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@)  AC  traction  motor  with  drive  end  bearing  assembly  for  locomotive. 

(57)  A  pinion  end  bearing  assembly  for  supporting 
and  sealing  about  a  shaft  which  extends 
through  the  frame  of  a  traction  motor,  such  as 
an  AC  traction  motor.  The  assembly  having  a 
rearward  end  plate  assembly  attached  to  the 
frame,  a  housing  attached  to  the  frame,  the 
shaft  extending  through  the  housing  and  a 
rotatable  element  attached  to  and  circumscrib- 
ing  the  shaft  between  the  housing  and  shaft. 
The  rotatable  element  and  the  housing  adapted 
to  form  a  series  of  three  labyrinth  seals  to 
restrain  the  flow  of  air  from  within  the  motor  to 
a  bearing  chamber  with  the  seals  being  sepa- 
rated  by  venting  chambers  to  vent  to  a  low 
pressure  reservoir  any  air  which  may  flow 
through  the  labyrinth  seals. 
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Background  of  the  Invention 

The  invention  relates  generally  to  AC  traction  mo- 
tors  and  more  particularly  to  AC  traction  motors  for  lo- 
comotives. 

Locomotives  typically  have  either  a  large  diesel 
engine  which  drives  an  alternator  or  are  powered  by 
externally  supplied  electricity.  The  electrical  power 
from  the  alternator  or  external  supply  is  then  conduct- 
ed  to  traction  motors  located  beneath  a  platform  of 
the  locomotive.  The  traction  motors  convert  the  elec- 
trical  power  to  rotational  power.  The  traction  motors 
in  turn  operatively  engage  axles  to  which  wheels  are 
attached,  and  rotate  the  wheels  thereby  driving  the  lo- 
comotive. 

Traction  motors  are  large  electrical  motors  hav- 
ing  the  typical  motor  housing,  statorand  rotor  assem- 
bly.  Attached  to  the  rotor  is  a  shaft  which  extends 
through  the  housing.  Fixedly  attached  to  a  pinion  end 
of  the  shaft  is  a  motor  pinion  which  in  turn  engages 
a  bull  or  axle  gear  for  rotating  the  axle. 

At  the  point  where  the  shaft  extends  through  the 
housing,  the  motor  includes  a  drive  end  bearing  as- 
sembly.  The  bearing  assembly  supports  the  drive  end 
of  the  shaft  and  allows  the  shaft  to  rotate  relative  to 
the  housing.  The  bearing  assembly  includes  a  rota- 
tional  element  such  as  roller  bearings  which  must  be 
lubricated  to  limit  frictional  heating  or  the  bearings  will 
overheat  and  fail.  The  bearing  assembly  also  pre- 
vents  the  leakage  of  lubrication  into  the  interior  of  the 
traction  motor. 

The  lubrication  of  the  bearing  may  be  done  with 
different  types  of  lubricating  medium.  One  of  the 
more  prevalent  types  is  grease,  and  the  bearings  are 
packed  with  the  grease.  It  is  also  known  to  lubricate 
the  bearings  with  oil.  The  use  of  oil  however  has  sev- 
eral  drawbacks.  One  drawback  is  that  a  high  static  oil 
level,  although  insuring  an  adequate  lubricant  quan- 
tity,  results  in  high  viscous  losses  and  high  operating 
temperature.  To  overcome  this  drawback,  oil  feeds 
are  generally  employed  to  circulate  a  flow  of  oil 
through  the  bearing  assembly. 

To  provide  the  circulation  of  oil  to  the  bearing  as- 
sembly,  gravity  feeds  may  be  used  to  eliminate  the 
need  for  pumps,  etc.  However,  a  drawback  of  using 
gravity  feeds  is  that  there  is  little  pressure  generated 
to  force  the  oil  through  the  oil  inlet  into  the  bearing  as- 
sembly.  If  the  bearing  assembly  is  pressurized  rela- 
tive  to  the  oil  supply,  the  flow  of  oil  into  the  bearing 
assembly  may  be  hindered  thus  preventing  the  prop- 
er  flow  of  oil  into  the  bearing  assembly.  A  lack  of  suf- 
ficient  flow  may  lead  to  bearing  failure. 

The  cooling  of  traction  motors  in  locomotive  ap- 
plications  also  becomes  critical  in  order  to  maximize 
or  increase  the  operating  life  of  the  traction  motor.  To 
cool  the  motors,  blowers  are  mounted  on  the  locomo- 
tive.  The  blowers  pressurize  and  discharge  the  pres- 
surized  air  into  a  plenum  chamber  formed  within  the 

platform  between  horizontal  upper  and  lower  plates 
and  a  pair  of  verticall-beams  which  extend  along  the 
sides  of  the  platform  and  separate  the  upper  or  lower 
plates.  Flexible  air  bellows  then  connect  the  interiors 

5  of  connector  ends  of  the  motors  to  the  plenum  cham- 
ber  so  that  the  pressurized  air  flows  into  the  connec- 
tor  end  of  the  motor. 

Air  which  is  introduced  into  the  connector  end  or 
commutatorend  in  the  case  of  D.C.  Motors,  of  the  mo- 

10  tor  flows  through  passageways,  formed  in  the  stator 
and  rotor,  to  the  drive  end  of  the  motor.  As  the  airflows 
through  the  motor,  the  heat  is  transferred  to  the  air 
thereby  cooling  the  motor.  The  air  then  flows  from  the 
drive  end  into  the  environment. 

15  The  flow  of  cooling  air  from  the  connector  end  to 
the  opposite  drive  end  of  the  motor  causes  heating  of 
the  cooling  air  before  the  air  reaches  the  drive  end. 
The  heated  air  may  cause  the  drive  end  bearing  as- 
sembly  to  reach  an  operating  temperature  which  re- 

20  duces  the  period  of  time  the  bearing  assembly  may  be 
operated  between  maintenance  servicing.  This  re- 
duction  of  the  service  period  is  undesirable. 

The  flow  of  air  through  the  passageways  also 
causes  a  drop  in  the  pressure  of  the  air  before  the  air 

25  reaches  the  drive  end  of  the  motor.  However,  the 
pressure  of  the  air  may  still  be  above  the  pressure  of 
the  oil  supply  for  the  bearing  assembly  at  the  drive 
end.  This  adverse  pressure  effect  is  worsened  if  cool- 
ing  air  is  introduced  at  the  drive  end. 

30  The  pressurized  air  in  the  drive  end  of  the  motor 
may  cause  a  small  flow  of  the  pressurized  air  into  the 
drive  end  bearing  assembly.  The  bearing  assembly 
may  then  become  pressurized  relative  to  the  gravity 
oil  feed  system.  As  noted  above,  this  pressurization 

35  may  hinder  the  flow  of  oil  into  the  bearing  assembly 
which  is  undesirable. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  an  improved  AC  traction  motor  assembly 
for  a  locomotive  having  an  oil  lubricated  bearing  as- 

40  sembly  for  rotatably  supporting  the  drive  end  of  a 
shaft  of  the  motor. 

An  additional  object  of  the  present  invention  is  to 
provide  an  improved  AC  traction  motor  having  drive 
end  bearing  assembly  in  which  the  motor  and  bearing 

45  assembly  are  configured  to  increase  the  service  life 
of  the  bearing  assembly. 

Yet  another  object  of  the  present  invention  is  to 
provide  an  improved  oil  feed  system  to  provide  a  cir- 
culation  of  oil  through  a  drive  end  bearing  assembly 

so  for  a  locomotive  traction  motor. 
A  further  object  of  the  present  invention  is  to  pro- 

vide  an  improved  drive  end  sealing  assembly  which 
reduces  any  pressure  differential  between  the  supply 
of  an  oil  feed  system  and  the  bearing  assembly  to  re- 

55  duce  any  hindrance  to  the  flow  of  oil  into  the  bearing 
assembly  from  the  oil  feed. 
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Summary  of  the  Invention 

Accordingly,  a  traction  motor  for  a  locomotive 
with  a  drive  end  bearing  assembly  is  provided.  The 
motor  has  a  frame  with  a  drive  end  portion  and  a  con-  5 
nector  end  portion,  the  frame  forming  at  least  one 
cooling  air  entrance  aperture  in  the  drive  end  portion, 
and  at  least  one  cooling  air  exit  aperture  in  the  con- 
nector  end  portion.  A  shaft  axially  extends  within  the 
motor  and  exits  the  frame  through  an  opening  with  10 
the  shaft  having  a  pinion  end  extending  outside  the 
frame.  The  pinion  end  is  connected  to  a  pinion  which 
operatively  engages  an  axle  gear  of  the  locomotive. 
The  axle  gear  rotates  within  the  interior  of  a  gear  case. 

Asource  of  pressurized  air  is  connected  to  the  en-  15 
trance  aperture  in  the  drive  end  of  the  motor  for  pro- 
viding  a  flow  of  air  into  the  drive  end  of  the  motor 
frame,  the  air  flowing  within  the  frame  and  exiting  the 
frame  through  the  exit  aperture.  The  rotor  assembly 
and  stator  assembly  preferably  include  passageways  20 
for  the  flow  of  air  therethrough. 

A  drive  end  bearing  assembly  has  a  bearing  set 
which  is  disposed  in  a  bearing  cavity  to  rotatably  sup- 
port  the  shaft.  The  bearing  assembly  also  includes;  a 
housing  attached  to  a  forward  face  of  the  drive  end  of  25 
the  frame  with  the  shaft  extending  through  the  hous- 
ing,  and  a  rotatable  element  attached  to  and  circum- 
scribing  the  shaft  between  the  housing  and  shaft,  the 
housing  and  rotatable  element  forming  an  interface 
whereby  air  from  the  pinion  end  chamber  may  flow  to  30 
the  bearing  cavity.  The  housing  and  rotatable  element 
are  configured  to  form  a  plurality  of  labyrinth  sealing 
means  for  restraining  the  flow  of  the  air  along  the  in- 
terface,  the  housing  and  rotatable  element  are  also 
configured  to  form  a  series  of  venting  chambers  along  35 
the  interface  disposed  among  the  labyrinth  sealing 
means,  the  housing  forming  a  portion  of  venting  pas- 
sageways  corresponding  to  the  venting  chambers 
and  extending  between  corresponding  venting  cham- 
bers  and  at  least  one  lower  pressure  reservoir,  where-  40 
by  air  flowing  into  the  venting  chambers  is  vented  off 
to  the  low  pressure  reservoir. 

The  bearing  assembly  may  also  include  an  end 
seal  plate  attached  to  the  pinion  end  of  the  motor 
frame.  The  pinion  end  plate  forms  an  oil  input  port  to  45 
provide  a  pathway  for  the  flow  of  oil  from  the  gear- 
case  chamber  into  the  bearing  cavity  and  also  forms 
a  passageway  between  the  bearing  cavity  and  gear- 
case  chamber  to  vent  to  the  gearcase  chamber,  air 
which  may  enter  the  bearing  cavity  from  the  interface.  50 

Brief  Description  of  the  Drawings 

Fig.  1  is  an  elevational  view  of  a  typical  diesel  lo- 
comotive  with  a  sidewall  removed  for  clarity;  55 
Fig.  2  is  an  elevational  sectional  view  of  an  AC 
traction  motor,  mounted  on  the  locomotive  of  Fig. 
1  and  showing  an  air  flow  configuration; 

Fig.  3  is  a  drive  end  plan  view  of  the  motor  of  Fig. 
2; 
Fig.  4  is  a  sectional  view  of  a  bearing  assembly 
forming  part  of  the  motor  of  Fig.  3  and  taken  gen- 
erally  along  the  line  4-4  in  Fig.  3  and  in  the  direc- 
tion  generally  indicated; 
Fig.  5  is  a  sectional  view  of  the  bearing  assembly 
and  taken  generally  along  the  line  5-5  in  Fig.  3 
and  in  the  direction  generally  indicated;  and 
Fig.  6  is  a  sectional  view  of  the  bearing  assembly 
taken  generally  along  the  line  6-6  in  Fig.  3  and  in 
the  direction  generally  indicated;  and 
Fig.  7  is  a  sectional  view  of  a  portion  of  the  bear- 
ing  assembly  taken  generally  along  the  line  7-7  in 
Fig.  3  and  in  the  direction  generally  indicated. 

Description  of  the  Preferred  Embodiments 

Referring  to  FIG.  1,  a  locomotive  is  generally  in- 
dicated  at  10.  The  locomotive  10  includes  a  horizon- 
tal,  longitudinally  extending  platform  12.  To  the  un- 
derside  of  the  platform,  a  forward  truck  14  and  a  rear- 
ward  truck  1  6  are  mounted.  Rotatably  mounted  to  the 
forward  and  rearward  trucks,  14,  16  are  wheels  18. 

Attached  to  the  upper  side  of  the  plafform  12  is 
an  engine  20,  generally  a  diesel  engine,  which  pro- 
vides  rotational  power  for  turning  an  alternator  22. 
The  alternator  22  supplies  electrical  power  for  driving 
a  forward  traction  motor  34  (FIG.  2).  The  forward  trac- 
tion  motor  34  in  turn  rotatably  drives  one  of  the  axles 
of  the  forward  truck  14.  A  similar  arrangement  drives 
the  other  axles  of  the  forward  truck  14  as  well  as  the 
axles  and  wheels  18  of  the  rearward  truck  16. 

The  locomotive  1  0  also  includes  a  first  blower  28 
and  a  second  blower  30,  which  provide  cooling  air  to 
the  forward  traction  motors  34  and  rearward  traction 
motors,  respectively,  in  a  manner  described  below. 

Referring  to  FIG.  2,  the  alternating  current  (AC) 
traction  motor  embodying  the  present  invention  is 
generally  indicated  at  34.  The  motor  34  includes  a 
frame  36  which  has  a  middle  or  stator  portion  38.  The 
stator  portion  38  is  adapted  to  receive  a  stator  core 
assembly  42.  The  motorframe  36  also  has  a  connec- 
tor  end  portion  44  and  a  drive  or  pinion  end  portion  46 
which  bracket  the  stator  portion  38.  The  motorframe 
36  may  be  made  up  of  several  individual  members 
such  as  a  central  stator  housing  48,  a  connector  end 
plate  50  and  a  pinion  end  plate  52. 

Axially  extending  through  the  motor  frame  36  is 
motor  shaft  56.  The  motor  shaft  56  has  a  non-pinion 
or  connector  end  58  which  is  rotatably  supported  by 
a  connector  bearing  assembly  60.  An  opposite  pinion 
or  drive  end  62  extends  through  the  drive  end  portion 
46  of  the  motorframe  36.  At  the  point  where  the  shaft 
56  extends  through  the  motor  frame  36,  the  shaft  is 
rotatably  supported  by  a  pinion  end  bearing  frame  as- 
sembly  66  constructed  in  accordance  with  this  inven- 
tion. 

3 
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A  pinion  gear  68  is  connected  to  the  pinion  end 
portion  62  of  the  shaft  56.  The  pinion  gear  68  includes 
gear  teeth  70  which  extend  axially  along  the  pinion 
gear  68  and  operatively  engaged  with  an  axle  gear 
72.  The  axle  gear  72  in  turn  drives  an  axle  74  to  which 
the  wheel  18  is  attached. 

The  axle  gear  72  and  pinion  gear  are  housed  in 
a  gearcase  76  which  is  connected  to  the  pinion  end 
62  of  the  motor  frame  36  and  circumscribes  the  axle 
74. 

To  cool  the  bearing  assembly  66,  the  motor  24  is 
configured  so  that  cooling  air  is  introduced  into  a  pin- 
ion  end  chamber  78  formed  in  the  pinion  end  46  of  the 
motor;  flows  generally  axially  forward  through  passa- 
geways  82  formed  in  the  stator  79  and  rotor  80  of  the 
motor;  flows  into  a  connector  end  chamber  84  formed 
in  the  connector  end  44  of  the  motor  and  exits  out  of 
the  connector  end  58  through  exit  orifices  86.  The  exit 
orifices  86  are  radially  spaced  about  the  connector 
end  plate  50  and  provide  an  outlet  for  the  cooling  air 
to  flow  into  the  environment.  Introducing  the  air  into 
the  pinion  end  46  prevents  heating  of  the  air  before 
the  air  contacts  the  drive  end  bearing  assembly  66. 
Also  because  the  motor  24  is  an  AC  motor,  there  are 
no  brushes  and  commutator  which  generate  and  dis- 
sipate  a  large  amount  of  heat  in  the  connector  end  58; 
and  therefore,  the  need  to  introduce  the  cooling  air 
into  the  connector  end  44  is  lessened. 

The  cooling  airflows  into  the  pinion  end  portion 
46  through  a  passageway  90  formed  by  a  flanged 
duct  92  which  is  axially  and  radially  aligned  with  the 
bearing  assembly  66.  Except  for  the  duct  92,  the  pin- 
ion  end  portion  46  is  generally  sealed  to  prevent  the 
flow  of  air  from  the  environment  into  the  pinion  end 
46. 

Referring  to  FIG.  1  ,  in  conjunction  with  FIG.  2,  to 
provide  cooling  air  to  the  duct  92,  cooling  air  from  the 
first  blower  28  and  second  blower  30  is  conveyed  to 
a  plenum  chamber  96  which  is  formed  within  the  plat- 
form  12  and  extends  longitudinally  down  the  platform. 
To  provide  an  air  passageway  from  the  duct  92  to  the 
plenum  chamber  96,  a  flexible  elastomeric  bellows  98 
connects  the  duct  to  an  outlet  306  of  the  plenum 
chamber. 

Fig.  2  diagrammatically  illustrates  the  platform 
12  and  plenum  chamber  96.  Typically,  the  motor  24  is 
mounted  generally  to  the  side  of  the  wheel  1  8,  and  the 
bellows  98  extends  from  the  duct  92  horizontally  a 
short  distance  before  turning  upward  where  the  bel- 
lows  connects  to  the  plenum  chamber  96. 

In  operation,  the  first  blower  28  and  second  blow- 
er  30  draw  in  cooling  air  from  the  environment,  pres- 
surize  the  air  and  discharge  the  air  into  the  plenum 
chamber  96.  The  air  then  flows  throughout  the  ple- 
num  chamber  96,  and  a  portion  of  the  air  exits  the  ple- 
num  chamber  by  flowing  through  the  bellows  98  and 
duct  92  and  into  the  pinion  end  chamber  78  of  the  mo- 
tor  24. 

Because  the  duct  92  is  axially  and  radially  aligned 
with  the  pinion  end  bearing  assembly  66,  the  duct  di- 
rects  at  least  a  portion  of  the  air  entering  the  pinion 
end  chamber  88  over  the  pinion  end  bearing  assem- 

5  bly  66,  thereby  cooling  the  bearing  assembly. 
Because  the  cooling  air  flows  directly  from  the 

plenum  chamber  96  into  the  pinion  end  of  the  motor 
34,  the  pressure  of  the  air  has  not  been  reduced  by 
the  flowing  of  the  air  through  the  passageways  82,  in 

10  the  stator  42  and  rotor  80.  The  pressure  of  the  air  in 
the  pinion  end  34  is  thus  much  higher  than  if  the  flow 
of  air  had  been  introduced  into  the  connector  end  por- 
tion  44  of  the  motor  24. 

The  air  then  flows  from  the  pinion  end  chamber 
15  78  through  the  passageways  82  in  the  rotor  80  and 

the  stator  42.  As  the  air  flows  through  the  passage- 
ways  82  the  air  transfers  heat  from  the  stator  42  and 
rotor  80  by  convection  thereby  cooling  the  stator  and 
rotor.  The  air  flows  from  the  passageways  82,  into  the 

20  connector  end  chamber  84  and  then  exits  the  motor 
through  the  exit  orifices  86. 

Although  the  cooling  air  is  introduced  into  the  pin- 
ion  end  chamber  78  and  flows  through  the  motor  34 
to  the  connector  end  chamber  78,  the  introduction  of 

25  cooling  air  in  the  connector  end  chamber  and  flowing 
the  air  through  the  motor  into  the  pinion  end  chamber 
78  may  still  cause  the  pressure  of  the  air  in  the  pinion 
end  chamber  to  be  greater  than  atmospheric.  Thus, 
the  potential  for  the  cooling  air  to  pressurize  the  drive 

30  end  bearing  assembly  66  relative  to  an  oil  feed  exists 
whether  the  cooling  air  is  introduced  into  the  pinion 
end  78  or  connector  end  84. 

Referring  to  FIG.  3,  to  supply  a  lubricating  me- 
dium  such  as  oil  to  the  bearing  assembly  66,  the  bear- 

35  ing  assembly  includes  an  oil  collection  tray  1  00  which 
is  attached  to  an  outer  face  102  of  an  end  ring  104. 
The  end  ring  104  is  attached  to  the  pinion  end  plate 
52  of  the  motorframe  36.  The  oil  collection  tray  100 
is  pocket  shaped  and  includes  a  perforated  top  106 

40  which  is  spaced  from  the  outer  face  102  and  a  lower 
edge  110  which  sealingly  engages  the  outerface.  Re- 
ferring  to  FIG.  2  in  conjunction  with  FIG.  3,  to  provide 
a  lubricating  medium  such  as  oil  to  the  tray  1  00  a  pool 
of  the  lubricating  medium  is  generally  retained  in  the 

45  bottom  of  the  gearcase  76.  As  the  axle  gear  72  ro- 
tates,  the  teeth  of  the  axle  gear  dip  into  the  pool  of  oil 
and  then  the  centrifugal  forces  of  the  rotating  gear 
teeth  sprays  the  oil  within  a  chamber  109  formed  by 
the  gearcase  76.  A  portion  of  the  sprayed  oil  drips 

so  from  the  outer  face  102  and  drops  of  the  lubricating 
medium  fall  directly  onto  perforated  metal  screen  1  06 
and  into  the  tray. 

Referring  to  Fig.  7,  to  collect  the  oil  which  is  re- 
ceived  in  the  oil  collection  tray  100,  the  oil  collection 

55  tray  includes  a  downwardly  depending  collection  well 
110  portion  located  generally  along  one  side  of  the 
tray.  A  lubricating  port  114  horizontally  aligned  with 
the  well  110  extends  axially  forward  through  the  end 

4 
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ring  104  and  provides  for  the  fluid  communication  of 
oil  from  the  oil  collection  tray  100  to  a  bearing  cham- 
ber  or  cavity  116  formed  by  the  bearing  assembly  66. 
The  screen  106  collects  foreign  particles  and  pre- 
vents  plugging  of  the  port.  As  oil  collects  in  the  oil  col- 
lection  tray  100,  the  oil  in  the  collection  well  110  be- 
comes  pressurized  due  to  static  pressure  head  which 
forces  oil  through  the  lubricating  port  114  into  the 
bearing  cavity  116  unless  the  bearing  cavity  116  is  at 
a  higher  pressure  than  the  oil  within  the  well.  If  the 
bearing  cavity  116  is  at  a  higher  pressure,  the  flow  of 
oil  through  the  lubricating  port  114  may  be  hindered. 

Referring  to  FIGS.  2  and  4,  as  noted  above,  the 
pinion  end  chamber  78  may  be  pressurized  due  to  the 
introduction  of  cooling  air  into  the  motor  frame  and 
particularly  when  the  cooling  air  is  introduced  directly 
into  the  pinion  end  46  of  the  frame  36.  If  the  pressur- 
ization  of  the  air  within  the  pinion  end  portion  46  caus- 
es  the  bearing  cavity  1  16  to  become  pressurized  in  re- 
lation  to  the  interior  of  the  gearcase  76  and  collection 
well  110,  the  pressurization  may  hinder  or  stop  the 
flow  of  lubricating  medium  through  the  lubricating 
port  114.  Such  hindrance  or  obstruction  of  the  lubri- 
cating  medium  may  cause  the  bearing  assembly  66  to 
fail. 

Referring  to  FIG.  4,  the  bearing  frame  assembly 
66,  includes  an  inner  end  seal  122  which  is  generally 
aligned  with  the  pinion  end  plate  52.  The  end  seal  122 
is  attached  to  and  rotates  with  the  shaft  56.  The  inner 
end  seal  122  includes  an  outer  circumferential  sur- 
face  124  having  a  cross  section  formed  in  a  step  like 
configuration.  The  outer  surface  124  seal  ingly  engag- 
es  an  inner  circumferential  surface  126  of  the  station- 
ary  outer  end  ring  104  with  the  inner  surface  of  the 
end  ring  formed  in  a  step  like  configuration  to  conform 
to  the  outer  surface  124.  The  outer  end  ring  104  is 
bolted  to  the  rear  face  of  the  pinion  end  plate  52. 

Referring  to  FIGS.  3  and  6,  to  provide  drainage 
back  to  the  gearcase  76  for  the  oil  which  flows  into  the 
bearing  cavity  116  through  the  lubricating  port  114, 
the  end  seal  ring  104  forms  at  least  one  and  prefer- 
ably  a  plurality  of  exit  passageways  127.  The  passa- 
geways  127  are  grouped  at  approximately  5  and  7 
o'clock  of  the  end  ring  104  (FIG.  3).  The  passageway 
127  also  serves  as  vents  to  allow  the  venting  to  the 
interior  of  the  gearcase  76  pressurized  air  which  may 
enter  the  bearing  cavity  116. 

Referring  to  FIG.  6,  fixedly  attached  to  the  for- 
ward  face  of  the  pinion  end  plate  52  is  housing  132 
which  forms  a  stationary  part  of  the  bearing  assembly 
66.  The  bearing  assembly  66  also  includes  a  rotatable 
component  133  which  is  attached  to  the  shaft  56  and 
adapted  to  form  a  series  of  labyrinth  seals  and  venting 
chambers  with  the  housing  as  is  later  described. 

The  rotatable  element  1  33  includes  forward  collar 
134  generally  forward  of  the  housing  132  which  cir- 
cumscribes  and  engages  the  shaft  56  for  rotation  with 
the  shaft.  The  forward  collar  134  has  a  radially  ex- 

tending  flange  136  and  an  annular  flange  138  which 
extends  axially  rearward  from  the  outer  tip  of  the  ra- 
dial  flange.  The  housing  132  forms  an  outer  annular 
flange  142  and  an  inner  annular  flange  144  both  of 

5  which  extend  forward  to  bracket  and  sealingly  contact 
the  outer  face  146  and  inner  face  148  respectively  of 
the  annular  flange  138  of  the  forward  collar  134.  Re- 
ferring  to  FIG.  4,  attached  to  and  circumscribing  the 
shaft  56  and  contacting  the  rearward  end  of  the  for- 

10  ward  collar  134  is  a  tubular  sleeve  154.  The  outer  sur- 
face  154a  of  the  sleeve  sealingly  contacts  the  inner 
face  156  of  the  inner  annular  flange  144  of  the  hous- 
ing  1  32.  The  sealing  contact  between  the  forward  col- 
lar  134  and  outer  flange  142  and  innerflange  144  and 

15  the  sealing  contact  between  the  sleeve  1  54  and  inner 
flange  define  a  first  labyrinth  seal  157  for  restraining 
the  flow  of  air  from  the  pinion  end  chamber  78  to  the 
bearing  cavity  116. 

Rearward  of  the  first  labyrinth  seal  1  57,  the  hous- 
20  ing  132  has  an  annular  surface  132a  which  faces  the 

outer  surface  1  54a  of  the  sleeve  1  54.  Along  the  an- 
nular  surface  132a,  the  housing  forms  a  radially  ex- 
tending  groove  158.  The  groove  158  and  sleeve  154 
form  a  first  venting  cavity  159. 

25  Referring  to  FIG.  5,  attached  to  the  shaft  56,  con- 
tacting  the  rearward  end  of  the  sleeve  154  and  ex- 
tending  generally  radially  outward  from  the  shaft  56 
is  a  rear  collar  162.  The  rear  collar  162  has  an  inner 
annular  flange  164  and  a  outer  annular  flange  168. 

30  The  innerflange  164  and  outer  flange  168  are  inte- 
grally  connected  to  and  extend  forward  from  a  radial 
flange  170. 

The  housing  132  has  an  inner  annular  flange  172 
which  extends  rearward  between  and  sealingly  con- 

35  tacts  the  sleeve  1  54  and  inner  flange  1  64  of  the  rear- 
ward  collar  162.  The  sealing  contact  between  the  in- 
nerflange  172  and  sleeve  154  and  between  the  inner 
flange  172  and  the  innerflange  164  of  the  rear  collar 
162  form  a  second  labyrinth  seal  174  for  restraining 

40  the  flow  of  air  from  the  pinion  end  chamber  78  to  the 
bearing  cavity  116. 

The  housing  132  also  forms  an  outer  annular 
flange  176.  The  outer  annular  flange  176  and  inner 
flange  172  of  the  housing  132  form  an  annular  groove 

45  1  80  into  which  the  inner  flange  1  64  of  the  rear  collar 
162  extends.  The  innerflange  164,  however,  does  not 
extend  into  the  groove  180  for  the  entire  axial  length 
of  the  groove  so  that  the  housing  132  and  innerflange 
164  form  a  second  venting  chamber  182  which  cir- 

50  cumscribes  the  shaft  56. 
Referring  to  FIG.  6,  the  rear  outer  flange  176  of 

the  housing  132  extends  between  and  sealingly  con- 
tacts  the  innerflange  164  and  outer  flange  168  of  the 
rearcollar  1  62.  The  sealing  contact  between  the  outer 

55  flange  176,  inner  flange  164  and  outer  flange  168 
form  a  third  labyrinth  seal  1  84  which  restrains  the  flow 
of  air  from  the  pinion  end  chamber  78  to  the  bearing 
cavity  116. 

5 
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The  rear  collar  162  forms  a  rear  shoulder  186  and 
the  inner  end  seal  122  forms  a  forward  shoulder 
which  contacts  and  positions  an  inner  race  190  of 
bearing  194  which  are  disposed  in  the  bearing  cavity 
116.  The  housing  132  and  pinion  end  plate  52  contact  5 
an  outer  race  196  of  the  bearing  to  position  and  retain 
the  bearing. 

For  the  air  within  the  pinion  end  chamber  78  to 
reach  the  bearing  cavity  116,  the  air  must  flow  along 
an  interface  1  97  which  is  formed  between  the  forward  10 
collar  134  and  the  housing  132,  then  between  the 
sleeve  154  and  the  housing  and  then  between  the 
housing  and  the  rear  collar  162.  Thus  the  air  must  flow 
from  the  pinion  end  chamber  78  along  the  interface 
1  97  through  the  first  labyrinth  seal  1  57,  the  first  vent-  15 
ing  chamber  158,  the  second  labyrinth  seal  174,  the 
second  venting  chamber  182  and  the  third  labyrinth 
seal  184  to  the  bearing  cavity  116. 

Referring  to  FIG.  4  in  conjunction  with  FIG.  3,  the 
housing  132  forms  at  least  one  or  more  and  preferably  20 
three  vents  210  which  extend  from  the  pinion  end 
plate  52  generally  forward  to  the  first  venting  cham- 
ber  159.  The  pinion  end  plate  52  forms  orifices  212 
one  of  which  extends  from  each  of  the  vents  210  to  a 
reservoir  such  as  the  ambient  environment  which  is  25 
at  a  lower  pressure  than  the  pinion  end  chamber  78. 
Each  of  the  vents  21  0  and  corresponding  orifices  212 
thus  form  passageways  214  to  provide  fluid  commu- 
nication  between  the  first  venting  cavity  158  and  the 
environment  so  that  air  which  may  flow  along  the  in-  30 
terface  197  through  the  first  labyrinth  seal  157  to  the 
first  venting  cavity  1  58  may  be  bled  or  vented  off  to 
the  environment. 

Referring  to  FIG.  5,  in  conjunction  with  FIG.  3,  the 
housing  1  32  also  forms  at  least  one  or  more  and  pre-  35 
ferably  three  vents  216  which  include  an  outer  portion 
216a  which  extends  from  the  pinion  end  plate  52  gen- 
erally  axially  forward  and  an  inner  portion  216b  which 
extends  radially  upward  to  the  second  venting  cham- 
ber  182.  To  assist  in  manufacturing,  the  outer  and  in-  40 
ner  portions  216a  and  216b  may  extend  to  the  inter- 
face  between  the  drive  end  chamber  78  and  the  hous- 
ing  132  with  the  opening  covered  by  a  welded  plate 
217.  For  each  of  the  vents  216,  the  pinion  end  plate 
52  forms  an  orifice  218  which  extends  from  each  of  45 
the  vents  21  6  to  the  ambient  environment.  Each  of  the 
vents  216  and  corresponding  orifices  218  thus  form 
passageways  222  to  provide  fluid  communication  be- 
tween  the  second  venting  cavity  1  82  and  the  environ- 
ment  so  that  airf  rom  the  pinion  end  chamber  78  which  50 
may  flow  along  the  interface  1  97  through  the  first  lab- 
yrinth  seal  157,  the  first  venting  cavity  158,  second 
labyrinth  seal  174  and  into  the  second  venting  cham- 
ber  1  82  may  be  bled  off  to  the  environment. 

Referring  to  FIG.  6,  in  conjunction  with  FIG.  3,  to  55 
provide  fluid  communication  between  the  bearing 
cavity  116andthe  interior  of  the  gearcase  76,  the  out- 
er  ring  104  forms  one  and  preferably  three  bleed  ori- 

fices  224.  If  the  bearing  cavity  116  is  pressurized  rel- 
ative  to  the  chamber  1  09  formed  by  the  gearcase  78, 
airflows  from  the  bearing  cavity  through  the  bleed  or- 
ifices  224  to  the  chamber  to  equalize  the  pressure. 

The  bleed  orifices  224  include  an  upper  axially 
extending  portion  224a  which  extends  to  the  interior 
of  the  gearcase  through  opening  226  and  also  a  gen- 
erally  radially  extending  portion  224b.  The  bleed  ori- 
fices  are  preferably  grouped  about  the  upper  portion 
of  the  end  ring  104  to  prevent  oil  in  the  bearing  cavity 
from  draining  into  the  gear  case,  thus  bypassing  and 
failing  to  lubricate  the  bearing.  To  prevent  the  oil  being 
sprayed  about  in  the  gearcase  76  from  entering  the 
bleed  orifices  224,  a  generally  planar  splash  guard 
228  is  positioned  just  rearward  of  the  opening  226.  As 
noted  above,  the  oil  exit  passageways  127  also  may 
serve  as  vents  from  the  bearing  cavity  116  to  the  in- 
terior  of  the  gearcase  78. 

Referring  to  FIG.  2,  in  operation,  cooling  air  from 
the  plenum  chamber  96  flows  through  the  bellows  98 
into  the  pinion  end  chamber  78.  The  introduction  of 
the  cooling  air  causes  the  pinion  end  chamber  to  be- 
come  pressurized  relative  to  the  atmosphere  and  the 
chamber  109  formed  by  the  gearcase  76. 

Referring  to  FIGS.  2  and  3,  as  the  axle  gear  72 
rotates  the  outer  tip  of  the  axle  gear  dips  into  oil  which 
is  collected  at  the  bottom  of  the  gearcase  76.  The  cen- 
trifugal  force  of  the  rotating  axle  gear  72  causes  the 
oil  to  spray  about  the  chamber  109.  A  portion  of  the 
oil  which  is  sprayed  about  the  gearcase  chamber  1  09 
is  collected  within  an  oil  collection  well  100.  Referring 
to  FIG.  6,  the  oil  flows  from  the  oil  collection  well  100 
through  the  lubricating  port  114  into  the  bearing 
chamber  116.  The  oil  in  the  bearing  chamber  116  lu- 
bricates  the  bearings  1  94  and  flows  out  of  the  bearing 
chamber  through  the  exit  passageway  127.  Should 
the  bearing  chamber  116  become  pressurized  so  that 
the  chamber  is  at  a  higher  pressure  than  the  pressure 
of  the  oil  in  the  well  100,  the  flow  of  oil  into  the  cham- 
ber  may  be  hindered. 

Referring  to  FIG.  4,  pressurized  air  in  the  pinion 
end  chamber  78  may  flow  along  the  interface  1  97,  the 
housing  132  and  the  rotatable  assembly  133.  As  the 
air  flows  along  the  interface  197,  the  first  labyrinth 
seal  157  restrains  the  flow.  Air  which  leaks  through 
the  first  labyrinth  seal  1  57  and  flows  along  the  inter- 
face  1  97  flows  into  the  first  venting  port  1  59  and  may 
be  vented  through  passageway  214  to  the  atmos- 
phere. 

Referring  to  FIG.  5,  air  which  may  flow  through 
the  first  venting  chamber  159  rearward  along  the  in- 
terface  197  is  restrained  by  the  second  labyrinth  seal 
174.  The  air  which  leaks  through  the  second  labyrinth 
seal  174  and  flows  along  the  interface  197  flows  into 
the  second  venting  cavity  1  82  where  it  may  be  vented 
to  the  atmosphere  through  passageway  222. 

Referring  to  FIG.  6,  air  which  may  flow  from  the 
second  venting  chamber  182  rearward  along  the  in- 

6 
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shaft,  the  housing  and  rotatable  element  forming 
an  interface  whereby  air  from  the  pinion  end 
chamber  may  flow  to  the  bearing  cavity,  the 
housing  and  rotatable  element  configured  to  form 
a  plurality  of  labyrinth  sealing  means  for  restrain- 
ing  the  flow  of  the  air  along  the  interface,  the 
housing  and  rotatable  element  also  configured  to 
form  a  plurality  of  venting  chambers  along  the  in- 
terface  among  the  labyrinth  sealing  means  with 
at  least  one  venting  chamber  being  disposed  be- 
tween  adjacent  labyrinth  sealing  means,  the 
housing  forming  portions  of  venting  passage- 
ways  extending  between  a  corresponding  vent- 
ing  chamber  and  a  first  low  pressure  reservoir 
whereby  air  flowing  into  the  venting  chambers  is 
vented  off  to  the  reservoir. 

2.  The  bearing  assembly  of  claim  1  wherein  the  ro- 
tatable  element  includes  a  forward  collar  attach- 
ed  to  the  shaft,  the  forward  collar  and  a  forward 
end  of  the  housing  configured  to  form  a  first  lab- 
yrinth  means  of  the  plurality  of  labyrinth  means, 

a  sleeve  affixed  to  and  circumscribing  the 
shaft  rearward  of  the  forward  collar,  the  sleeve 
and  the  housing  adapted  to  form  a  first  venting 
chamber,  and 

a  rearward  collar  circumscribing  the  shaft, 
the  rearward  collar  and  a  rearward  end  of  the 
housing  configured  to  form  at  least  a  portion  of  a 
second  labyrinth  means  of  the  plurality  of  labyr- 
inth  means,  the  first  venting  chamber  being  along 
the  interface  between  the  first  and  second  labyr- 
inth  means. 

terface  197  may  be  restrained  by  the  third  labyrinth 
seal  184.  Air  which  may  leak  through  the  third  labyr- 
inth  seal  184  along  the  interface  197  may  flow  in  the 
bearing  chamber  116.  Should  the  flow  of  air  along  the 
interface  197  into  the  bearing  chamber  116  cause  the  5 
bearing  chamber  to  become  pressurized  relative  to 
the  gearcase  chamber  1  09,  air  vents  from  the  bearing 
chamber  through  the  third  venting  passageways  224 
into  the  gearcase  chamber.  Thus,  should  air  pene- 
trate  through  the  series  of  labyrinth  seals  and  venting  10 
chambers  into  the  bearing  chamber  116,  the  air  will  be 
vented  into  the  gearcase  chamber  109  to  prevent 
pressure  in  the  bearing  chamber  from  exceeding  the 
pressure  of  oil  in  the  oil  collection  well  100  which  is 
also  in  the  gearcase  chamber.  15 

With  the  above  embodiment,  the  introduction  of 
pressurized  air  into  the  motor  for  cooling  does  not  cre- 
ate  an  air  pressure  differential  between  the  bearing 
chamber  and  oil  pressure  feed  which  may  hinder  the 
flow  of  lubricating  oil  into  the  chamber.  Instead,  the  20 
bearing  assembly  creates  a  series  of  labyrinth  seals 
and  venting  chambers  which  restrict  the  flow  of  pres- 
surized  air  from  within  the  motor  into  the  bearing 
chamber  116. 

A  specific  embodiment  of  the  novel  AC  traction  25 
motor  with  drive  end  bearing  assembly  according  to 
the  present  invention  has  been  described  for  the  pur- 
poses  of  illustrating  the  manner  in  which  the  invention 
may  be  made  and  used.  It  should  be  understood  that 
implementation  of  other  variations  and  modifications  30 
of  the  invention  in  its  various  aspects  will  be  apparent 
to  those  skilled  in  the  art,  and  that  the  invention  is  not 
limited  by  the  specific  embodiment  described.  It  is 
therefore  contemplated  to  cover  by  the  present  inven- 
tion  any  and  all  modifications,  variations,  or  equiva-  35 
lents  that  fall  within  the  true  spirit  and  scope  of  the  ba- 
sic  underlying  principles  disclosed  and  claimed  here- 
in. 

Claims 

1.  Adrive  end  bearing  assembly  for  a  traction  motor, 
the  motor  having  a  pinion  end  plate  and  a  pinion 
end  chamber  forward  of  the  pinion  end  plate  to  re-  45 
ceive  pressurized  cooling  air  for  the  motor,  the 
motor  also  including  a  rotatable  shaft  which  ex- 
tends  rearward  through  an  aperture  formed  in  the 
end  plate,  the  assembly  comprising: 

bearing  means  operably  supported  within 
the  aperture  for  rotatably  supporting  the  shaft, 
the  bearing  means  being  disposed  within  a  bear- 
ing  cavity; 

a  housing  attached  to  a  forward  face  of  the 
pinion  end  plate,  the  shaft  extending  through  the 
housing; 

a  rotatable  element  attached  to  and  cir- 
cumscribing  the  shaft  between  the  housing  and 

35  3.  The  assembly  of  claim  2  wherein  the  housing  is 
comprised  of, 

a  plurality  of  rearward  annularly  extending 
flanges  with  an  outer  annular  and  an  inner  annu- 
lar  flange  of  the  plurality  forming  an  annular 

40  groove  therebetween, 
an  annular  surface  extending  forward  of 

the  rearward  flanges,  and 
a  groove  extending  radially  outward  from 

the  annular  surface,  the  groove  and  the  sleeve 
45  forming  the  first  venting  chamber. 

4.  The  bearing  assembly  of  claim  3  wherein  the  rear 
collar  includes  a  first  forward  extending  annular 
flange  extending  about  the  inner  annular  flange 

50  of  the  housing. 

5.  The  bearing  assembly  of  claim  4  wherein  the  rear 
collar  forms  a  second  forward  extending  annular 
flange  radially  outward  from  the  first  annular 

55  flange  of  the  rear  collar,  the  outer  flange  of  the 
housing  extending  between  the  first  and  the  sec- 
ond  annular  flange  of  the  rear  collar  to  form  a  sec- 
ond  labyrinth  sealing  means. 

55 
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6.  The  bearing  assembly  of  claim  4  wherein  the 
sleeve,  the  inner  annular  flange  of  the  housing 
and  the  first  annularf  lange  of  the  rear  collar,  form 
a  second  labyrinth  seal. 

7.  The  bearing  assembly  of  claim  4  wherein  the  first 
annular  flange  of  the  rear  collar  extends  into  a 
rear  portion  of  the  annular  groove,  the  portion  of 
the  annular  groove  forward  of  the  forward  ex- 
tending  flange  forming  a  second  venting  cham- 
ber  of  the  plurality  of  venting  chambers. 

8.  The  bearing  assembly  of  claim  7  wherein  venting 
passageway  corresponding  to  the  second  vent- 
ing  chamber  extends  between  the  second  vent- 
ing  chamber  and  the  first  low  pressure  reservoir 
whereby  air  flowing  rearward  along  the  interface 
into  the  second  venting  chamber  is  vented  off  to 
the  reservoir. 

9.  The  bearing  assembly  of  claim  8  wherein  the  at- 
mosphere  forms  the  reservoir. 

10.  The  bearing  assembly  of  claim  1  including  a  rear- 
ward  end  plate  assembly  attached  to  the  pinion 
end  plate,  the  shaft  extending  through  the  rear- 
ward  end  plate,  the  rearward  end  plate,  the  hous- 
ing,  and  the  rotatable  element  forming  the  bear- 
ing  cavity,  the  bearing  end  plate  forms  a  venting 
passageway  extending  between  the  bearing 
chamber  and  a  second  low  pressure  reservoir 
whereby  air  flowing  rearward  along  the  interface 
into  the  bearing  cavity  is  vented  off  to  the  second 
reservoir. 

11.  The  bearing  assembly  of  claim  10  wherein  the 
shaft  extends  from  the  motor  into  a  gearcase  and 
the  interior  of  the  gearcase  forms  the  second  re- 
servoir. 

12.  A  pinion  end  bearing  assembly  for  supporting  and 
sealing  about  a  shaft  which  extends  through  the 
frame  of  a  traction  motor,  such  as  an  AC  traction 
motor,  the  assembly  comprising: 

a  rearward  end  plate  assembly  attached 
to  the  frame; 

a  housing  attached  to  the  frame,  the  shaft 
extending  through  the  housing;  and 

a  rotatable  element  attached  to  and  cir- 
cumscribing  the  shaft  between  the  housing  and 
shaft,  the  rotatable  element  and  the  housing 
adapted  to  form  a  series  of  three  labyrinth  seals 
to  restrain  the  flow  of  air  from  within  the  motor  to 
a  bearing  chamber,  the  housing  and  rotatable  ele- 
ment  also  adapted  to  form  venting  chamber 
means,  with  the  seals  being  separated  by  the 
venting  chamber  means,  for  venting  to  at  least 
one  low  pressure  reservoir,  air  which  may  flow 

through  the  labyrinth  seals. 
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