,  high  speed  rotation  of  the  rotor  creates  centripetal 
acceleration  which  forces  windings  24  outwardly.  The 
deflection  of  the  slot  contents  leads  to  stresses  in  slot 
cell  62  which  previously  necessitated  a  rewinding  of 
the  rotor  with  more  flexible  Nomex  material. 

Referring  to  FIGURES  2-4,  a  method  for  con- 
structing  a  rotor  assembly  40  which  reduces  stress  in 
the  slot  cell  and  which  obviates  the  need  for  rewinding 

the  rotor  assembly  during  installation  of  retaining  ring 
1  8  is  depicted.  Referring  first  to  FIGURE  2,  a  tapered 
filler  block  44  is  positioned  immediately  above  the  top 
copperstrap42of  the  original  rotor  windings.  Tapered 

5  filler  block  44  is  not  the  end  filler  block  58,  but  is  the 
interior  filler  block  which  is  positioned  immediately 
adjacent  to  the  end  filler  block  58.  Filler  block  44  is  ta- 
pered  so  as  to  be  smaller  in  the  vertical  direction  at 
the  end  of  filler  block  44  which  is  immediately  adja- 

10  cent  to  the  end  filler  block  58. 
To  install  a  retaining  ring  18  according  to  the  pre- 

ferred  method  of  the  invention,  a  tapered  shim  46  is 
placed  into  the  gap  which  is  created  between  tapered 
filler  block  44  and  damper  bar  28  to  give  solid,  non- 

15  tapered  support  to  end  wedge  30.  Once  end  wedge 
30  is  adequately  supported,  an  outer  surface  50 
thereof  is  machined  so  as  to  fit  snugly  with  the  inter- 
nal  surface  of  the  nose  portion  20  of  retaining  ring  18. 
After  nose  fit  surface  50  has  been  so  machined,  shim 

20  46  is  removed,  and  a  shim  56  is  positioned  between 
the  top  copper  strap  42  of  the  rotor  windings  and  end 
filler  block  58,  which  is  inserted  into  the  assembly  40 
to  the  left  of  end  wedge  and  tapered  filler  block  44, 
as  viewed  in  FIGURE  3. 

25  Shim  56  is  tapered  so  that  it  is  vertically  smaller 
at  the  end  thereof  which  is  adjacent  to  tapered  block 
44.  Once  shim  56  and  end  filler  block  58  have  been 
so  positioned,  end  filler  block  58  is  machined  so  as 
conform  to  the  counterturn  portion  22  of  retaining  ring 

30  18.  Shim  56  is  then  removed. 
Referring  now  to  FIGURE  4,  retaining  ring  18  is 

then  installed  by  shrink-fitting  and  is  keyed  at  nose 
portion  20  to  end  wedge  30  and  to  rotor  body  16. 

It  will  be  noted  that  a  tapered  gap  52  is  thus  pro- 
35  vided  between  filler  block  44  and  damper  bar  28,  and 

that  a  similar  gap  60  is  provided  between  the  end  fill- 
er  block  58  and  the  counterturn  portion  22  of  retaining 
ring  1  8.  Gaps  52,  60  act  to  relieve  stress  on  the  rotor 
slot  cell  62  and  windings  24  in  rotor  assembly  40  dur- 

40  ing  operation  of  the  generator.  Gaps  52,  60,  in  effect, 
smooth  out  the  deflection  of  the  slot  cell  over  a  longer 
bending  length  than  was  heretofore  possible,  thus  re- 
ducing  the  possibility  of  bend-induced  damage  to  the 
slot  cell. 

45  As  a  result  of  the  stress  reducing  properties  of  the 
rotor  assembly  40  which  has  been  constructed  ac- 
cording  the  invention,  reconditioning  of  the  end-of-ro- 
tor-body  portion  of  the  rotor  assembly  can  be  per- 
formed  according  to  the  invention  without  rewinding 

50  the  rotor  assembly. 
It  is  to  be  understood,  however,  that  even  though 

numerous  characteristics  and  advantages  of  the 
present  invention  have  been  setforth  in  the  foregoing 
description,  together  with  details  of  the  structure  and 

55  function  of  the  invention,  the  disclosure  is  illustrative 
only,  and  changes  may  be  made  in  detail,  especially 
in  matters  of  shape,  size  and  arrangement  of  parts 
within  the  principles  of  the  invention  to  the  full  extent 
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indicated  by  the  broad  general  meaning  of  the  terms 
in  which  the  appended  claims  are  expressed. 

Claims 

1  .  Asystem  for  supporting  a  retaining  ring  (1  8)  on  an 
field  winding  portion  of  a  rotor  (40)  in  an  electro- 
dynamic  system,  comprising  an  end  wedge  mem- 
ber  (30)  which  is  adapted  to  contact  a  retaining 
ring  (1  8);  a  damper  bar  (28)  having  a  first  surface 
which  abuts  said  end  wedge  member  (30)  and  a 
second,  oppositely  facing  surface;  and  a  filler 
block  (44)  positioned  between  said  second  sur- 
face  of  said  damper  bar  (28)  and  a  field  winding 
portion  of  a  rotor  (40),  characterized  by  said  filler 
block  (44)  having  a  tapered  surface  which  de- 
fines  a  stress-relieving  gap  (52)  between  the 
field  winding  portion  and  the  retaining  ring  (18), 
whereby  stress  in  said  system  is  minimized  dur- 
ing  high-speed  rotation  of  the  rotor  (40). 

2.  A  system  according  to  claim  1  ,  further  character- 
ized  in  that  said  tapered  surface  is  positioned  ad- 
jacent  to  said  second  surface  of  said  damper  bar 
(28),  said  stress-relieving  gap  (52)  thereby  being 
defined  between  said  damper  bar  (28)  and  said 
filler  block  (44). 

3.  A  system  according  to  claim  1  ,  wherein  said  end 
wedge  member  (30)  is  constructed  and  arranged 
to  connect  to  a  nose  fit  portion  of  the  retaining 
ring  (18). 

4.  A  system  according  to  claim  3,  wherein  said  end 
wedge  member  (30)  is  constructed  and  arranged 
to  be  keyed  to  the  nose  fit  portion  of  the  retaining 
ring  (18). 

5.  Asystem  according  to  claim  1,  further  comprising 
an  end  filler  block  (58)  adjacent  to  said  filler  block 
(44),  said  end  filler  block  (58)  being  positioned 
between  a  counterturn  portion  of  the  retaining 
ring  (18)  and  the  field  winding  portion  of  the  rotor 
(40). 

6.  A  system  according  to  claim  5,  further  character- 
ized  in  that  said  end  filler  block  (58)  is  tapered  so 
as  to  define  a  second  stress-relieving  gap  (60) 
between  the  counterturn  portion  of  the  retaining 
ring  (18)  and  the  field  winding  portion  of  the  rotor 
(40). 

7.  An  rotor  (40)  end  assembly  for  an  electrodynamic 
system,  comprising  a  rotor  (40)  having  a  body 
and  teeth  defining  slots;  a  retaining  ring  (18);  an 
end  wedge  member  (30)  in  one  of  said  slots 
which  is  in  contact  with  said  retaining  ring  (18).; 

a  damper  bar  (28)  having  a  first  surface  which 
abuts  said  end  wedge  member  (30)  and  a  sec- 
ond,  oppositely  facing  surface;  and  a  filler  block 
(44)  positioned  between  said  second  surface  of 

5  said  damper  bar  (28)  and  a  field  winding  portion 
of  said  rotor  (40),  characterized  by  said  filler 
block  (44)  having  a  tapered  surface  which  de- 
fines  a  stress-relieving  gap  between  the  field 
winding  portion  and  the  retaining  ring  (18), 

10  whereby  stress  within  said  slot,  and  particularly 
the  slot  cell,  is  minimized  during  high-speed  rota- 
tion  of  the  rotor  (40). 

8.  An  assembly  according  to  claim  7,  further  char- 
15  acterized  in  that  said  tapered  surface  is  posi- 

tioned  adjacent  to  said  second  surface  of  said 
damper  bar  (28),  said  stress-relieving  gap  there- 
by  being  defined  between  said  damper  bar  (28) 
and  said  filler  block  (44). 

20 
9.  An  assembly  according  to  claim  7,  wherein  said 

end  wedge  member  (30)  is  constructed  and  ar- 
ranged  to  contact  a  nose  fit  portion  of  said  retain- 
ing  ring  (18). 

25 
10.  An  assembly  according  to  claim  9,  wherein  said 

end  wedge  member  (30)  is  constructed  and  ar- 
ranged  to  be  keyed  to  the  nose  fit  portion  of  said 
retaining  ring  (18). 

30 
11.  An  assembly  according  to  claim  7,  further  com- 

prising  an  end  filler  block  (58)  adjacent  to  said  fill- 
er  block  (44),  said  end  filler  block  (58)  being  posi- 
tioned  between  a  counterturn  portion  of  said  re- 

35  taining  ring  (18)  and  said  field  winding  portion  of 
the  rotor  (40). 

12.  An  assembly  according  to  claim  11,  further  char- 
acterized  in  that  said  end  filler  block  (58)  is  ta- 

40  pered  so  as  to  define  a  second  stress-relieving 
gap  between  said  counterturn  portion  of  said  re- 
taining  ring  (18)  and  said  field  winding  portion  of 
the  rotor  (40). 

45  13.  A  method  for  making  a  retaining  ring  (18)  attach- 
ment  to  the  end  of  a  body  portion  of  a  rotor  (40) 
in  an  electrodynamic  system,  characterized  by 
the  steps  of: 

(a)  positioning  a  filler  block  (44)  adjacent  to  an 
so  field  winding  of  a  rotor  (40),  said  filler  block 

(44)  having  a  tapered  surface; 
(b)  fitting  an  end  wedge  member  (30)  over 
said  filler  block  (44); 
(c)  inserting  a  shim  between  said  end  wedge 

55  member  (30)  and  said  filler  block  (44)  to  fill  a 
gap  which  is  defined  between  said  members 
as  a  result  of  said  tapered  surface; 
(d)  machining  an  outer  surface  of  said  end 

4 
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wedge  member  (30)  to  a  dimension  which  is 
adapted  to  fit  a  nose  fit  portion  of  a  retaining 
ring  (18); 
(e)  removing  the  shim;  and 
(f)  positioning  the  end  wedge  member  (30)  ad-  5 
jacent  to  the  nose  fit  portion  of  the  retaining 
ring  (18),  whereby  the  gap  defined  between 
the  end  wedge  member  (30)  and  the  filler 
block  (44)  will  relieve  stress  between  the  field 
winding  portion  and  the  retaining  ring  (1  8)  dur-  10 
ing  operation  of  the  electrodynamic  system. 
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