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Retention  device  for  sensors  for  measuring  the  mutual  movement  of  two  relatively  rotating 
members. 
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©  A  retention  device  for  sensors  measuring  the 
mutual  movement  of  two  relatively  rotating  members 
such  as  the  races  of  a  rolling-contact  bearing  is 
described,  of  the  type  consisting  of  a  rotating  phonic 
wheel  (20)  and  a  sensor  (21)  facing  it.  The  non- 
rotating  bearing  race  (10)  is  provided  in  at  least  one 
of  its  opposing  faces  with  a  circumferential  groove 
(16)  of  the  type  normally  used  for  holding  protective 
shields  (14). 

The  device  consists  of  a  body  (24)  of  substan- 
tially  annular  shape  provided  with  retention  means 
(25,  25a,  27)  for  the  sensor  (21)  and  comprising 
means  (26a)  for  its  fixing  to  the  non-rotating  race 
(10)  which  are  locked  into  the  groove  (16). 
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This  invention  falls  within  the  field  of  devices 
for  measuring  the  mutual  movement  of  two  rela- 
tively  rotating  members,  and  can  therefore  be  ap- 
plied  to  rotary  shafts  transmitting  vehicle  motion,  to 
electric  motors,  to  hydraulic  motors  and  to  many 
other  systems. 

In  particular,  the  invention  relates  to  a  retention 
device  for  the  measurement  sensor. 

Modern  devices  of  the  aforesaid  type  installed 
in  proximity  to  the  bearing  races  comprise  essen- 
tially  two  basic  components,  namely  a  phonic 
wheel  and  a  measurement  sensor. 

The  phonic  wheel  is  commonly  a  toothed  ring 
or  a  multi-pole  magnetized  ring  mounted  on  the 
rotating  part  to  be  kept  under  control.  The  sensor, 
consisting  of  a  coil  and  a  flux  concentrator  (pas- 
sive)  or  a  Hall  cell  or  a  magnetoresistor  (active),  is 
incorporated  into  a  sensor  carrier.  When  in  use,  the 
sensor  must  not  rotate  and  faces  the  phonic  wheel 
at  a  predetermined  distance  therefrom,  which  has 
to  be  maintained  constant  with  time.  In  addition  the 
sensor  must  maintain  good  planarity  with  respect 
to  the  phonic  wheel. 

The  electrical  signals  generated  by  the  sensor 
are  processed  by  an  external  electronic  circuit  po- 
sitioned  remotely  from  the  bearing,  to  measure  the 
particular  physical  quantity  to  be  controlled,  namely 
the  relative  speed  of  rotation  of  the  two  parts,  the 
mutual  angular  movement,  the  direction  of  rotation 
or  the  acceleration. 

Other  arrangements  have  also  been  used  to 
mount  the  sensor,  such  as  providing  sensor  car- 
riers  with  toothed  annular  appendixes  which  are 
coupled  directly  to  the  outer  race  of  the  bearing.  It 
has  however  been  noted  that  with  use  the  sensor 
becomes  misaligned  and  is  subject  to  separation. 
In  another  arrangement  one  side  of  the  non-rotating 
race  is  extended  to  form  a  coupling  appendix  for 
the  sensor.  These  however  represent  costly  and 
individual  expedients  which  cannot  be  adapted  to 
all  the  aforestated  applications. 

An  object  of  the  invention  is  to  provide  a  de- 
vice  which  obviates  the  aforesaid  drawbacks  by 
allowing  the  sensor  to  be  quickly  mounted  on  the 
non-rotating  race  of  the  bearing  by  a  very  simple 
operation. 

A  further  object  of  the  invention  is  to  provide  a 
device  which  enables  those  cavities  already 
present  in  current  bearing  races  for  mounting  pro- 
tective  shields  against  infiltration  of  external  con- 
taminants  to  be  used  as  coupling  seats  for  the 
sensor. 

These  and  further  objects  and  advantages 
which  will  be  more  apparent  from  the  ensuing 
description  are  attained  according  to  the  invention 
by  a  retention  device  for  sensors  measuring  the 
mutual  movement  of  two  relatively  rotating  mem- 
bers  such  as  the  races  of  a  rolling-contact  bearing, 

of  the  type  consisting  of  a  rotating  phonic  wheel 
and  a  sensor  facing  it;  the  non-rotating  bearing 
race  being  provided  in  at  least  one  of  its  opposing 
faces  with  a  circumferential  groove  of  the  type 

5  normally  used  for  holding  protective  shields; 
characterised  by  consisting  of  a  body  of  substan- 
tially  annular  shape  provided  with  retention  means 
for  the  sensor  and  comprising  means  for  its  fixing 
to  the  non-rotating  race  which  are  locked  into  the 

io  groove. 
The  structural  and  functional  characteristics  of 

a  preferred  but  not  exclusive  embodiment  of  the 
device  according  to  the  invention  are  described 
hereinafter  with  reference  to  the  accompanying 

75  drawing,  representing  a  schematic  axial  section 
through  a  rolling-contact  bearing  to  which  the  de- 
vice  of  the  present  invention  is  applied. 

With  reference  to  the  figure,  a  ball  bearing,  of 
conventional  type  and  therefore  described  only 

20  briefly  hereinafter,  consists  of  a  non-rotating  race 
10,  a  rotating  race  11  and  a  ring  of  balls  12 
interposed  between  the  two  races  and  maintained  a 
constant  distance  apart  by  a  retention  cage  13. 

On  one  side  of  the  bearing  (the  left  side  on  the 
25  drawing)  there  is  provided  a  protective  shield  14 

fitted  with  a  rubber  gasket  15. 
The  shield  14  is  mounted  on  the  non-rotating 

ring  10  by  insertion  into  an  appropriate  circum- 
ferential  groove  16a  with  its  concavity  facing  the 

30  axis  of  rotation  x  of  the  bearing.  The  shield  14 
when  positioned  in  this  manner  causes  a  lip  17  of 
the  gasket  15  to  slide  on  the  surface  of  the  rotating 
race  11  to  prevent  infiltration  of  contaminants  (wa- 
ter,  dirt,  mud)  into  the  bearing. 

35  Conventional  bearings  also  comprise  a  second 
groove  16b  identical  to  the  groove  16a  but  pro- 
vided  on  the  other  side  of  the  bearing  (the  right 
side  on  the  drawing).  On  this  side  of  the  bearing 
there  is  mounted  a  device  for  measuring  the  mu- 

40  tual  movement  of  the  two  bearing  races,  consisting 
of  a  phonic  wheel  20  and  a  measurement  sensor 
21  of  the  types  described  in  the  introduction  to  the 
present  description.  The  phonic  wheel  20  is  moun- 
ted  on  the  rotating  race  11  by  way  of  a  metal 

45  screen  22,  to  be  rotated  with  the  race  11.  The 
sensor  21  is  fixed  into  an  annular  container  or 
sensor  carrier  23  rigid  with  the  non-rotating  race 
10.  This  sensor  carrier  is  suitably  dimensioned 
such  that  the  sensor  21  faces  the  rotating  phonic 

50  wheel  20  when  in  use. 
According  to  the  invention,  the  measurement 

sensor  21  with  the  sensor  carrier  ring  23  is  moun- 
ted  on  the  non-rotating  race  10  by  a  retention 
device  24,  consisting  of  a  cup  advantageously 

55  formed  of  sheet  metal. 
As  shown  in  the  figure,  this  device  is  of  sub- 

stantially  annular  shape.  It  comprises  a  first  cylin- 
drical  portion  25  of  larger  diameter  and  a  second 
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cylindrical  portion  26  of  smaller  diameter  coaxial  to 
the  first,  they  being  joined  together  by  a  radial  flat 
portion  27. 

To  mount  the  measurement  device  on  the 
bearing,  the  cup  24  is  firstly  mounted  on  the  non- 
rotating  race  11  by  inserting  the  cylindrical  portion 
26  into  the  front  aperture  30;  the  edge  26a  of  the 
cylindrical  portion  26  is  bent  into  the  groove  16b 
throughout  its  entire  circumference  by  beading  it 
so  that  it  reproduces  the  shape  of  the  groove.  At 
this  point  the  screen  22  with  the  phonic  wheel  20  is 
mounted  by  forcing  it  onto  the  rotating  race  11  of 
the  bearing  as  an  interference  fit.  After  this  the 
sensor  carrier  23  with  the  sensor  21  is  inserted  into 
the  cup  24  until  it  abuts  against  the  flat  portion  27, 
the  edge  25a  of  the  portion  25  then  being  bent 
onto  the  sensor  carrier  to  securely  lock  it  in  posi- 
tion.  For  this  purpose  the  sensor  carrier  ring  23  is 
formed  with  a  frusto-conical  taper  29,  of  which  the 
edge  25a  follows  the  shape. 

The  locking-together  of  the  non-rotating  race, 
the  cup  and  the  sensor  carrier  can  obviously  be 
achieved  by  other  means  (not  described  herein) 
alternative  to  that  of  the  bent  edge  25a  but  equally 
aimed  at  preventing  relative  rotation  between  these 
parts. 

As  will  be  apparent,  the  device  of  the  invention 
is  easily  coupled  to  the  non-rotating  race  of  the 
bearing.  In  addition,  the  described  mounting  proce- 
dure  ensures  correct  planarity  between  the  phonic 
wheel  and  sensor  notwithstanding  the  large  toleran- 
ces  with  which  the  coupling  groove  is  produced. 

The  invention  is  not  limited  to  the  described 
embodiment,  which  is  to  be  considered  as  merely 
illustrative  of  the  best  method  of  implementing  the 
invention,  and  is  susceptible  to  modifications  in 
terms  of  form,  dimensions,  arrangement  of  the 
parts  and  the  constructional  and  operational  details. 
In  a  further  embodiment  of  the  same  invention,  not 
shown,  the  cup  comprises  a  toothed  cylindrical 
portion  instead  of  the  continuous  portion  26,  the 
same  advantages  being  attained.  The  invention  is 
to  be  considered  as  embracing  all  modifications 
which  lie  within  its  scope,  as  defined  by  the  follow- 
ing  claims. 

Claims 

1.  A  retention  device  for  sensors  measuring  the 
mutual  movement  of  two  relatively  rotating 
members,  such  as  the  races  of  a  rolling-con- 
tact  bearing,  of  the  type  consisting  of  a  rotating 
phonic  wheel  (20)  and  a  sensor  (21)  facing  it; 
the  non-rotating  bearing  race  (10)  being  pro- 
vided  in  at  least  one  of  its  opposing  faces  with 
a  circumferential  groove  (16)  of  the  type  nor- 
mally  used  for  holding  protective  shields  (14); 
characterised  by  consisting  of  a  body  (24)  of 

substantially  annular  shape  provided  with  re- 
tention  means  (25,  25a,  27)  for  the  sensor  (21) 
and  comprising  means  (26a)  for  its  fixing  to  the 
non-rotating  race  (10)  which  are  locked  into  the 

5  groove  (16). 

2.  A  retention  device  as  claimed  in  claim  1, 
characterised  by  comprising  a  first  cylindrical 
portion  (25)  of  larger  diameter  and  a  second 

io  cylindrical  portion  (26)  of  smaller  diameter  and 
coaxial  to  the  first,  they  being  joined  together 
by  a  radial  flat  portion  (27). 

3.  A  device  as  claimed  in  claims  1  and  2,  charac- 
15  terised  in  that  said  sensor  retention  means  (25, 

25a,  27)  consist  respectively  of  said  first  cylin- 
drical  portion  (25),  a  convergent  frusto-conical 
edge  (25a)  of  said  portion  (25),  and  said  flat 
portion  (27). 

20 
4.  A  device  as  claimed  in  claims  1  and  2,  charac- 

terised  in  that  said  fixing  means  (26a)  consist 
of  an  edge  (26a)  of  the  cylindrical  portion  (26), 
to  be  clinched  into  the  groove  (16). 
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