
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 0   Publication  number: 0  5 8 6   7 8 5   A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

0   Application  number:  93104550.4 

0   Date  of  filing:  19.03.93 

int.  Ci.5;  B60G  11/27,  B60G  7/00,  
B62D  17 /00  

0   Priority:  09.09.92  US  942437  0   Applicant:  NEWAY  CORPORATION 
1950  Industrial  Blvd. 

0   Date  of  publication  of  application:  Muskegon,  Michigan  49443-0425(US) 
16.03.94  Bulletin  94/11 

0   Inventor:  Cherry,  Herbert  J. 
0   Designated  Contracting  States:  11459  Crouch  Road 

AT  BE  CH  DE  DK  ES  FR  GB  GR  IE  IT  LI  LU  MC  Albion,  Pennsylvania  16401  (US) 
NL  PT  SE  Inventor:  Siarkiewicz,  Stefan  A. 

18667  Pinecrest  Lane 
Spring  Lake,  Michigan  49456(US) 

0   Representative:  Schaumburg,  Thoenes  & 
Thurn 
Postfach  86  07  48 
D-81634  Munchen  (DE) 

0   Axle  support  bracket  for  a  drive  axle  suspension. 
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0   A  support  bracket  (26)  is  provided  for  adjusting 
the  pinion  angle  of  an  axle  (24)  when  mounting  the 
axle  (24)  to  a  trailing  arm  (16)  in  a  vehicle  suspen- 
sion  (12).  The  bracket  (26)  comprises  a  pair  of 
spaced  arms  (62)  connected  by  a  web  (60).  Each  of 
the  arms  (62)  has  a  first  aperture  (66)  and  a  second 
aperture  (64)  with  the  corresponding  apertures  on 
the  spaced  arms  (62)  being  aligned.  The  first  ap- 
ertures  (66)  are  elongated  in  an  arc  with  a  radius 
having  its  origin  centered  in  the  second  aperture 
(64).  The  support  bracket  (26)  fixedly  supports  an 
axle  (24)  and  is  mounted  to  the  trailing  arm  (16)  by 
pins  (68,71)  extending  through  and  between  the  ap- 
ertures  and  through  bushed  connections  (70,73)  in 
the  trailing  arm  (16)  so  that  the  bracket  (26)  is 
pivotable  relative  to  the  trailing  arm  (16)  about  the 
pin  (68)  extending  through  the  second  apertures 
(64). 
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This  invention  relates  to  vehicle  suspension 
systems  for  wheeled  vehicles.  More  particularly, 
the  invention  relates  to  an  axle  support  bracket 
which  facilitates  adjustment  of  the  pinion  angle  of  a 
drive  axle. 

Vehicle  suspension  structures  are  well  known 
in  the  art.  In  particular,  vehicle  suspension  struc- 
tures  having  arms  suspended  from  a  vehicle  frame 
and  a  wheel  bearing  axle  suspended  from  the 
trailing  arm  are  known.  Examples  of  this  type  of 
vehicle  suspension  structure  are  disclosed  in  US-A 
3,547,215;  and  US-A  4,693,486. 

In  vehicle  suspension  structures  adapted  to 
support  a  drive  axle  of  the  vehicle,  it  is  important  to 
maintain  the  proper  pinion  angle.  Different  vehicles 
having  different  engine  locations  require  different 
pinion  angles.  In  many  suspensions,  the  drive  axle 
is  simply  welded  to  the  axle  bracket  on  the  trailing 
arms,  and  the  appropriate  pinion  angle  must  be 
determined  prior  to  welding  the  axle.  This  requires 
a  significant  investment  in  labor  and  materials  to 
properly  position  a  heavy  axle  prior  to  welding. 

In  US-A  4,858,949,  there  is  disclosed  a  ligh- 
tweight  trailing  arm  suspension  wherein  the  axle  is 
mounted  to  the  trailing  arm  in  a  structure  similar  to 
the  Bird  patent.  However,  one  of  the  pins  extending 
through  the  axle  bracket  has  an  eccentric  configu- 
ration  to  permit  the  use  of  shims  to  adjust  the 
pinion  angle  of  the  axle.  Thus,  a  drive  axle  utilizing 
the  Wallace  et  al.  suspension  can  have  its  pinion 
angle  adjusted  even  after  the  axle  is  permanently 
secured  to  the  vehicle. 

There  remains  a  need,  however,  for  an  axle 
supporting  bracket  which  is  easily  adaptable  to  a 
multitude  of  different  axle  configurations  and  which 
is  simple  to  adjust  for  a  particular  pinion  angle 
requirement. 

In  accordance  with  the  invention,  a  support 
bracket  is  provided  for  mounting  an  axle  to  a 
trailing  arm  in  a  vehicle  suspension.  The  support 
bracket  comprises  a  pair  of  spaced  arms  con- 
nected  by  a  web.  The  spaced  arms  and  the  web 
thereby  define  a  channel,  and  the  channel  is  adapt- 
ed  to  receive  one  of  the  trailing  arms.  The  web  is 
adapted  to  fixedly  support  the  axle. 

Each  of  the  arms  has  a  first  aperture  and  a 
second  aperture,  with  the  first  and  second  ap- 
ertures  of  one  of  the  arms  being  aligned,  respec- 
tively,  with  the  first  and  second  apertures  of  the 
other  of  the  arms.  Each  of  the  first  apertures  is 
elongated  in  an  arc,  and  the  radius  of  the  arc  has 
its  origin  in  the  center  of  the  second  aperture.  Each 
aperture  is  adapted  to  receive  a  pin  for  mounting 
the  support  bracket  to  the  trailing  arm  so  that  when 
the  support  bracket  is  so  mounted,  it  is  pivotable 
relative  to  the  trailing  arm  about  an  axis  extending 
between  the  centers  of  the  second  apertures. 

In  one  aspect  of  the  invention,  the  narrowest 
width  of  the  first  aperture  is  greater  than  the  diam- 
eter  of  the  pin.  The  edges  of  the  arm  defining  the 
first  aperture  thereby  form  a  cam  surface  which  is 

5  adapted  to  receive  a  cam  follower  on  the  pin  when 
the  pin  is  disposed  within  the  aperture. 

In  another  aspect  of  the  invention,  the  pin 
mounts  the  support  bracket  to  the  trailing  arm  by 
bushed  connections  in  the  trailing  arm.  The  pin  has 

io  a  nut  threaded  onto  one  end,  and  a  washer  dis- 
posed  on  the  pin  adjacent  an  outer  surface  of  one 
of  the  plates.  When  the  nut  is  tightened,  the  washer 
is  fixed  against  the  outer  surface.  When  the  sup- 
port  bracket  is  pivoted  to  a  predetermined  angle 

75  relative  to  the  trailing  arm  as  defined  by  a  predeter- 
mined  pinion  angle  of  the  axle,  the  washer  is 
welded  to  the  outer  surface  of  the  arm. 

The  invention  will  now  be  described  with  refer- 
ence  to  the  accompanying  drawings,  in  which: 

20  FIG.  1A  is  a  side  elevational  view  of  a  typical 
trailing  arm  and  suspension  incorporating  an  ad- 
justable  axle  support  bracket  according  to  the 
invention  with  an  axle  fixed  at  a  predetermined 
pinion  angle; 

25  FIG.  1B  is  a  side  elevational  view  of  the  suspen- 
sion  of  FIG.  1A  with  an  axle  fixed  at  a  second 
predetermined  pinion  angle; 
FIG.  2  is  a  view  partly  in  cross  section  taken 
along  lines  2-2  of  FIG.  1; 

30  FIG.  3  is  an  isometric  view  of  the  axle  support 
bracket  with  a  forward  pin  according  to  the 
invention; 
FIG.  4  is  a  sectional  view  taken  along  line  4-4  of 
FIG.  1A;  and 

35  FIG.  5  is  a  sectional  view  taken  along  line  5-5  of 
FIG.  1A. 
Referring  now  to  the  drawings  and  to  FIGS.  1A 

and  1  B  in  particular,  there  is  shown  a  portion  of  a 
vehicle  frame  10  with  the  front  of  the  vehicle  to  the 

40  left  as  illustrated  in  the  drawings.  A  suspension 
system  generally  shown  as  12  mounts  the  frame  to 
ground-engaging  wheels  14  (shown  in  phantom). 
The  suspension  system  12  is  formed  from  a  sub- 
stantially  rigid  trailing  arm  16  which  is  pivotally 

45  mounted  to  a  frame  bracket  assembly  18.  It  will  be 
understood  that  a  like  trailing  arm  is  mounted  to  an 
opposite  side  of  the  vehicle  frame  in  similar  man- 
ner  with  an  aligned  pivot.  The  trailing  arm  16 
mounts  an  air  spring  assembly  22  at  another  end 

50  thereof,  the  upper  portion  of  which  is  secured  to 
the  frame  10  so  as  to  cushion  the  upward  and 
downward  movement  of  the  frame  with  respect  to 
an  axle  24.  The  axle  is  supported  by  an  axle 
support  bracket  26  which,  in  turn,  is  mounted  to  the 

55  trailing  arm  16.  It  is  the  axle  support  bracket  26 
which  embodies  the  invention. 

It  can  be  seen  in  FIGS.  1A  and  1B  that  the  axle 
24  is  a  drive  axle  having  a  differential  housing  90  to 
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which  a  drive  shaft  92  is  connected  by  a  conven- 
tional  universal  joint  94.  The  connecting  angle  at 
which  the  longitudinal  axis  of  the  drive  shaft  92 
intersects  the  forward  axis  96  of  the  differential  90 
at  the  joint  94  is  preferably  180  degrees  when  the 
vehicle  is  at  rest.  The  pinion  angle  may  be  defined 
for  purposes  of  the  invention  as  the  angle  a  of  the 
differential  forward  axis  96  from  a  horizontal  plane 
98.  The  axle  support  bracket  26  enables  adjust- 
ment  of  the  pinion  angle  to  obtain  the  preferable 
connecting  angle  so  that  the  suspension  system  12 
can  be  used  on  different  vehicles  without  redesign 
or  manufacture  of  special  parts. 

The  frame  bracket  assembly  18  as  shown  in 
FIGS.  1A,  1B,  and  2  comprises  a  frame  bracket  28 
mounted  to  a  side  of  the  frame  10  by  means  of 
bolts  30.  The  frame  bracket  28  projects  laterally 
outwardly  of  the  side  of  the  frame  10  into  align- 
ment  with  the  horizontal  space  between  the  frame 
10  and  the  ground-engaging  wheel  14.  The  frame 
bracket  28  has  an  elongated  opening  32  in  each  of 
two  depending  arms  through  which  a  pin  34 
passes.  The  openings  are  elongated  in  the  direc- 
tion  of  the  axis  of  the  vehicle  so  as  to  permit  the 
pin  34  to  shift  forwardly  or  rearwardly  with  respect 
to  the  frame  bracket  28.  An  adjustment  plate  36  is 
provided  on  each  end  of  the  pin  and  in  juxtaposi- 
tion  to  the  outside  surfaces  of  the  frame  bracket 
28.  Preferably,  the  frame  bracket  and  adjustment 
plates  have  interengaging  serrations  for  a  gripping 
adjustment  as  disclosed  and  claimed  in  U.S.  Patent 
No.  4,595,216,  issued  June  16,  1986,  which  is 
incorporated  herein  by  reference.  The  bracket  and 
plates  may  also  be  welded  together. 

The  trailing  arm  16  includes  a  transverse  open- 
ing  38  at  the  forward  end  40  thereof.  The  opening 
38  mounts  on  an  elastomeric  bushing  42  and  re- 
ceives  the  pin  34  to  pivotably  mount  the  trailing 
arm  16  to  the  frame  bracket  assembly  18.  The 
trailing  arm  16  is  pivotally  mounted  to  the  frame 
bracket  for  pivotable  movement  with  respect  there- 
to  through  an  inner  sleeve  bushing  44  and  the 
elastomeric  bushing  42.  The  inner  sleeve  bushing 
44  abuts  against  the  interior  of  the  depending  arms 
of  the  frame  bracket  28  so  that  the  tightening  of  the 
pin  34  will  clamp  the  inner  sleeve  bushing  44 
tightly  within  the  frame  bracket  28.  On  the  other 
hand,  the  elastomeric  bushing  42  has  a  length  less 
than  the  length  of  the  inner  sleeve  bushing  44  and 
is  thus  rotatable  with  respect  to  the  inner  sleeve 
44.  In  practice,  the  elastomeric  bushing  42  pro- 
vides  articulation  of  the  trailing  arm  16  about  the 
pin  34  in  a  torsional  sense  as  well  as  in  a  linear 
sense.  In  other  words,  the  trailing  arm  16  can 
pivotably  articulate  about  the  axis  of  the  pin  34  as 
well  as  about  an  axis  perpendicular  to  the  axis  of 
the  pin  34. 

An  air  spring  lower  mounting  plate  46  is  moun- 
ted  to  the  trailing  arm  16  at  the  distal  end  48 
thereof.  The  air  spring  lower  mounting  plate  sup- 
ports  a  piston  50.  An  air  spring  52  is  disposed 

5  between  the  piston  50  and  an  upper  mounting  plate 
54  by  which  the  upper  end  of  the  air  spring  52  is 
securely  attached  to  the  frame  10. 

The  axle  support  bracket  26  is  more  clearly 
shown  in  FIGS.  3,  4  and  5. 

io  Looking  now  at  FIG.  3,  the  axle  support  bracket 
26  generally  comprises  a  web  60  from  which  a  pair 
of  oppositely  disposed  platelike  arms  62  depend. 
Each  arm  has  a  pair  of  apertures,  one  rearward  64 
and  one  forward  66.  The  rearward  apertures  are 

is  aligned  with  each  other,  and  likewise,  the  forward 
apertures  66  are  aligned  with  each  other.  The  rear- 
ward  apertures  64  are  adapted  to  receive  a  rear  pin 
68.  The  rear  pin  68  mounts  the  rearward  portion  69 
of  the  axle  support  bracket  26  to  the  trailing  arm  16 

20  by  a  rearward  bushed  connection  70  (see  FIG.  5). 
Similarly,  a  forward  pin  71  is  adapted  to  be  re- 
ceived  by  the  forward  apertures  66  and  secure  the 
forward  end  72  of  the  axle  support  bracket  26  to 
the  trailing  arm  16  by  a  forward  bushed  connection 

25  73  (see  FIG.  4).  However,  it  can  be  seen  that  the 
forward  apertures  66  are  elongated  in  a  vertical 
direction,  somewhat  normal  to  the  longitudinal  axis 
of  the  trailing  arm  16,  thus  forming  slots.  More 
specifically,  each  forward  slot  66  is  disposed  on  an 

30  arc  with  a  radius  having  its  origin  centered  in  the 
rearward  aperture  64.  The  edges  of  each  forward 
slot  66  define  a  cam  surface  74. 

The  detailed  structure  of  the  forward  bushed 
connection  73  between  the  forward  pin  71  of  axle 

35  support  bracket  26  and  the  trailing  arm  16  is  illus- 
trated  in  FIG.  4.  The  laterally  spaced  arms  62  of 
the  axle  support  bracket  26  embrace  the  trailing 
arm  16.  In  other  words,  the  web  60  and  the  arms 
62  define  a  channel  75  in  which  the  trailing  arm  16 

40  is  received.  The  trailing  arm  16  has  an  opening  76, 
which  is  aligned  with  the  pair  of  forward  slots  66  in 
the  axle  bracket  26.  Within  the  opening  76  is 
press-fitted  a  rubber  bushing  78  bonded  to  an 
inner  metal  sleeve  80,  the  metal  sleeve  being  long- 

45  er  than  the  width  of  the  trailing  arm  16.  The  bushed 
connection  73  is  thus  generally  analogous  to  the 
pivotal  connection  between  the  forward  end  of  the 
trailing  arm  16  and  the  frame  bracket  assembly  18. 
However,  a  stepped  washer  82  is  provided  for  the 

50  pin  71  at  each  forward  slot  66.  Each  washer  82 
comprises  a  head  portion  84  and  a  cam  portion  86, 
the  cam  portion  being  disposed  within  the  slot  66, 
and  the  head  portion  84  being  disposed  adjacent  to 
and  in  contact  with  an  outer  surface  of  the  respec- 

55  tive  arm  62.  The  cam  portion  86  thus  forms  a  cam 
follower  which  can  slide  on  the  cam  surface  74, 
while  the  head  portion  84  preferably  has  a  diameter 
greater  than  the  largest  dimension  of  the  slot  66. 

3 
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The  pin  71  extends  through  the  washers  82  and 
the  sleeve  80.  The  metal  sleeve  80  is  adapted  to 
abut  an  inner  surface  of  the  cam  portion  86  of  each 
washer  82  and  be  held  securely  therebetween 
when  the  pin  71  is  tightened.  The  pin  71  is  adapted 
to  be  tightened  by  a  nut  88. 

The  detailed  structure  of  the  rearward  bushed 
connection  70  is  illustrated  in  FIG.  5.  It  can  be  seen 
that  the  rearward  bushed  connection  70  is  similar 
to  the  forward  bushed  connection  73,  the  principal 
difference  being  the  lack  of  stepped  washers  and 
slots.  The  trailing  arm  16  is  similarly  disposed 
within  the  channel  75  and  has  an  opening  76' 
aligned  with  the  rear  apertures  64.  A  rubber  bush- 
ing  78'  is  bonded  to  an  inner  metal  sleeve  80'  and 
press-fit  into  the  opening  76'.  The  sleeve  80'  and 
the  apertures  64  receive  the  rear  pin  68  with  ends 
of  the  sleeve  tightly  abutting  the  inner  surface  of 
arms  62.  The  pin  68  is  tightened  by  a  nut  88'. 
Thus,  before  tightening,  the  axle  support  bracket 
26  is  pivotable  about  rear  pin  68  so  that  the  for- 
ward  end  72  thereof  moves  relative  to  the  forward 
pin  71  between  the  limits  defined  by  the  length  of 
the  forward  slots  66  as  each  cam  portion  86  moves 
on  each  cam  surface  74. 

The  axle  24  is  fixedly  mounted  to  the  axle 
support  bracket  26  by  any  one  of  a  number  of 
conventional  ways  well  known  to  those  skilled  in 
the  art,  the  actual  manner  of  mounting  not  being 
pertinent  to  the  invention.  For  example,  the  axle  24 
may  be  bolted  to  the  bracket  26  by  U-bolts  as  in 
the  Neway  Corp.  AR-1  series  suspension  or  as 
illustrated  in  U.S.  Patent  No.  4,371,190  to  Vanden- 
berg,  issued  February  1,  1983.  Alternatively,  the 
axle  24  can  be  welded  to  a  saddle-like  portion  on 
the  support  bracket  26  as  shown  in  U.S.  Patent  No. 
3,332,701  to  Masser,  incorporated  herein  by  refer- 
ence.  Preferably,  the  manner  of  securing  the  axle 
24  to  the  bracket  26  will  depend  upon  the  structure 
and  configuration  of  the  axle.  It  will  be  understood 
that  a  bracket  26  of  the  present  invention  is  in- 
tended  to  be  adaptable  as  a  retrofit  on  existing 
suspensions  as  well  as  original  equipment  on  new 
suspensions. 

In  the  embodiment  illustrated  in  FIGS.  3 
through  5,  the  axle  24  is  clamped  to  the  axle 
support  bracket  26.  The  web  60  has  flanges  61 
extending  outwardly  beyond  the  depending  arms 
62.  Each  flange  has  apertures  100  through  which 
bolts  102  extend  upwardly.  A  crush  plate  104  is 
disposed  on  the  upper  surface  106  of  the  web  60, 
and  the  axle  24  rests  transversely  of  the  channel  in 
the  bracket  26  on  the  crush  plate.  An  upper  clamp- 
ing  plate  108  is  received  over  the  bolts  102.  Nuts 
110  on  the  bolts  tighten  the  clamping  plate  108 
against  the  axle  24  to  clamp  the  axle  to  the  support 
bracket  26. 

During  assembly  of  the  vehicle  suspension,  it 
is  necessary  to  adjust  the  axle  24  to  a  predeter- 
mined  pinion  angle  as  suitably  required  to  place  a 
particular  drive  axle  in  alignment  with  a  particular 

5  engine.  With  the  axle  support  bracket  26  of  the 
invention,  the  forward  and  rearward  pins  71,  68  are 
loosened  to  permit  the  bracket  26  and  the  axle  24 
mounted  thereto  to  pivot  about  the  rear  pin  68.  The 
pivot  angle  is  typically  within  a  range  of  seven  or 

io  eight  degrees  as  provided  by  the  limit  of  travel  of 
the  cam  portion  86  within  the  forward  slots  66. 
When  the  predetermined  pinion  angle  is  obtained 
by  rotating  the  axle  bracket  26  about  the  rear  pin 
68,  the  head  portions  84  of  the  stepped  washers  82 

is  on  the  forward  pin  71  are  welded  to  the  adjacent 
depending  arms  62  of  the  axle  support  bracket  26 
by  weldments  90  as  shown  in  FIGS.  3  and  4.  With 
this  operation,  the  pinion  angle  is  set  according  to 
the  fixed  position  of  the  axle  support  bracket  26 

20  relative  to  the  trailing  arm  16. 
It  is  contemplated  that  in  most  suspensions 

utilizing  the  present  invention,  no  further  adjust- 
ment  of  the  pinion  angle  would  be  necessary  or 
desirable. 

25  It  will  further  be  understood  that  reasonable 
variations  and  modifications  of  the  embodiment  de- 
scribed  are  possible  without  departing  from  the 
scope  of  the  invention  as  defined  by  the  appended 
claims.  For  example,  it  will  be  understood  that  slots 

30  could  be  provided  at  the  rearward  portion  of  the 
bracket  so  that  the  bracket  pivots  about  the  forward 
pin.  Similarly,  slots  can  be  provided  in  both  the 
front  and  rear  portions  of  the  axle  support  bracket. 

35  Claims 

1.  A  support  bracket  for  mounting  an  axle  to  a 
trailing  arm  in  a  vehicle  suspension,  the  sup- 
port  bracket  characterized  by: 

40  a  pair  of  spaced  arms  connected  by  a 
web,  thereby  defining  a  channel,  said  channel 
being  adapted  to  receive  the  trailing  arm; 

means  on  said  web  for  securely  mounting 
the  axle  to  the  web  transversely  of  the  channel; 

45  each  of  the  arms  having  a  first  aperture 
and  a  second  aperture  formed  therein,  the  first 
and  second  apertures  of  one  of  the  arms  being 
aligned,  respectively,  with  the  first  and  second 
apertures  of  the  other  of  the  arms; 

50  each  of  said  first  apertures  being  elon- 
gated  in  an  arc  with  a  radius  having  its  origin 
centered  in  the  second  aperture;  and 

each  aperture  being  adapted  to  receive  a 
pin  for  mounting  the  support  bracket  to  the 

55  trailing  arm,  whereby  when  the  support  bracket 
is  so  mounted,  it  is  pivotable  relative  to  the 
trailing  arm  about  an  axis  extending  between 
centers  of  the  second  apertures. 

4 
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2.  The  support  bracket  of  claim  1  wherein  the 
narrowest  width  of  one  of  the  first  apertures  is 
greater  than  the  diameter  of  the  pin,  the  edges 
of  the  arm  defining  said  first  aperture  thereby 
forming  a  cam  surface  adapted  to  receive  a 
cam  follower  on  the  pin  when  the  pin  is  dis- 
posed  within  the  aperture. 

3.  In  a  vehicle  suspension  system  for  mounting 
ground  engaging  wheels  to  a  vehicle  frame, 
the  suspension  system  comprising  a  pair  of 
substantially  rigid  arms  secured  to  opposite 
sides  of  the  frame  through  substantially 
aligned  pivot  mounts;  at  least  one  wheel-carry- 
ing  axle  mounted  to  the  arms;  and  an  axle 
support  means  for  securing  said  at  least  one 
axle  to  each  of  the  arms;  the  improvement  in 
each  of  the  axle  support  means  characterized 
by: 

a  support  bracket  having  a  pair  of  spaced 
plates  connected  by  a  web,  said  plates  and 
web  thereby  defining  a  channel  in  which  the 
rigid  arm  is  received,  said  at  least  one  axle 
being  fixedly  secured  to  the  web; 

each  of  the  plates  having  a  first  aperture 
and  a  second  aperture,  the  first  and  second 
apertures  on  one  of  the  plates  being  aligned, 
respectively,  with  the  first  and  second  aper- 
tures  on  the  other  of  the  plates; 

each  of  said  first  apertures  being  elon- 
gated  in  an  arc  with  a  radius  having  its  origin 
centered  in  the  second  aperture; 

a  first  pin  extending  through  and  between 
the  first  apertures  and  the  trailing  arm;  and 

a  second  pin  extending  through  and  be- 
tween  the  second  apertures  and  the  trailing 
arm,  whereby  the  support  bracket  is  mounted 
to  the  trailing  arm  so  that  it  is  pivotable  relative 
to  the  trailing  arm  about  the  longitudinal  axis  of 
the  second  pin. 

4.  The  improvement  of  claim  3  wherein  the  nar- 
rowest  width  of  one  of  the  first  apertures  is 
greater  than  the  diameter  of  the  first  pin,  the 
edges  of  the  plate  defining  said  first  aperture 
thereby  forming  a  cam  surface  adapted  to  re- 
ceive  a  cam  follower  on  the  pin,  said  cam 
follower  disposed  within  the  first  aperture. 

5.  The  improvement  of  claim  4  wherein  a  stepped 
washer  is  disposed  on  the  pin,  said  washer 
having  a  portion  which  forms  the  cam  follower. 

6.  The  improvement  of  claim  3  wherein  the  pin 
has  an  end  adapted  to  receive  a  threaded  nut, 
and  a  washer  is  disposed  on  the  pin  adjacent 
to  an  outer  surface  of  one  of  the  plates. 

7.  The  improvement  of  any  one  of  claims  3  to  6 
wherein  the  support  bracket  is  pivotable  to 
predetermined  angle  relative  to  the  trailing  arm 
defined  by  a  predetermined  pinion  angle  of  the 

5  axle. 

8.  The  improvement  of  claim  7  wherein  a  washer 
is  disposed  on  the  first  pin  adjacent  an  outer 
surface  of  one  of  the  plates,  and  the  washer  is 

io  welded  to  the  outer  surface  when  the  predeter- 
mined  angle  is  obtained. 

9.  The  improvement  of  any  one  of  claims  3  to  8 
wherein  the  first  and  second  pins  are  con- 

15  nected  to  the  trailing  arm  by  bushed  connec- 
tions. 

10.  A  method  of  mounting  an  axle  to  a  movable 
member  in  a  vehicle  suspension  characterized 

20  by  the  steps  of: 
providing  a  support  bracket  having  a  pair 

of  spaced  arms  connected  by  a  web,  said 
spaced  arms  and  web  thereby  defining  a  chan- 
nel,  each  arm  having  a  first  aperture  and  a 

25  second  aperture,  the  first  and  second  aper- 
tures  on  one  arm  being  aligned,  respectively, 
with  the  first  and  second  apertures  on  the 
other  arm,  each  of  said  first  apertures  being 
elongated  in  an  arc  with  a  radius  having  its 

30  origin  centered  in  the  second  aperture; 
fixedly  securing  the  axle  to  the  web; 
locating  the  movable  member  within  the 

channel; 
inserting  a  first  pin  through  the  first  ap- 

35  ertures  and  through  a  bushed  connection  with 
the  movable  member; 

inserting  a  second  pin  through  the  second 
apertures  and  through  a  bushed  connection 
with  the  movable  member; 

40  rotating  the  support  bracket  about  the  lon- 
gitudinal  axis  of  the  second  pin  to  a  predeter- 
mined  angle  relative  to  the  movable  member; 
and 

fixedly  securing  the  first  pin  to  the  arms. 
45 

50 
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