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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  pressurized 
fluid  operated  shifting  mechanism,  which  may  be 
(i)  of  the  "X-Y  type"  for  cooperation  with  a  shift  bar 
housing  assembly  for  selectively  shifting  a  change 
gear  mechanical  transmission  or  (ii)  of  the  type 
utilizing  separate  cylinder/piston  assemblies  for 
each  shift  fork.  In  particular,  the  present  invention 
relates  to  an  automatically  or  semi-automatically 
controlled,  pressurized  fluid  actuated  shifting 
mechanism  which  is  effective  to  utilize  dual  pres- 
sures  to  improve  shift  quality  and  to  minimize  wear 
on  the  shift  mechanism  components. 

Description  of  the  Prior  Art 

Shift  bar  housing  assemblies  for  mechanical 
change  gear  transmissions  comprising  a  plurality  of 
generally  parallel,  independently  axially  movable 
shift  bars  or  shift  rails,  each  carrying  a  shift  fork 
fixed  thereto,  and  shift  block  mechanisms  allowing 
a  single  shift  bar  to  be  selected  and  axially  moved 
to  effect  engagement/disengagement  of  a  particular 
gear  ratio  are  well  known  in  the  prior  art  as  may  be 
seen  by  reference  to  United  States  Patent  Nos. 
2,951  ,392;  4,455,883;  4,567,785  and  4,584,895. 

Typically,  such  shift  bar  housings  are  manually 
controlled  and  operated  by  a  shift  finger  fixed  to  a 
directly  mounted  shift  lever  or  to  the  cross  shaft  of 
a  remotely  controlled  shifting  mechanism.  Interlock 
mechanisms  are  usually  provided  to  prevent  move- 
ment  of  more  than  one  shift  rail  at  a  time  from  the 
axially  centered  or  neutral  positions  thereof. 

Automatically  controlled  pressurized  fluid  ac- 
tuated  X-Y  type  shifting  mechanisms  wherein  a 
shift  finger  is  automatically  moved  in  the  X  or  rail 
selection  direction  and  then  in  the  Y  or  gear  en- 
gagement/disengagement  direction  are  known  in 
the  prior  art  as  may  be  seen  by  reference  to  United 
States  Patent  No.  2,931  ,237. 

Shift  bar  housing  assemblies  utilizing  pressur- 
ized  fluid  actuated  pistons  and  the  like  to  control 
each  shift  rail  in  an  automatic  or  semi-automatic 
mechanical  transmission  are  known  in  the  prior  art 
as  may  be  seen  by  reference  to  United  States 
Patents  Nos.  4,445,393  and  4,722,237. 

A  pressurized  fluid  actuator  shifting  mechanism 
comprising  a  shift  actuator  having  three  positions 
controlled  by  a  valve  system  so  as  to  exert  a 
smaller  force  when  the  actuator  is  moving  in  its 
end  positions  is  known  from  EP-A-0  291  964. 

The  prior  art  pressurized  fluid  actuated  shifting 
mechanisms  for  providing  automatic  and/or  semi- 

automatic  shifting  of  mechanical  change  gear  trans- 
missions  normally  utilized  with  direct  and/or  remote 
manual  shifting  mechanisms  were  not  totally  sat- 
isfactory  as  pressurized  fluid  was  supplied  either 

5  selectively  or  constantly  to  selected  chambers  at 
only  a  single  relatively  high  pressure  which  re- 
sulted  in  certain  operations  occurring  on  a  more 
rapid,  harsher  basis  than  desired,  overshooting  of  a 
selected  position  and/or  the  possibility  of  undue 

io  wear  to  components  such  as  shift  forks  or  the  like. 

SUMMARY  OF  THE  INVENTION 

In  accordance  with  the  present  invention,  the 
75  drawbacks  of  the  prior  art  have  been  minimized  or 

overcome  by  the  provision  of  a  relatively  simple 
and  reliable  X-Y  shifting  mechanism  which  is  easily 
connectable  to  electric  and  pressurized  fluid  sour- 
ces  which  will  provide  pressurized  fluid  at  a  first, 

20  relatively  high  pressurization  or  at  a  second,  rela- 
tively  low,  pressurization  to  selected  actuator 
chambers  in  accordance  with  predetermined  logic 
rules  to  minimize  wear  and  to  improve  perfor- 
mance. 

25  The  shift  mechanism  is  preferably  electrically 
controlled  and  pressurized  fluid,  preferably  pressur- 
ized  air  from  a  vehicular  onboard  air  system,  ac- 
tuated  and  preferably  requires  only  a  single  electric 
and  a  single  pressurized  fluid  connection  thereto. 

30  Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  new  and  improved  electrically 
controlled,  pressurized  fluid  actuated,  shift  mecha- 
nism  and  a  method  for  mechanical  transmission. 

This  and  other  objects  and  advantages  of  the 
35  present  invention  will  become  apparent  from  a 

reading  of  the  description  of  the  preferred  embodi- 
ment  taken  in  view  of  the  attached  drawings,  and 
are  solved  by  the  features  of  claim  1  and  the  steps 
of  claim  6. 

40 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  front  view  of  an  X-Y  shifting 
utilizing  the  dual  pressure  control  mechanism  of 

45  the  present  invention. 
Figure  2  is  a  top  view  of  an  X-Y  shifting 

mechanism  f  the  present  invention. 
Figure  3  is  a  sectional  view  of  the  X-Y  shifting 

mechanism  utilizing  the  dual  pressure  control 
50  mechanism  of  the  present  invention  taken  substan- 

tially  along  line  3-3  in  Figure  1. 
Figure  4  is  a  schematic  illustration  of  a  portion 

of  mechanical  transmission  shift  bar  housing  as- 
sembly  of  the  type  suited  for  control  with  the  X-Y 

55  shifting  mechanism  of  the  present  invention. 
Figure  5  is  a  schematic  illustration  of  a  partially 

automated  mechanical  transmission  system  in 
which  the  invention  of  the  present  invention  may  be 
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advantageously  utilized. 
Figure  6  is  a  schematic  illustration  of  a  system 

for  supplying  pressurized  fluid  at  a  selected  one  of 
two  levels  of  pressurization. 

Figure  7  is  a  schematic  illustration  of  an  al- 
ternate  system  for  supplying  pressurized  fluid  at  a 
selected  one  of  two  levels  of  pressurization. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

In  this  disclosure,  certain  terminology  will  be 
used  for  convenience  in  reference  only  and  will  not 
be  limiting.  For  example,  the  terms  "forward"  and 
"rearward"  will  refer  to  directions  forward  and  rear- 
ward  of  the  vehicle  in  which  the  transmission  is 
installed.  The  terms  "rightward",  "leftward",  "up- 
ward"  and  "downward"  will  refer  to  directions  as 
taken  in  the  drawings  in  connection  with  which  the 
terminology  is  used.  The  terms  "inward"  and  "out- 
ward"  will  refer  to  directions  forward  and  away 
from,  respectively,  the  geometric  center  of  the  ap- 
paratus.  The  terms  "pivot"  and  "rotate"  as  used 
herein  will  both  refer  to  movement  of  a  specified 
object  about  an  axis.  The  foregoing  applies  to 
normal  derivatives  of  the  above  mentioned  terms 
and  terms  of  similar  import. 

Change  gear  heavy  duty  truck  mechanical 
transmissions  are  well  known  in  the  prior  art  as 
may  be  seen  by  reference  to  U.S.  Patent  No. 
3,105,395.  First  class  lever  mechanisms  for  directly 
shifting  such  change  gear  transmissions  are  well 
known  in  the  art  as  may  be  seen  by  reference  to 
U.S.  Patent  Nos.  3,934,485  and  4,022,077.  Remote 
controls  for  shifting  transmissions  of  this  type  are 
also  well  known  in  the  art  as  may  be  seen  by 
reference  to  U.S.  Patent  Nos.  4,104,929  or 
4,157,740  and  4,206,826.  Such  transmissions  typi- 
cally  included  a  shift  bar  housing  assembly  an 
example  of  which  may  be  seen  schematically  in 
Figure  4.  The  shift  bar  housing  assembly  10  typi- 
cally  comprises  a  plurality  of  axially  movable  shift 
rails,  12,  14  and  16,  each  of  which  carry  a  shift  fork 
18,  20  and  22,  respectively,  fixed  thereto  for  axial 
movement  therewith.  As  is  well  known,  the  shift 
forks  are  each  associated  with  a  positive  clutch 
mechanism  for  selectively  engaging/disengaging  a 
first  and/or  a  second  gear  to  a  shaft. 

Typically,  shifting  of  such  transmissions  is  ac- 
complished  by  selecting  a  shift  rail  by  moving  an 
engagement  member  such  as  a  shift  finger  axially 
or  pivotably  along  the  axis  X-X  into  alignment  with 
a  shift  block  or  notch  24,  26  or  28  carried  by  the 
selected  shift  rail  and  then  causing  axial  movement 
of  the  selected  shift  rail  by  axially  moving  or  pivot- 
ing  the  shift  finger  to  apply  an  axial  force  in  the 
direction  of  axis  Y-Y.  In  a  typical  manual  transmis- 
sion,  the  above  is  accomplished  by  utilization  of  a 

first  class  lever  which  could  be  pivoted  in  the 
directions  of  axes  X-X  and  Y-Y  or  by  utilization  of  a 
shift  shaft  carrying  a  shift  finger  thereon  which  was 
axially  movable  in  the  direction  of  axis  X-X  and 

5  then  pivotably  movable  about  the  axis  X-X  to  apply 
an  axial  force  in  the  direction  of  the  axis  Y-Y. 

The  dual  pressure  shifting  mechanism  of  the 
present  invention  is  illustrated  in  connection  with  an 
X-Y  type  mechanism  as  disclosed  in  EP-A-0  315 

io  347,  but  is  also  equally  applicable  to  other  pressur- 
ized  fluid  actuated  mechanisms  such  as,  for  exam- 
ple,  illustrated  in  above-mentioned  U.S.  Patent  Nos. 
4,722,237  and  4,445,393. 

Automatic  and  semi-automatic  mechanical 
is  transmissions  based  upon  generally  standard  me- 

chanical  transmissions  provided  with  elec- 
tric/pneumatic  actuators  controlled  by  a  control  unit 
are  well  known  in  the  prior  art  as  may  be  seen  by 
reference  to  United  States  Patent  Nos.  4,648,290 

20  and  4,361  ,060. 
X-Y  shifting  mechanism  30  is  enclosed  within  a 

housing  32  having  a  mounting  plate  portion  34  with 
bolt  bores  36  in  a  pattern  allowing  the  mechanism 
30  to  be  mounted  at  the  upper  opening  in  a  trans- 

25  mission  shift  bar  housing  normally  receiving  the 
shift  tower.  A  shift  finger  38  extends  downwardly 
from  housing  32  for  interaction  with  the  shift  rails. 

Housing  32  includes  a  portion  40  enclosing  the 
select  piston/cylinder  assembly  42  for  moving  shift 

30  finger,  axially  or  pivotably,  in  the  direction  of  line  X- 
X  for  selection  of  a  selected  shift  rail  12,  14  or  16; 
and  a  transversely  extending  portion  44  enclosing 
piston/cylinder  assembly  46  for  moving  shift  finger 
38  in  the  direction  of  line  Y-Y  to  cause  axial  move- 

35  ment  of  the  selected  shift  rail  and  its  associated 
shift  fork  for  engaging  or  disengaging  a  selected 
transmission  ratio  gear.  As  is  illustrated  in  Figure  3, 
piston/cylinder  assembly  46  is  larger  than  pis- 
ton/cylinder  assembly  42  as  moving  shift  finger  38 

40  in  the  engagement,  i.e.  Y-Y,  direction  requires 
greater  force  than  moving  shift  finger  38  in  the 
selection,  i.e.  X-X,  direction.  Housing  32  also  in- 
cludes  a  valving  portion  48  defining  a  single  mul- 
tiple  pin  electric  connector  50,  a  single  inlet  52  for 

45  connection  to  a  source  of  pressurized  fluid,  pres- 
surized  to  a  selected  one  of  two  selectable  levels 
of  pressurization,  such  as  a  regulated,  dried,  fil- 
tered  connection  to  the  onboard  vehicle  air  system, 
and  a  pressurized  fluid  exhaust  to  atmosphere  54. 

50  The  valving  portion  48  also  contains  the  valves  for 
controlling  the  X-X  and  Y-Y  piston/cylinder  assem- 
blies,  42  and  46,  respectively,  a  common  pressur- 
ized  fluid  gallery  fluidly  connected  to  inlet  52  and  a 
common  exhaust  gallery  fluidly  connected  to  the 

55  exhaust  outlet  54.  Housing  32  also  defines  a  con- 
nector  60  for  a  neutral  position  sensor  62  and  a 
pair  of  breather  plugs  64  and  66  for  the  pis- 
ton/cylinder  assemblies.  Other  vent  or  breather 

3 
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plugs  may  be  provided  as  necessary. 
The  structural  details  and  the  operation  of  X-Y 

shifter  30  is  best  appreciated  by  reference  to  the 
sectional  drawing  in  Figure  3.  The  engage- 
ment/disengagement  assembly  46  for  moving  shift 
finger  38  in  the  Y-Y  axial  direction  comprises  a 
shaft  68  supported  as  at  sleeve  bushings  70  for 
axial  movement  in  the  Y-Y  direction,  and  pivotal 
movement,  relative  to  housing  32.  The  shift  finger 
38  is  integral  with  a  shift  finger  carrier  72  axially 
and  rotationally  fixed  to  shaft  68  as  by  set  screw 
74. 

Adjacent  its  upper  end,  a  piston  76  is  axially 
fixed  to  shaft  68  between  a  shoulder  78  and  a  nut 
and  washer  80  retained  on  threaded  upper  exten- 
sion  82  of  shaft  68.  Piston  76  is  slidably  and 
sealingly  received  within  cylinder  member  84  to 
define  sealed  chambers  86  and  88.  A  piston  90  is 
slidably  and  sealingly  received  within  a  cylinder 
member  92.  The  piston  90  and  cylinder  92  define  a 
sealed  chamber  94  above  the  piston.  Downward 
axial  movement  of  piston  90  is  limited  by  washer 
shaped  stop  member  96  having  a  central  opening 
98  allowing  the  lower  surface  100  of  piston  90  to 
fluidly  communicate  with  and  define  chamber  88 
and  to  contact  extension  82  of  shaft  68.  Surface 
100  of  piston  90  will  contact  shaft  68  extension  82 
when  piston  90  is  in  its  lowest  most  position  and 
shift  finger  carrier  72  and  shift  finger  38  are  in  the 
neutral  or  axially  nondisplaced  condition  as  illus- 
trated  in  Figure  3.  Piston  76  defines  an  upper  and 
a  lower  surface  102  and  104,  exposed  to  a  pres- 
sure  in  chambers  88  and  86,  respectively,  which 
are  smaller  than  the  upper  surface  106  and  lower 
surface  100  of  piston  90  exposed  to  fluid  pressure 
in  chambers  94  and  88,  respectively.  While  surface 
106  is  equal  in  area  to  surface  100,  at  times  when 
piston  surface  100  is  engaging  stop  member  96  or 
extension  82,  the  effective  area  of  surface  106 
exceeds  that  of  surface  100. 

The  piston/cylinder  assembly  46  allows  shaft 
68  to  assume  any  selected  one  of  three  selectable 
axial  positions,  namely  axially  centered  as  illus- 
trated  in  Figure  3,  an  upward  axial  displacement 
wherein  surface  102  will  contact  stop  member  96 
and  a  downward  axial  displacement  wherein  sur- 
face  104  contacts  a  stop  member  108.  The  upward 
and  downward  displacements  are  selected  in  view 
of  the  required  axial  displacements  of  shift  rails  and 
associated  shift  forks  to  cause  engagement  and 
disengagement  of  transmission  ratio  gears. 

To  cause  shaft  68  to  assume  its  axially  non- 
displaced  neutral  position,  chambers  94  and  86  are 
pressurized  while  chamber  88  is  exhausted.  To 
cause  shift  68  to  be  displaced  axially  downwardly, 
chambers  88  and  94  are  pressurized  while  cham- 
ber  86  is  exhausted.  It  is  noted  that  chamber  94 
could  be  exhausted  to  achieve  the  same  but  some- 

what  slower  downward  displacement.  To  cause  up- 
ward  axial  displacement  of  shaft  68,  chamber  86  is 
pressurized  while  chambers  88  and  94  are  ex- 
hausted. 

5  Movement  of  shift  finger  38  in  the  X-X  direction 
to  align  the  shift  finger  with  a  selected  shift  rail  is 
accomplished  by  selective  axial  positioning  of  shaft 
110  which  is  slidably  supported  in  housing  32  as 
by  bushing  112  for  movement  substantially  per- 

io  pendicular  to  the  axial  movement  of  shaft  68.  Ex- 
cept  for  being  somewhat  smaller  in  size,  shaft  110 
and  its  associated  piston/cylinder  assembly  42  is 
substantially  functionally  and  structurally  identical 
to  that  of  shaft  68  and  associated  piston/cylinder 

is  assembly  46  described  above. 
Briefly,  piston  114  is  fixed  to  shaft  110  and 

defines  sealed  chambers  116  on  118  on  the  right 
and  left  faces,  respectively,  thereof.  A  larger  piston 
for  contact  with  a  leftwardly  extending  extension  of 

20  shaft  110  has  a  rightwardly  facing  surface  exposed 
to  pressure  in  chamber  118  and  a  leftwardly  facing 
surface  defining  and  exposed  to  fluid  pressure  in  a 
sealed  chamber  122. 

A  first  washer  shaped  stop  member  124  limits 
25  rightward  axial  movement  of  piston  120  and  left- 

ward  axial  movement  of  piston  114.  Stop  member 
126  limits  rightward  axial  movement  of  piston  114. 

A  crank  mechanism  for  pivoting  shift  finger  in 
the  X-X  direction  is  controlled  by  shaft  110.  A 

30  crank  connector  132  is  attached  to  shaft  110  as  by 
a  set  screw  or  the  like.  The  crank  connector  132 
includes  a  portion  136  axially  offset  but  substan- 
tially  parallel  to  shaft  110.  Portion  136  defines  a 
slot  for  receipt  of  a  generally  bulbulous  portion 

35  defined  by  the  shift  finger  carrier  to  define  a  ball 
and  slotted  socket  type  connection.  The  carrier  72 
and  shift  finger  38  are  thus  a  crank  lever,  pivotably 
movable  about  the  axis  of  shaft  68. 

In  the  axially  centered  position  of  shaft  110 
40  shown  is  Figure  3,  shift  finger  38  will  align  with  the 

shift  block  26  of  shift  rail  14.  Movement  of  shaft 
110  rightwardly  will  cause  shift  finger  38  to  pivot  to 
the  position  illustrated  by  phantom  line  144  for 
alignment  with  shift  block  28  of  shift  rail  16.  Move- 

45  ment  of  shaft  110  leftwardly  will  cause  the  shift 
finger  38  to  pivot  to  the  position  illustrated  by 
phantom  line  146  to  align  with  shift  block  24  of  shift 
rail  12. 

Pressurization  of  chambers  122  and  116  and 
50  exhaust  of  chamber  118  will  cause  shaft  110  to 

assume  the  axially  centered  position  of  Figure  3. 
Pressurization  of  chamber  118,  and  preferably 
chamber  122,  and  exhaust  of  chamber  116  will 
cause  shaft  110  to  be  axially  displaced  rightwardly. 

55  Pressurization  of  chamber  116  and  exhaust  of 
chambers  118  and  122  will  cause  shaft  110  to  be 
displaced  axially  leftwardly. 

4 
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Pressurization  and  exhaust  of  each  of  the  in- 
dividual  chambers  94,  88,  86,  116,  118  and  122, 
respectively,  is  controlled  by  one  of  the  three-way 
two-position  solenoid  valves  150,  152,  154,  156, 
158  and  160,  respectively.  The  valves  are  of  a 
standard  type  having  a  first  port  connected  to  a 
common  gallery  of  pressurized  fluid  supplied  by 
single-inlet  connection  52,  a  second  port  connected 
to  common  exhaust  gallery  and  a  third  port  con- 
nected  to  the  individual  chamber  controlled  by  the 
valve.  The  valves  are  normally  in  the  chamber 
exhaust  position  and,  by  action  of  the  solenoids  are 
movable  to  the  chamber  pressurization  position. 
Control  of  the  various  operating  solenoids  for  the 
valves  150,  152,  154,  156,  158  and  160  is  by  the 
single  electrical  connector  50  which  receives  com- 
mands  from  a  control  unit  or  ECU. 

A  spring  biased  detent  plunger  170  cooperates 
with  a  detent  groove  172  to  resiliently  bias  the 
finger  38  in  the  neutral  condition  and  cooperates 
with  sensor  62  to  provide  a  neutral  signal  to  the 
transmission  control  unit. 

It  is  noted  that  shaft  68,  and  thus  shift  finger 
38,  once  positioned  in  a  selective  axial  position  will 
remain  in  that  position  even  if  all  pressure  to  the 
various  chambers  is  removed.  However,  to  assure 
that  the  selected  gears  remain  engaged,  it  is  com- 
mon  practice  to  retain  pressure  in  the  appropriate 
cylinder.  This  is  especially  true  in  those  types  of 
three  position  actuators  using  only  two  solenoid 
valves  with  a  constantly  pressurized  cylinder  cham- 
ber  and  a  differential  area  piston. 

Figure  5  schematically  illustrates  a  typical 
semi-automatic  transmission  system  200  utilizing 
an  X-Y  shifter  assembly.  The  system  includes  a 
mechanical  transmission  202  shifted  by  X-Y  shifter 
30.  An  ECU  204  receives  various  input  signals  and 
processes  same  in  accordance  with  predetermined 
logic  rules  to  issue  command  signals  to  a  solenoid 
manifold  206  which  will  include  the  solenoid  valves 
illustrated  in  Figure  3  as  well  as  one  or  more  valves 
to  control  the  pressurization  level  of  the  pressur- 
ized  fluid. 

It  has  been  found  that  shift  performance  can  be 
increased,  by  reducing  shift  harshness,  and  wear  of 
the  shift  elements  reduced  and  overshooting  of 
selected  positions,  especially  neutral,  reduced  if 
the  various  shift  actuator  chambers  are  subject  to  a 
reduced  level  or  pressurization  at  selected  times. 
By  way  of  example,  after  initiation  of  shift  into  gear 
at  a  relatively  high  pressure  to  obtain  rapid  and 
good  initial  jaw  clutch  penetration,  continued  high 
pressure  on  the  actuator  may  result  in  undue  wear 
to  the  shift  forks,  the  actuator  and  the  like  when 
only  a  reduced  pressure  is  necessary  to  hold  the 
clutch  engaged  and/or  bias  the  jaw  clutches  from 
only  partial  to  full  engagement  thereof.  Further,  a 
relatively  low  pressure  is  sufficient  to  bias  an  en- 

gaged  jaw  clutch  to  neutral  upon  achieving  a  trans- 
mission  torque  break  or  reversal,  while  subjecting 
the  actuator  to  relatively  high  pressure  while  the 
jaw  clutch  is  subject  to  a  torque  lock  may  result  in 

5  undue  wear,  premature  disengagement  and/or 
overshooting  of  the  neutral  position. 

Briefly,  it  has  been  found  that  pressurizing  the 
pressurized  actuator  chambers  of  pressurized  fluid 
actuated  shifting  devices  with  an  initial  high  pres- 

w  surization  i.e.  about  4,22  -  5,62  Bar  (60-80  psi),  to 
engage  a  selected  gear  ratio,  preferably  followed 
by  a  reduced  pressurization,  i.e.  about  1,41  Bar  (20 
psi),  after  a  preselected  period  of  time,  i.e.  about 
0.5  to  1.0  seconds,  to  complete  the  jaw  clutch 

is  engagement  and/or  to  provide  a  hold  in  gear  func- 
tion;  and  pressurizing  the  pressurized  actuator 
chambers  with  the  reduced  pressurization  fluid  to 
disengage  a  gear  ratio  provides  both  improved  shift 
quality  and  performance  and  reduced  wear. 

20  Two  alternate  systems  for  selectively  providing 
a  selected  relatively  high  or  relatively  low  pres- 
surization  level  pressurized  fluid  to  the  solenoid 
valves  are  illustrated  in  Figures  6  and  7. 

In  system  220,  pressurized  fluid  from  supply 
25  222  is  split  into  parallel  paths  224  and  226,  respec- 

tively,  controlled  by  an  80  psi  and  20  psi  regulator, 
228  and  230,  respectively.  A  three-way,  two-posi- 
tion  valve  232,  controlled  by  solenoid  234  will  con- 
nect  either  the  5,62  Bar  (80  psi)  or  1,41  Bar  (20 

30  psi)  pressurized  fluid  to  outlet  conduit  236  which 
leads  to  the  control  solenoid  valves.  Solenoid  234 
is  controlled  by  an  ECU,  such  as  ECU  204  de- 
scribed  above. 

In  system  240,  pressurized  fluid  from  supply 
35  222  is  split  into  two  paths,  242  and  244.  Path  244 

connects  directly  to  three-way,  two-position  valve 
232  controlled  by  solenoid  234,  while  path  244 
includes  a  1,41  Bar  (20  psi)  regulator.  The  valve 
232  will  connect  either  full  supply  pressure,  or  1,41 

40  Bar  (20  psi)  pressurized  fluid  to  the  outlet  conduit 
246  which  includes  an  5,62  Bar  (80  psi)  regulator 
228. 

Various  other  control  circuits  are,  of  course, 
also  possible.  For  example,  dual  or  multiple  pres- 

45  sures  may  be  obtained  by  pulse  width  modulation 
of  a  solenoid  operated  pressure  regulator.  The  reg- 
ulators  and  three-position  valves  may  be  of  any 
well  known  construction. 

Accordingly,  it  may  be  seen  that  a  relatively 
50  simple  dual  pressure  system  for  pressurized  fluid 

shift  actuators  for  mechanical  change  gear  trans- 
missions  has  been  provided. 

Although  the  present  invention  has  been  de- 
scribed  with  a  certain  degree  of  particularity,  it  is 

55  understood  that  the  description  is  by  way  of  exam- 
ple  only  and  is  not  intended  to  be  limiting.  Various 
substitution  and  rearrangements  of  the  components 
are  possible. 

5 
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Claims 

1.  A  control  system  for  controlling  pressurized 
fluid  operated  shift  actuators  (30)  for  mechani- 
cal  transmissions,  said  actuators  including  a 
first  (88)  and  a  second  (86)  pressurizable 
chamber,  pressurization  of  said  first  chamber 
effective  to  urge  said  actuator  into  a  first  posi- 
tion  for  causing  engagement  of  a  selected  ratio 
of  said  transmission  and  pressurization  of  said 
second  chamber  effective  to  urge  said  actuator 
into  a  second  position  for  causing  disengage- 
ment  of  said  selected  ratio,  and  shift  control 
means  for  selectively  pressurizing  and  venting 
selected  ones  of  said  first  and  second  cham- 
bers  by  selectively  connecting  same  to  a  con- 
trolled  source  (236)  of  pressurized  fluid  and  to 
an  exhaust  (54),  said  system  characterized  by: 

means  (220)  for  causing  said  controlled 
source  to  be  pressurized  to  a  selected  one  of 
a  first  pressure  level  or  a  second  relatively 
lesser  pressure  level,  and  wherein  said  first 
chamber  is  pressurized  to  said  first  pressure 
level  to  cause  engagement  of  said  selected 
ratio  and  said  second  chamber  is  pressurized 
to  said  second  pressure  level  to  cause  dis- 
engagement  of  said  selected  ratio. 

2.  The  control  system  of  claim  1  wherein  said 
first  pressure  level  is  at  least  twice  as  great  as 
said  second  pressure  level. 

3.  The  control  system  of  claim  1  wherein  said 
first  pressure  level  is  at  least  four  times  as 
great  as  said  second  pressure  level. 

4.  The  control  system  of  claim  1  ,  2  or  3  wherein 
said  first  chamber  is  maintained  pressurized  to 
retain  said  first  ratio  engaged,  said  first  cham- 
ber  pressurized  to  said  first  pressure  level  at 
initiation  of  engagement  of  said  selected  ratio 
and,  after  a  predetermined  time,  maintained 
pressurized  at  said  second  pressure  level,  said 
second  chamber  pressurized  to  said  second 
pressure  level. 

5.  The  control  system  of  claim  1,  2,  3  or  4 
wherein  said  pressurized  fluid  is  a  gas. 

6.  A  control  method  for  controlling  pressurized 
fluid  operated  shift  actuators  (30)  for  mechani- 
cal  transmissions,  said  actuators  including  a 
first  (88)  and  a  second  (86)  pressurizable 
chamber,  pressurization  of  said  first  chamber 
effective  to  urge  said  actuator  into  a  first  posi- 
tion  for  causing  engagement  of  a  selected  ratio 
of  said  transmission  and  pressurization  of  said 
second  chamber  effective  to  urge  said  actuator 

into  a  second  position  for  causing  disengage- 
ment  of  said  selected  ratio,  shift  control  means 
for  selectively  pressurizing  and  venting  select- 
ed  ones  of  said  first  and  second  chambers  by 

5  selectively  connecting  same  to  a  controlled 
source  (236)  of  pressurized  fluid  and  to  an 
ezhaust  (54),  said  method  characterized  by: 

causing  said  controlled  source  to  be  pres- 
surized  to  a  selected  one  of  a  first  pressure 

io  level  or  a  second  relatively  lesser  pressure 
level,  and  wherein  said  first  chamber  is  main- 
tained  pressurized  to  retain  said  first  ratio  en- 
gaged,  said  controlled  source  is  pressurized  to 
said  first  pressure  level  at  initiation  of  engage- 

15  ment  of  said  selected  ratio  and,  said  controlled 
source  is  pressurized  to  said  second  pressure 
level  when  said  selected  ratio  is  to  be  dis- 
engaged. 

20  7.  The  control  method  of  claim  6  wherein  said 
first  pressure  level  is  at  least  twice  as  great  as 
said  second  pressure  level. 

8.  The  control  method  of  claim  6  wherein  said 
25  first  pressure  level  is  at  least  four  times  as 

great  as  said  second  pressure  level. 

9.  The  control  system  of  claims  6,  7  or  8  wherein, 
after  a  predetermined  time  after  initiation  of 

30  engagement  of  said  selected  ratio,  said  con- 
trolled  source  is  maintained  at  said  second 
pressure  level. 

10.  The  control  method  of  claims  6,  7,  8  or  9 
35  wherein  said  pressurized  fluid  is  a  gas. 

Patentanspruche 

1.  Steuersystem  zum  Steuern  druckmittelbetatig- 
40  ter  Schaltaktuatoren  (30)  fur  mechanische  Ge- 

triebe,  wobei  die  Aktuatoren  eine  erste  (88) 
und  eine  zweite  (86)  mit  Druck  beaufschlagba- 
re  Kammer,  wobei  die  Druckbeaufschlagung 
der  ersten  Kammer  bewirkt,  dal3  der  Aktuator 

45  in  eine  erste,  das  Einlegen  einer  ausgewahlten 
Gangstufe  des  Getriebes  bewirkende  Position 
verstellt  wird  und  die  Druckbeaufschlagung  der 
zweiten  Kammer  bewirkt,  dal3  der  Aktuator  in 
eine  zweite,  das  Ausrucken  der  ausgewahlten 

50  Gangstufe  veranlassende  Position  verstellt 
wird,  sowie  Schaltsteuermittel  aufweist,  urn  die 
jeweilige  ausgewahlte  Kammer,  entweder  die 
erste  oder  die  zweite  Kammer,  wahlweise  mit 
Druck  zu  beaufschlagen  oder  zu  entluften,  in- 

55  dem  dieselbe  mit  einer  gesteuerten  Quelle 
(236)  unter  Druck  stehenden  Fluids  oder  mit 
einem  AuslaB  (54)  verbunden  wird,  wobei  das 
System  gekennzeichnet  ist  durch: 

6 
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Mittel  (220),  die  veranlassen,  daB  die  gesteuer- 
te  Quelle  mit  einem  aus  einem  ersten  Druckni- 
veau  und  einem  zweiten,  relativ  niedrigeren 
Druckniveau  ausgewahlten  Druck  beaufschlagt 
wird,  wobei  die  erste  Kammer  mit  dem  ersten 
Druckniveau  beaufschlagt  wird,  urn  das  Einle- 
gen  der  ausgewahlten  Gangstufe  zu  veranlas- 
sen,  und  die  zweite  Kammer  mit  dem  zweiten 
Druckniveau  beaufschlagt  wird,  urn  das  Her- 
ausnehmen  der  ausgewahlten  Gangstufe  zu 
veranlassen. 

2.  Steuersystem  nach  Anspruch  1,  bei  dem  das 
erste  Druckniveau  wenigstens  zweimal  so  groB 
ist,  wie  das  zweite  Druckniveau. 

3.  Steuersystem  nach  Anspruch  1,  bei  dem  das 
erste  Druckniveau  wenigstens  viermal  so  groB 
ist,  wie  das  zweite  Druckniveau. 

4.  Steuersystem  nach  Anspruch  1,  2  oder  3,  bei 
dem  die  Druckbeaufschlagung  der  ersten  Kam- 
mer  aufrechterhalten  wird,  urn  die  erste  Gang- 
stufe  eingelegt  zu  halten,  wobei  die  erste  Kam- 
mer  beim  Auslosen  des  Einkuppelns  der  aus- 
gewahlten  Gangstufe  mit  dem  ersten  Druckni- 
veau  beaufschlagt  wird  und  nach  einer  vorbe- 
stimmten  Zeit  Druck  mit  dem  zweiten  Druckni- 
veau  aufrechterhalten  wird  und  wobei  die  zwei- 
te  Kammer  mit  dem  zweiten  Druckniveau 
druckbeaufschlagt  wird. 

5.  Steuersystem  nach  Anspruch  1,  2,  3  oder  4, 
bei  dem  das  Druckmittel  ein  Gas  ist. 

6.  Steuerverfahren  zum  Steuern  druckmittelbeta- 
tigter  Schaltaktuatoren  (30)  fur  mechanische 
Getriebe,  wobei  die  Aktuatoren  eine  erste  (88) 
und  eine  zweite  (86)  mit  Druck  beaufschlagba- 
re  Kammer,  wobei  die  Druckbeaufschlagung 
der  ersten  Kammer  bewirkt,  daB  der  Aktuator 
in  eine  erste,  das  Einlegen  einer  ausgewahlten 
Gangstufe  des  Getriebes  bewirkende  Position 
verstellt  wird  und  die  Druckbeaufschlagung  der 
zweiten  Kammer  bewirkt,  daB  der  Aktuator  in 
eine  zweite,  das  Ausrucken  der  ausgewahlten 
Gangstufe  veranlassende  Position  verstellt 
wird,  sowie  Schaltsteuermittel  aufweist,  urn  die 
jeweilige  ausgewahlte  Kammer,  entweder  die 
erste  oder  die  zweite  Kammer,  wahlweise  mit 
Druck  zu  beaufschlagen  oder  zu  entluften,  in- 
dem  dieselbe  mit  einer  gesteuerten  Quelle 
(236)  unter  Druck  stehenden  Fluids  oder  mit 
einem  AuslaB  (54)  verbunden  wird,  wobei  das 
Verfahren  gekennzeichnet  ist  durch: 
Veranlassen,  daB  die  gesteuerte  Quelle  mit 
einem  aus  einem  ersten  Druckniveau  und  ei- 
nem  zweiten,  vergleichsweise  geringerem, 

Druckniveau  ausgewahlten  Druck  beaufschlagt 
wird,  wobei  die  erste  Kammer  mit  Druck  beauf- 
schlagt  bleibt,  urn  die  erste  Gangstufe  einge- 
legt  zu  halten,  wobei  die  gesteuerte  Quelle  bei 

5  Auslosen  des  Einkuppelns  der  ausgewahlten 
Gangstufe  mit  dem  ersten  Druckniveau  beauf- 
schlagt  wird  und  wobei  die  gesteuerte  Quelle 
auf  das  zweite  Druckniveau  gebracht  wird, 
wenn  die  ausgewahlte  Gangstufe  herauszuneh- 

io  men  ist. 

7.  Steuerverfahren  nach  Anspruch  6,  bei  dem  das 
erste  Druckniveau  wenigstens  zweimal  so  groB 
ist,  wie  das  zweite  Druckniveau. 

15 
8.  Steuerverfahren  nach  Anspruch  6,  bei  dem  das 

erste  Druckniveau  wenigstens  viermal  so  groB 
ist,  wie  das  zweite  Druckniveau. 

20  9.  Steuersystem  nach  Anspruch  6,  7  oder  8,  bei 
dem  nach  einer  vorbestimmten  Zeit  nach  dem 
Auslosen  des  Einlegens  der  ausgewahlten 
Gangstufe  die  gesteuerte  Quelle  bei  einem 
zweiten  Druckniveau  gehalten  wird. 

25 
10.  Steuerverfahren  nach  Anspruch  6,  7,  8  oder  9, 

bei  dem  das  unter  Druck  stehende  Fluid  ein 
Gas  ist. 

30  Revendicatlons 

1.  Systeme  de  commande  pour  la  commande 
d'actionneurs  de  changement  de  vitesse  (30) 
actionnes  par  un  fluide  sous  pression,  pour 

35  des  transmissions  mecaniques,  lesdits  action- 
neurs  comprenant  une  premiere  chambre  (88) 
pouvant  etre  mise  sous  pression  et  une  secon- 
de  chambre  (86)  pouvant  etre  mise  sous  pres- 
sion,  la  pressurisation  de  ladite  premiere 

40  chambre  agissant  de  maniere  a  repousser  ledit 
actionneur  dans  une  premiere  position  pour 
provoquer  I'engagement  d'un  rapport  selec- 
tionne  de  ladite  transmission,  tandis  que  la 
pressurisation  de  ladite  seconde  chambre  agit 

45  de  maniere  a  repousser  ledit  actionneur  dans 
une  seconde  position  pour  provoquer  le  disen- 
gagement  dudit  rapport  selectionne,  et  des 
moyens  de  commande  de  changement  de  vi- 
tesse  pour  selectivement  mettre  en  pression  et 

50  aerer  certaines  selectionnees  desdites  premie- 
re  et  seconde  chambres  par  raccordement  se- 
lectif  de  ces  dernieres  a  une  source  comman- 
dee  (236)  de  fluide  sous  pression  et  a  une 
evacuation  (54),  ledit  systeme  etant  caracterise 

55  par  : 
des  moyens  (220)  pour  pressuriser  ladite 

source  commandee  a  un  niveau  selectionne, 
qui  est  soit  un  premier  niveau  de  pression,  soit 

7 
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un  second  niveau  de  pression  relativement  in- 
ferieur,  et  dans  lequel  ladite  premiere  chambre 
est  pressurisee  audit  premier  niveau  de  pres- 
sion  de  maniere  a  provoquer  I'engagement 
dudit  rapport  selectionne,  et  ladite  seconde  5 
chambre  est  pressurisee  audit  second  niveau 
de  pression  pour  provoquer  le  disengagement 
dudit  rapport  selectionne. 

Systeme  de  commande  selon  la  revendication  10 
1  ,  dans  lequel  ledit  premier  niveau  de  pression 
est  egal  au  moins  au  double  dudit  second 
niveau  de  pression. 

Systeme  de  commande  selon  la  revendication  is 
1  ,  dans  lequel  ledit  premier  niveau  de  pression 
est  au  moins  quatre  fois  superieur  audit  se- 
cond  niveau  de  pression. 

Systeme  de  commande  selon  la  revendication  20 
1,  2  ou  3,  dans  lequel  ladite  premiere  chambre 
est  maintenue  pressurisee  de  maniere  a  main- 
tenir  ledit  premier  rapport  engage,  ladite  pre- 
miere  chambre  etant  maintenue  pressurisee 
audit  premier  niveau  de  pression  au  debut  de  25 
I'engagement  dudit  rapport  selectionne  et,  au 
bout  d'un  intervalle  de  temps  predetermine, 
etant  maintenue  pressurisee  audit  second  ni- 
veau  de  pression,  et  ladite  seconde  chambre 
etant  maintenue  pressurisee  audit  second  ni-  30 
veau  de  pression. 

Systeme  de  commande  selon  la  revendication 
1,  2,  3  ou  4,  dans  lequel  ledit  fluide  sous 
pression  est  un  gaz.  35 

Procidi  de  commande  pour  la  commande 
d'actionneurs  de  changement  de  vitesse  (30) 
actionnes  par  un  fluide  sous  pression,  pour 
des  transmissions  mecaniques,  lesdits  action-  40 
neurs  comprenant  une  premiere  chambre  (88) 
pouvant  etre  mise  sous  pression  et  une  secon- 
de  chambre  (86)  pouvant  etre  mise  sous  pres- 
sion,  la  pressurisation  de  ladite  premiere 
chambre  agissant  de  maniere  a  repousser  ledit  45 
actionneur  dans  une  premiere  position  pour 
provoquer  I'engagement  d'un  rapport  selec- 
tionne  de  ladite  transmission,  tandis  que  la 
pressurisation  de  ladite  seconde  chambre  agit 
de  maniere  a  repousser  ledit  actionneur  dans  so 
une  seconde  position  pour  provoquer  le  disen- 
gagement  dudit  rapport  selectionne,  et  des 
moyens  de  commande  de  changement  de  vi- 
tesse  pour  selectivement  mettre  en  pression  et 
aerer  certaines  selectionnees  desdites  premie-  55 
re  et  seconde  chambres  par  raccordement  si- 
lectif  de  ces  dernieres  a  une  source  comman- 
die  (236)  de  fluide  sous  pression  et  a  une 

evacuation  (54),  ledit  procede  etant  caracterise 
en  ce  que  : 

on  met  en  principe  ladite  source  comman- 
die  a  un  niveau  selectionne,  a  savoir  soit  un 
premier  niveau  de  pression,  soit  un  second 
niveau  de  pression  relativement  inferieur,  et 
selon  lequel  ladite  premiere  chambre  est  main- 
tenue  pressurisee  pour  maintenir  ledit  premier 
rapport  engage,  ladite  source  commandee  est 
pressurisee  audit  premier  niveau  de  pression 
au  debut  de  I'engagement  dudit  rapport  selec- 
tionne,  et  ladite  source  commandee  est  pres- 
surisee  audit  second  niveau  de  pression,  lors- 
que  ledit  rapport  selectionne  doit  etre  disen- 
gage. 

7.  Procidi  de  commande  selon  la  revendication 
6,  selon  lequel  ledit  premier  niveau  de  pres- 
sion  est  igal  au  moins  au  double  dudit  second 
niveau  de  pression. 

8.  Procidi  de  commande  selon  la  revendication 
6,  selon  lequel  ledit  premier  niveau  de  pres- 
sion  est  au  moins  quatre  fois  supirieur  audit 
second  niveau  de  pression. 

9.  Procidi  de  commande  selon  la  revendication 
6,  7  ou  8,  selon  lequel,  au  bout  d'un  intervalle 
de  temps  priditermini  apres  le  dibut  de  I'en- 
gagement  dudit  rapport  silectionni,  ladite 
source  commandie  est  maintenue  audit  se- 
cond  niveau  de  pression. 

10.  Procidi  de  commande  selon  les  revendica- 
tions  6,  7,  8  ou  9,  selon  lequel  ledit  fluide  sous 
pression  est  un  gaz. 
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