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(54)  Open  end  ratchet  wrench 

(57)  A  wrench  has  a  pair  of  jaws  spaced  to  define 
an  opening  for  a  workpiece.  A  pair  of  plates,  are  mount- 
ed  on  the  jaws  for  selective  movement  between  first  and 
second  positions.  In  the  first  position,  the  plates  are  sub- 
stantially  immobile  with  respect  to  each  other.  In  the  sec- 
ond  position,  a  first  one  of  the  plates  is  pivotable  with 
respect  to  a  second  one  of  the  plates.  Thus,  the  wrench 
tightens  (or  loosens)  the  workpiece  when  rotated  in  the 
first  direction,  and  slips  over  the  workpiece  in  a  "ratch- 
eting"  manner  when  rotated  in  the  second,  opposite  di- 
rection. 
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Fig.  1 
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Description 

Cross-Reference  to  Related  Applications 

[0001]  This  application  is  a  continuation-in-part  of  my 
copending  patent  application  entitled  "Open  End  Ratch- 
et  Wrench,"  Serial  No.  09/114,628,  filed  on  July  13, 
1998,  which  is  a  continuation-in-part  of  application  Se- 
rial  No.  09/036,349,  filed  on  March  6,  1998,  both  of 
which  are  hereby  incorporated  herein  by  reference. 

Background 

[0002]  This  invention  relates  to  ratchet  wrenches,  and 
more  particularly  to  open-end  ratchet  wrenches  that  can 
be  placed  on  a  workpiece  from  the  side. 
[0003]  There  are  many  occasions  when  it  is  desirable 
to  apply  torque  to  a  workpiece  (such  as  nuts,  bolts,  and 
in-line  hydraulic  fittings)  in  order  to,  for  example,  rotate 
the  workpiece  with  respect  to  a  threaded  member.  Two 
well  known  tools  for  rotating  workpieces  are  ratchet 
wrenches  and  open-end  crescent  wrenches.  Ratchet 
wrenches  are  typically  close-ended  devices  that  com- 
pletely  encircle  the  workpiece  and  are  thus  installed  on 
the  workpiece  from  the  top  (or  bottom,  depending  upon 
the  orientation  of  the  workpiece).  By  contrast,  open-end 
wrenches  can  be  installed  from  the  side  of  the  work- 
piece. 
[0004]  Open-end  wrenches  are  particularly  useful  in 
small  spaces  where  there  may  only  be  sufficient  room 
to  install  the  wrench  from  the  side.  Moreover,  in  confined 
spaces,  there  is  often  insufficient  space  to  accommo- 
date  the  ratchet  mechanism  of  typical  close-ended 
ratchet  wrenches.  In  addition,  open-end  wrenches  are 
a  must  for  tightening/  loosening  in-line  fittings  of  hydrau- 
lic  or  fuel  lines,  which  can  only  receive  a  wrench  from 
the  side. 
[0005]  Typical  open-end  crescent  wrenches  lack  a 
ratchet  mechanism.  As  a  result,  during  a  tightening  or 
loosening  operation,  the  wrench  must  be  removed  from 
the  workpiece  after  it  has  rotated  the  workpiece  a  rela- 
tively  small  amount  (such  as  30  degrees),  and  then  re- 
placed  thereon  at  a  different  angle  for  continued  rota- 
tion.  This  procedure  is  repeated  (often  many  times)  until 
the  workpiece  is  completely  tightened  or  loosened. 
[0006]  Open-end  ratchet  wrenches  that  resemble  typ- 
ical  crescent  wrenches  have  been  developed  for  con- 
fined  and  in-line  fitting  applications.  Some  open-end 
ratchet  wrenches  employ  numerous  spring-loaded  roll- 
ers,  cams,  or  pawls  for  engaging  the  workpiece;  others 
use  an  insert  shaped  to  fit  over  the  workpiece  and  en- 
gage  an  internal  ratchet  mechanism.  Some  of  these 
wrenches  encircle  the  workpiece  to  such  an  extent  that, 
even  though  the  wrenches  have  open  ends,  they  must 
actually  be  installed  vertically  from  above  or  below  the 
workpiece. 

Another  open-end  ratchet  wrench,  described  in  my  U. 
S.  Patent  No.  5,456,143,  includes  a  pair  of  elongated 
plates  that  are  pivotally  mounted  to  a  pair  of  spaced  jaws 
on  the  wrench  handle.  A  spring  mounted  on  the  handle 

5  engages  the  plates  and  biases  them  toward  each  other 
so  that  the  plates  grasp  and  turn  the  workpiece  when 
the  handle  is  rotated  in  a  driving  direction.  The  spring 
bias  is  overcome  when  the  handle  is  turned  in  the 
opposite  direction,  allowing  both  plates  to  pivot  on  the 

10  jaws  and  slide  over  the  faces  of  the  workpiece  in  a 
ratcheting  manner. 

Summary 

75  [0007]  This  invention  features,  in  a  general  aspect,  a 
wrench  having  a  pair  of  jaws  disposed  on  a  handle  and 
spaced  to  define  an  opening  for  a  workpiece,  and  a  pair 
of  plates  each  of  which  includes  a  workpiece  engaging 
surface  adjacent  the  opening;  the  plates  are  mounted 

20  on  the  jaws  for  selective  movement  between:  a)  a  first 
position  in  which  the  plates  are  substantially  immobile 
with  respect  to  each  other  so  that  rotation  of  the  handle 
in  a  first  direction  causes  the  plates  to  grasp  the  work- 
piece  between  the  engaging  surfaces  and  turn  the  work- 

25  piece  in  the  first  direction,  and  b)  and  a  second  position 
in  which  a  first  one  of  the  plates  is  pivotable  with  respect 
to  a  second  one  of  the  plates  so  that  rotation  of  the  han- 
dle  in  a  second,  opposite  direction  causes  pivoting  of 
the  first  plate  and  allows  the  engaging  surfaces  to  slide 

30  over  the  workpiece,  thereby  allowing  the  workpiece  to 
remain  stationary.  Thus,  the  wrench  tightens  (or  loos- 
ens)  the  workpiece  when  rotated  in  the  first  direction, 
and  slips  over  the  workpiece  in  a  "ratcheting"  manner 
when  rotated  in  the  second,  opposite  direction. 

35  [0008]  The  invention  unites  features  of  an  open  end 
wrench  and  a  ratchet  wrench  in  a  wrench  that  is  rugged 
and  simple  to  make.  The  wrench  has  a  minimal  number 
of  moving  parts  and  thus  is  much  easier  to  manufacture 
(and  repair)  than  wrenches  which  use  many  individual 

40  pawls  or  rollers  to  provide  ratcheting.  In  preferred  em- 
bodiments,  the  plates  each  engage  the  workpiece  over 
a  relatively  large  surface  area,  thereby  maximizing 
torque  transmission  and  minimizing  contact  stresses 
imposed  on  the  wrench  and  the  workpiece.  This  reduces 

45  the  risk  of  damage  to  the  wrench  and  the  workpiece. 
[0009]  The  spacing  between  the  jaws  and  the  config- 
uration  of  the  elongated  plates  permit  the  plates  to  op- 
erate  the  workpiece  while  engaging  only  four  faces  of 
the  workpiece  and  encircling  the  workpiece  through  an 

so  arc  of  only  240  degrees.  As  a  result,  the  wrench  can 
easily  be  inserted  onto  and  removed  from  the  workpiece 
from  the  side  for  ease  of  use  in  cramped  spaces.  In  pre- 
ferred  embodiments,  the  ratcheting  operation  is  assist- 
ed  by  a  spring  which  biases  one  of  the  plates  toward  the 

55  opening,  which  makes  turning  the  workpiece  fast  and 
easy  while  requiring  no  clearance  behind  the  workpiece. 
[0010]  Preferred  embodiments  may  include  one  or 
more  of  the  following  additional  features. 
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[001  1  ]  The  plates  are  mounted  for  the  selective  move- 
ment  in  response  to  rotation  of  the  handle.  No  separate 
locking  or  unlocking  mechanism  is  needed  to  change 
the  operating  state  of  the  wrench.  For  example,  after 
turning  the  workpiece  in  the  first  direction,  the  wrench  is 
simply  rotated  in  the  opposite  direction  to  move  the 
plates  to  the  second  position  for  ratcheting. 
[0012]  The  first  plate  is  mounted  to  a  first  one  of  the 
jaws  so  that  the  distal  end  of  the  plate  is  substantially 
immobile  in  the  first  position,  and  is  pivotable  with  re- 
spect  to  the  second  plate  in  the  second  position.  In  one 
embodiment,  only  the  first  plate  pivots,  and  it  moves 
away  from  the  opening  and  the  second  plate.  In  another 
embodiment,  both  plates  pivot  away  from  the  opening 
and  each  other. 
[0013]  The  plates  are  substantially  immobile  with  re- 
spect  to  each  other  in  the  first  position  in  that  they  cannot 
spread  apart  from  each  other.  To  further  avoid  slippage 
when  driving  the  workpiece,  in  one  embodiment  one  or 
both  of  the  plates  are  mounted  so  that  when  in  the  first 
position  the  distal  ends  of  the  plates  are  movable  toward 
each  other.  This  enhances  the  gripping  strength  of  the 
plates  against  the  workpiece,  and  is  particularly  useful 
for  driving  an  undersized  workpiece. 
[0014]  A  distal  pin  on  the  distal  end  of  the  first  plate 
is  received  by  a  slot  disposed  in  a  distal  region  of  the 
first  jaw.  Alternatively,  the  distal  slot  is  in  the  first  jaw, 
and  the  distal  pin  is  on  the  plate.  In  each  case,  the  distal 
pin  is  disposed  in  a  first  portion  of  the  distal  slot  when 
the  plate  is  in  the  first  position,  and  is  disposed  in  a  sec- 
ond  portion  of  the  distal  slot  when  the  plate  is  in  the  sec- 
ond  position. 
[0015]  The  first  portion  of  the  distal  slot  is  oriented  so 
that  the  engagement  of  the  distal  pin  therein  holds  the 
distal  end  of  the  first  plate  substantially  immobile  with 
respect  to  the  second  plate  when  the  wrench  is  rotated 
in  the  first  direction,  and  the  second  portion  of  the  distal 
slot  is  oriented  to  allow  the  distal  end  of  the  first  plate  to 
pivot  with  respect  to  the  second  plate  when  the  wrench 
is  rotated  in  the  second  direction.  In  one  embodiment, 
the  distal  slot  is  "V"  shaped;  that  is,  the  distal  slot  has  a 
pair  of  acutely-angled  lobes.  The  base  of  the  "V"  is  ori- 
ented  either  toward  or  away  from  the  handle. 
[0016]  A  proximal  pin  on  the  proximal  end  of  the  first 
plate  is  received  by  a  slot  disposed  in  a  proximal  region 
of  the  first  jaw.  The  proximal  slot  and  the  first  portion  of 
the  distal  slot  are  oriented  (preferably  along  a  common 
arc  of  curvature)  to  allow  the  selective  movement  of  the 
first  plate  between  the  first  and  second  positions.  The 
center  of  the  common  arc  of  curvature  is  disposed  in  the 
opening.  The  second  portion  of  the  distal  slot  is  ar- 
ranged  transversely  to  the  arc  of  curvature. 
[0017]  The  proximal  pin  is  also  mounted  to  the  proxi- 
mal  end  of  the  second  plate.  A  distal  pin  at  a  distal  end 
of  the  second  plate  is  received  by  a  slot  disposed  in  a 
distal  region  of  the  second  jaw.  This  distal  slot  is,  with 
the  proximal  slot,  oriented  to  allow  the  selective  move- 
ment  of  the  second  plate  between  the  first  and  second 

positions. 
[0018]  The  plates  and  the  spring  are  arranged  so  that 
turning  the  wrench  over  with  respect  to  the  workpiece 
reverses  operation  of  the  wrench  in  the  first  and  second 

5  directions.  That  is,  with  the  wrench  turned  over,  the 
wrench  tightens  or  loosens  the  workpiece  when  rotated 
in  the  second  direction,  and  produces  the  ratcheting  ac- 
tion  when  rotated  in  the  first  direction. 
[0019]  As  an  alternative  to  the  dual-lobe  approach, 

10  the  distal  slot  associated  with  the  first  plate  is  oriented 
transversely  to  an  arc  of  curvature  centered  in  the  open- 
ing,  with  a  first  portion  of  the  distal  slot  intersecting  the 
arc  and  a  second  portion  of  the  distal  slot  being  posi- 
tioned  radially  inside  of  the  arc.  The  distal  pin  is  dis- 

15  posed  in  the  first  portion  of  the  distal  slot  in  the  first  po- 
sition,  and  is  movable  into  the  second  portion  of  the  dis- 
tal  slot  in  the  second  position  to  cause  the  first  plate  to 
pivot  with  respect  to  the  second  plate. 
[0020]  One  of  the  advantages  of  this  embodiment  of 

20  the  wrench  is  additional  manufacturing  simplicity.  The 
transverse  distal  slot  is  easier  to  lay  out  and  cut  than,  e. 
g.,  the  dual-lobe  (e.g.,  V-shaped)  slots  of  the  above-dis- 
cussed  embodiments,  and  may  be  more  resistant  to 
wear  over  the  long  term. 

25  [0021]  The  first  and  second  portions  of  the  distal  slot 
are  at  opposite  (distal  and  proximal)  ends  of  the  distal 
slot.  The  first  and  second  portions  of  the  distal  slot  may 
be  curved  or  straight. 
[0022]  The  distal  slot  may  also  include  a  region  ori- 

30  ented  to  receive  the  distal  pin  and  cause  the  first  plate 
to  move  toward  the  second  plate  and  further  grip  the 
workpiece  when  the  handle  is  rotated  in  the  first  direc- 
tion.  This  region  of  the  distal  slot  is  positioned  radially 
outside  of  the  arc.  In  one  embodiment,  the  first  portion 

35  and  the  region  are  at  a  distal  end  of  the  distal  slot,  and 
the  second  portion  is  at  a  proximal  end  of  the  distal  slot; 
in  another  embodiment,  the  first  portion  and  the  region 
are  at  a  proximal  end  of  the  distal  slot,  and  the  second 
portion  is  at  a  distal  end  of  the  distal  slot. 

40  [0023]  A  proximal  pin  on  proximal  end  of  the  first  plate 
is  received  by  a  proximal  slot  disposed  in  a  proximal  re- 
gion  of  the  first  jaw.  The  proximal  pin  is  disposed  in  a 
first  portion  of  the  proximal  slot  in  the  first  position,  and 
is  movable  into  a  second  portion  of  the  proximal  slot  in 

45  the  second  position.  The  first  plate  pivots  about  the  prox- 
imal  pin  away  from  the  second  plate  in  the  second  po- 
sition.  The  first  and  second  portions  of  the  proximal  slot 
are  oriented  along  the  arc. 
[0024]  A  spring  is  positioned  to  bias  the  first  plate  to 

so  return  from  the  second  position  toward  the  first  position. 
[0025]  The  wrench  also  includes  a  second  distal  pin 
on  one  of  a  distal  end  of  the  second  plate  or  a  distal 
region  of  the  second  jaw,  and  a  second  distal  slot  dis- 
posed  in  the  other  one  of  the  distal  end  of  the  second 

55  plate  or  the  distal  region  of  the  second  jaw.  The  second 
distal  pin  is  disposed  in  a  first  portion  of  the  second  distal 
slot  in  the  first  position,  and  is  movable  into  a  second 
portion  of  the  second  distal  slot  in  the  second  position. 
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The  first  and  second  portions  of  this  distal  slot  are  also 
at  opposite  ends  of  the  second  distal  slot. 
[0026]  In  one  embodiment,  the  second  distal  slot  is 
oriented  along  the  arc  so  that  the  second  plate  does  not 
pivot  with  respect  to  the  first  plate  as  the  second  distal 
pin  moves  from  the  first  portion  to  the  second  portion  of 
the  second  distal  slot.  In  another  approach,  the  second 
distal  slot  is  oriented  transversely  to  the  arc,  with  the 
first  portion  thereof  intersecting  the  arc  and  the  second 
portion  thereof  being  positioned  radially  inside  of  the 
arc,  so  that  the  second  plate  pivots  with  respect  to  the 
first  plate  as  the  second  distal  pin  moves  from  the  first 
portion  to  the  second  portion  of  the  second  distal  slot. 
[0027]  The  first  and  second  portions  of  the  second 
distal  slot  may  be  curved  or  straight.  The  second  por- 
tions  of  the  distal  slots  are  located  at  opposite  ends 
thereof.  Each  of  the  distal  slots  also  comprises  a  region 
oriented  to  receive  the  respective  distal  pin  and  cause 
the  first  and  second  plates  to  move  toward  each  other 
and  further  grip  the  workpiece  when  the  handle  is  rotat- 
ed  in  the  first  direction.  These  regions  are  positioned 
radially  outside  of  the  arc  and  are  located  at  opposite 
ends  of  the  respective  distal  slots.  The  first  and  second 
plates  pivots  about  the  proximal  pin  away  from  each  oth- 
er  in  the  second  position. 
[0028]  Although  the  plates  can  have  different  config- 
urations,  it  may  be  advantageous  in  some  embodiments 
to  configure  the  plates  to  be  identical.  This  significantly 
simplifies  manufacture  and,  along  with  the  manner  in 
which  the  plates  are  movably  mounted  to  the  jaws 
renders  the  wrench  easily  scalable  in  size.  Each  plate 
preferably  has  a  plurality  of  the  engaging  surfaces,  and 
each  surface  is  elongated  so  as  to  engage  a  face  of  the 
workpiece  over  a  major  portion  of  a  length  of  the  face. 
The  engaging  surfaces  are  flat.  The  engaging  surfaces 
are  arranged  to  define  an  angle  therebetween  equal  to 
an  angle  between  adjacent  faces  of  the  workpiece.  In 
one  embodiment,  the  portion  of  each  plate  that  includes 
the  workpiece  engaging  surface  has  an  enlarged  thick- 
ness  relative  to  another  portion  of  the  plate. 
[0029]  Other  features  and  advantages  of  the  inven- 
tion  will  become  apparent  from  the  following  detailed  de- 
scription,  and  from  the  claims. 

Drawings 

[0030]  Fig.  1  is  a  top  plan  view  of  an  open-end  ratchet 
wrench. 
[0031]  Fig.  2  is  a  side  view  of  the  wrench  of  Fig.  1  . 
[0032]  Fig.  3  shows  the  wrench  of  Fig.  1  with  the  front 
face  plate  removed  to  illustrate  a  pair  of  elongated  plates 
that  are  pivotally  mounted  on  the  wrench. 
[0033]  Figs.  4  and  5  are  plan  and  side  views,  respec- 
tively,  of  one  of  the  plates  shown  in  Fig.  2. 
[0034]  Fig.  6  illustrates  another  embodiment  of  the 
wrench  being  used  to  turn  a  workpiece  in  the  driving  di- 
rection  (D).  Figs.  7  and  8  show  the  operation  of  the 
wrench  of  Figs.  6  in  the  non-driving  (ratcheting)  direction 

(R). 
[0035]  Fig.  9  is  a  top  plan  view  of  another  embodiment 
of  an  open-end  ratchet  wrench. 
[0036]  Fig.  1  0  shows  the  wrench  of  Fig.  9  with  the  front 

5  face  plate  removed  to  illustrate  a  pair  of  elongated  plates 
that  are  pivotally  mounted  on  the  wrench. 
[0037]  Figs.  1  1  A,  1  1  B  and  1  2A,  1  2B  are  plan  and  side 
views,  respectively,  of  the  plates  shown  in  Fig.  10. 
[0038]  Fig.  1  3  is  a  cross-sectional  view  of  the  head  of 

10  the  wrench  of  Fig.  9  engaged  with  a  workpiece  (W)  and 
placed  against  a  surface  (S). 
[0039]  Figs.  1  4A  and  1  4B  show  an  alternative  config- 
uration  of  the  elongated  plates  shown  in  Fig.  10. 
[0040]  Figs.  1  5A-1  5C  and  1  6A-1  6B  illustrate  another 

is  embodiment  of  the  wrench. 
[0041]  Figs.  17A-17E  are  useful  in  understanding  an 
alternative  configuration  for  one  of  the  movable  plates 
of  the  wrench. 
[0042]  Figs.  1  8-20C  illustrate  another  embodiment  of 

20  the  wrench. 
[0043]  Figs.  21-23C  illustrate  yet  another  embodi- 
ment  of  the  wrench. 

Detailed  Description 
25 

[0044]  The  wrenches  of  this  invention  are  similar  to 
those  of  my  U.S.  Patent  No.  5,456,143  ("the  '143  pat- 
ent")  and  my  copending  U.S.  patent  application  Serial 
No.  08/728,627  ("the  '627  application"),  both  of  which 

30  are  entitled  "Open  End  Ratchet  Wrench"  and  are  incor- 
porated  herein  by  reference.  The  wrenches  of  the 
present  invention  have  many  of  the  advantages  of  the 
wrenches  of  the  '143  patent  and  the  '627  application, 
plus  additional  advantages  that  have  been  discussed  or 

35  that  will  become  apparent. 
[0045]  Referring  to  Figs.  1-3,  open-end  ratchet 
wrench  1  5  includes  a  pair  of  arcuate  jaws  16,  1  7  at  the 
end  of  an  elongated  handle  18.  Jaw  16  is  somewhat 
larger  than  jaw  17  and  protrudes  more  markedly  from 

40  handle  18  than  does  jaw  17  for  purposes  to  be  de- 
scribed.  Jaws  16,  17  and  handle  18  are  defined  by  a 
pair  of  face  plates  20,  22  (Fig.  2).  A  central  plate  24  is 
sandwiched  between  face  plates  20,  22  in  handle  18  to 
provide  space  in  jaws  16,  17  for  a  pair  of  elongated 

45  plates  26,  28  that  are  movably  mounted  to  face  plates 
20,  22  within  jaws  16,  17  in  a  manner  described  below. 
Plates  20,  22,  24  are  secured  together  in  handle  18  in 
any  suitable  way,  such  as  by  screws  (not  shown).  The 
components  of  wrench  1  5  are  made  of  tool  steel  or  hard- 

50  ened  steel  for  ruggedness. 
[0046]  One  of  the  advantages  of  wrench  1  5  is  its  sim- 
ple  construction.  Front  and  back  plates  20,  22  are  iden- 
tical  to  each  other,  and  elongated  plates  26,  28  are  also 
identically  constructed.  Thus,  wrench  1  5  is  easy  to  man- 

55  ufacture,  and  can  easily  be  scaled  up  or  down  in  size  (i. 
e.,  enlarged  or  miniaturized  with  respect  to  standard- 
sized  open-end  wrenches). 
[0047]  As  best  shown  in  Figs.  1  and  2,  face  plates  20, 
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22  extend  longitudinally  beyond  the  distal  end  25  of  cen- 
tral  plate  24  to  form  a  generally  "C"  shaped  head  19  in 
which  arcuate  jaws  16,  17  are  disposed.  Jaws  16,  17 
are  laterally  spaced  from  each  other  by  any  suitable 
amount  to  partially  encircle  a  central  opening  21  for  re- 
ceiving  a  workpiece  (e.g.,  the  head  of  a  bolt,  a  nut,  or 
an  in-line  fitting)  by  no  more  than  240  degrees.  As  a  re- 
sult,  sufficient  spacing  S  is  provided  between  the  tips 
and  workpiece-engaging  surfaces  of  plates  26,  28  to  al- 
low  wrench  15  to  be  inserted  onto  the  workpiece  from 
the  side  rather  than  from  above  (or  below)  the  work- 
piece. 
[0048]  Figs.  4  and  5  show  elongated  plate  26  sepa- 
rately  from  the  remainder  of  wrench  15.  As  discussed, 
plates  26,  28  are  identical,  and  thus  plate  28  is  not  sep- 
arately  shown.  Elongated  plates  26,  28  are  curved 
(more  specifically,  reniform,  or  kidney,  shaped)  and  are 
slightly  thinner  than  central  plate  24  so  that  they  may 
move  easily  between  face  plates  20,  22.  The  inner  con- 
cave  sides  of  elongated  plates  26,  28  (i.e.,  the  sides  of 
plates  26,  28  that  oppose  each  other)  are  notched  to 
define  a  series  of  cusps  30,  each  of  which  is  defined  by 
a  pair  of  flat  surfaces  30a,  30b.  Each  plate  26,  28  in- 
cludes  three  notches  31  defined  by  adjacent  cusps  30 
of  the  plate,  and  plates  26,  28  define  another,  central 
notch  31  at  the  junction  between  the  plates.  Elongated 
surfaces  30a,  30b  that  meet  at  a  notch  31  are  oriented 
at  an  angle  that  matches  the  angle  defined  by  a  pair  of 
adjacent  faces  of  the  workpiece  (which,  for  a  hexagonal 
bolt  head  or  nut,  is  120  degrees). 
[0049]  Plates  26,  28  provide  a  total  of  sixteen  surfaces 
30a,  30b  and  eight  cusps  30  arranged  over  an  arc  of 
240  degrees  (Fig.  1).  As  a  result,  the  arrangement  of 
surfaces  30a,  30n  on  plates  26,  28  corresponds  to  a  so- 
called  "12-point"  design.  (That  is,  if  the  plates  were  to 
be  extended  to  define  a  360  degree  figure,  they  would 
provide  twelve  cusps  30  or  "points,"  and  twenty  four  sur- 
faces  30a,  30b.  The  term  "1  2-point"  design  is  commonly 
used  for  socket  wrenches  to  describe  the  number  of 
"points"  defined  by  the  socket.) 
[0050]  The  proximal  ends  of  elongated  plates  26,  28 
are  stepped-down  in  th  ickness  at  a  shoulder  29  to  define 
a  shelf  29a  at  the  base  of  each  plate  26,  28.  Shelves 
29a  are  approximately  one-half  of  the  thickness  of  the 
remainder  of  each  plate.  A  pair  of  round  holes  31a,  31b 
are  formed  in  each  plate  26,  28,  one  (hole  31a)  in  the 
distal  region  of  the  plate,  the  other  (31b)  in  shelf  29a. 
As  discussed  below,  holes  31a,  31b  receive  pins  that 
also  pass  through  face  plates  20,  22  for  movably  mount- 
ing  elongated  plates  26,  28  in  wrench  head  19. 
[0051]  Because  of  their  identical  shape,  when  plates 
26,  28  are  mounted  within  jaws  16,  17  with  their  elon- 
gated  surfaces  30a,  30b  facing  each  other,  one  plate  (e. 
g.,  plate  26)  will  be  face-up,  and  the  other  (plate  28)  will 
be  face-down.  As  a  result,  shelves  29a  of  the  two  plates 
will  overlap  with  each  other,  with  their  holes  31  b  aligned 
in  registry. 
[0052]  When  elongated  plates  26,  28  are  in  their  rest 

position  (shown  by  Figs.  1  and  2),  their  elongated  sur- 
faces  30a,  30b  extend  into  central  opening  21  by  an 
amount  sufficient  to  engage  and  grasp  the  faces  of  a 
hexagonal  workpiece  when  holding  a  hexagonal  work- 

5  piece  in  the  position  shown  in  Fig.  3  or  in  a  position  ro- 
tated  by  30  degrees  from  that  shown  in  Fig.  3.  Each 
elongated  surface  30a,  30b  is  configured  to  engage  a 
face  of  the  workpiece  over  a  major  portion  (such  as  at 
least  54%)  of  the  length  of  the  face.  Elongated  plates 

10  26,  28  are  restrained  in  their  movement  and  held  be- 
tween  face  plates  20,  22  by  three  pins  32,  34,  36  which 
pass  from  face  plate  20  to  face  plate  22  through  respec- 
tive  slots  42,  44,  46  in  face  plates  20,  22  and  round  holes 
31  in  elongated  plates  26,  28.  Pins  32,  36  are  secured 

is  within  the  distal  holes  31a  of  respective  plates  26,  28, 
while  pin  34  is  secured  within  the  aligned  proximal  holes 
31  b  of  plates  26,  28.  As  discussed  below,  pin  34  is  held 
sufficiently  loosely  within  hole  31b  of  plate  26  to  allow 
plate  26  to  pivot  about  pin  34  during  ratcheting. 

20  [0053]  Slots  42,  44,  46  in  face  plate  20  are  identical 
to  and  are  aligned  in  registry  with  corresponding  slots 
42,  44,  46  in  face  plate  22.  Slots  42  are  located  in  a  distal 
region  of  jaw  17,  slots  44  are  positioned  in  a  proximal 
base  23  of  the  jaws  in  wrench  head  1  9,  and  slots  46  are 

25  located  in  a  distal  region  of  jaw  16.  Slots  42,  44  are  ori- 
ented  along  a  common  arc  of  curvature  centered  at  the 
center  C  of  workpiece  W  (Fig.  3).  (Center  C  is  also  the 
center  of  wrench  head  19.)  Slot  46  comprises  a  pair  of 
lobes  48,  50.  Inner  lobe  48  is  oriented  along  the  same 

30  arc  of  curvature  as  slots  42,  44.  Slots  42,  44  and  inner 
lobe  48  of  slot  46  each  define  an  arc  length  of  10-12 
degrees. 
[0054]  Outer  lobe  50  of  slot  46  is  transverse  to,  and 
extends  radially  outwardly  from,  lobe  48.  In  particular, 

35  outer  lobe  50  extends  along  an  arc  centered  at  a  point 
45  (Fig.  1  )  that  corresponds  to  the  center  of  pin  34  when 
the  pin  is  positioned  on  the  opposite  side  of  slot  44 
(shown  as  pin  34'  in  dashed  lines  in  Fig.  1  ).  As  explained 
below,  pin  position  34'  corresponds  to  the  "unlocked"  or 

40  ratcheting  position  of  elongated  plates  26,  28.  Outer 
lobe  50  extends  from  a  distal  end  at  the  distal  end  of 
inner  lobe  48,  to  a  proximal  end  that  is  radially  spaced 
from  that  of  inner  lobe  48,  along  an  arc  length  of  9-10 
degrees.  As  a  result,  the  overall  configuration  of  slot  46 

45  is  V-shaped.  Jaw  16  is  enlarged  with  respect  to  jaw  17 
in  the  manner  discussed  above  to  provide  room  for  V- 
shaped  slot  46  without  unduly  weakening  jaw  16. 
[0055]  A  leaf  spring  50  (Fig.  2)  is  placed  in  base  23  of 
head  19  at  the  end  of  handle  18.  One  end  52  of  leaf 

so  spring  50  is  captured  within  an  angled  (with  respect  to 
the  central  longitudinal  axis  of  handle  18)  groove  54  in 
central  plate  24.  The  opposite  end  56  of  leaf  spring  50 
engages  the  curved  outer  surface  27  of  plate  26,  thereby 
biasing  plate  26  inwardly  towards  the  center  C  of  wrench 

55  head  1  9  and  against  workpiece  W  (Fig.  3). 
[0056]  When  wrench  1  5  is  in  the  position  shown  in  Fig. 
3,  pin  36  engages  the  proximal  ends  of  inner  lobes  48 
of  slots  46,  pin  34  engages  the  inner  (with  respect  to 
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opening  21)  surfaces  of  slots  44  at  the  right-most  ends 
(as  seen  in  Fig.  3)  of  slot  44,  and  pin  32  is  located  at  the 
distal  ends  of  slots  42.  Elongated  plates  26,  28  thus  are 
in  a  "locked"  position  and  are  immobile  relative  to  each 
other  when  wrench  15  is  turned  in  a  driving  direction  D 
(e.g.,  clockwise,  as  shown  in  Fig.  3). 
[0057]  The  operation  of  the  wrench  is  described  in 
more  detail  below  with  reference  to  the  embodiment  of 
Figs.  6-8.  But  briefly,  after  jaws  16,  17  are  slid  onto  work- 
piece  W  from  the  side,  wrench  15  is  rotated  in  driving 
direction  D  to  turn  workpiece  W.  As  handle  1  8  is  turned 
in  the  driving  direction,  pressure  develops  between 
workpiece  W  and  surfaces  30a  of  plates  26,  28.  This 
pressure  urges  plates  26,  28  and  pins  32,  36  outwardly 
and  away  from  center  C,  and  also  urges  the  proximal 
ends  of  plates  26,  28  and  pin  34  inwardly  toward  center 
C.  These  motions  are  prevented  by  the  engagement  of 
pins  32,  36  with  the  distal  and  proximal  surfaces  of  slots 
42,  46,  and  the  engagement  of  pin  against  the  inner  and 
right-most  end  surfaces  of  slots  44.  Accordingly,  plates 
26,  28  remain  immobile  with  respect  to  each  other  in 
jaws  16,  17,  grasp  workpiece  W  between  them  at  elon- 
gated  surfaces  30a  and  rotate  workpiece  W  in  driving 
direction  D. 
[0058]  When  handle  18  is  turned  in  the  opposite  (e. 
g.,  counterclockwise)  direction  from  arrow  D,  ratcheting 
occurs.  That  is,  plates  26,  28  slide  over  the  surface  of 
the  workpiece,  allowing  the  workpiece  to  remain  station- 
ary.  This  operation  is  explained  in  detail  below  with  re- 
spect  to  Figs.  7  and  8.  Briefly,  however,  when  handle  1  8 
is  first  rotated  in  the  ratcheting  direction,  pins  32,  34  trav- 
el  to  an  "unlocked"  position  at  the  opposite  ends  of  re- 
spective  slots  42,  44  along  the  common  arc  of  curvature 
of  the  slots.  That  is,  pins  32,  34  move  to  the  proximal 
end  of  slot  42  and  the  left-most  end  of  slot  44,  respec- 
tively.  Likewise,  pin  36  moves  within  inner  lobe  48  of  slot 
46  to  the  opposite  (i.e.,  distal)  end  of  lobe  48  (which  also 
corresponds  to  one  end  of  outer  lobe  50,  as  discussed 
above).  As  a  result,  elongated  plates  26,  28  rotate 
around  center  C  with  handle  18  until  pins  32,  34,  36 
reach  the  ends  of  slots  42,  44  and  slot  lobe  48,  respec- 
tively.  This  operation  requires  approximately  10-12  de- 
grees  of  handle  rotation,  which  corresponds  to  the  arc 
length  of  the  slots. 
[0059]  With  pins  32,  34,  36  positioned  as  just  de- 
scribed,  plates  26,  28  are  "unlocked"  and  are  ready  for 
ratcheting.  As  handle  1  8  is  rotated  further  counterclock- 
wise  (e.g.  by  30  degrees  for  the  12-point  configuration 
shown  in  Fig.  3),  the  engagement  of  plate  26  against 
workpiece  W  causes  plate  26  to  pivot  outwardly  from 
center  C  about  centerpoint  45  (Fig.  1  )  of  pin  34  as  each 
corner  of  the  workpiece  slides  across  an  elongated  sur- 
face  30a  or  30b  of  plate  26.  Plate  28  remains  stationary 
during  the  pivoting  motion  of  plate  26.  The  pivoting  mo- 
tion  of  plate  26  is  constrained  by  outer  lobe  50  of  slot 
46.  That  is,  pin  36  travels  within  outer  lobe  50  as  plate 
26  pivots. 
[0060]  Leaf  spring  50  biases  plate  inwardly  toward 

center  C.  Thus,  as  the  corners  of  the  workpiece  move 
toward  notches  31  ,  spring  50  urges  plate  26  to  pivot  in- 
wardly  around  centerpoint  45  of  pin  34  in  position  34', 
and  back  into  full  engagement  with  the  workpiece  sur- 

5  faces.  In  the  12-point  design  shown  in  Fig.  3,  approxi- 
mately  30  degrees  of  handle  rotation  are  needed  to 
ratchet  jaws  16,  17  around  one  corner  of  a  hexagonal 
workpiece. 
[0061]  Because  of  the  symmetrical  construction  of 

10  wrench  15,  the  driving  and  ratcheting  direction  can  be 
reversed  simply  by  turning  wrench  15  over  with  respect 
to  the  workpiece  (i.e.,  so  that  jaw  15  is  on  the  right  when 
viewed  from  above).  In  this  orientation,  the  driving  di- 
rection  D  is  counterclockwise,  and  the  ratcheting  direc- 

ts  tion  R  is  clockwise. 
[0062]  Other  embodiments  are  within  the  scope  of  the 
following  claims. 
[0063]  For  example,  the  wrench  may  have  elongated 
plates  with  more  or  fewer  workpiece  grasping  surfaces. 

20  [0064]  Figs.  6-8  show  a  wrench  115  with  so-called 
"6-point"  design  in  which  jaws  116,  117  respectively  sup- 
port  elongated  plates  1  26,  1  28  that  each  have  two  work- 
piece  engaging  surfaces  130.  Surfaces  130  are  each 
sufficiently  long  to  engage  a  face  of  workpiece  W  along 

25  the  entire  length  of  the  face.  Surfaces  1  30  define  an  an- 
gle  of  120°  and  a  notch  131  therebetween.  In  other  re- 
spects,  wrench  115  is  identical  to  wrench  15,  and  thus 
the  other  components  of  wrench  115  have  been  given 
the  same  reference  numerals  as  the  corresponding 

30  components  of  wrench  15. 
[0065]  In  operation,  after  wrench  115  is  inserted  onto 
workpiece  W  from  the  side,  handle  20  is  turned  in  a  driv- 
ing  direction  (D,  Fig.  6)  (e.g.,  clockwise)  to  rotate  work- 
piece  W.  As  discussed  above  for  wrench  1  5,  plates  1  26, 

35  1  28  are  in  the  "locked"  position  because  of  the  position 
of  pins  32,  34,  36  in  respective  slots  42,  44,  46.  Thus, 
as  handle  20  is  turned  in  direction  D,  pressure  develops 
between  workpiece  W  and  surfaces  130  of  plates  126, 
128.  This  pressure  urges  plates  126,  128  and  pins  32, 

40  36  outwardly  and  away  from  center  C,  and  the  proximal 
ends  of  plates  1  26,  1  28  and  pin  34  inwardly  toward  cent- 
er  C.  This  motion  is  prevented  by  the  engagement  of 
pins  32,  36  against  the  distal  and  proximal  ends,  respec- 
tively,  of  slots  42,  46,  as  well  as  by  the  engagement  of 

45  pin  34  against  the  inner  and  right-hand  end  (as  viewed 
in  Fig.  6)  of  slot  34.  Accordingly,  plates  1  26,  1  28  remain 
immobile  with  respect  to  each  other  in  jaws  116,  117, 
grasp  workpiece  W  therebetween,  and  turn  the  work- 
piece  in  response  to  the  handle  rotation. 

so  [0066]  Referring  to  Fig.  7,  the  ratcheting  operation  is 
performed  by  turning  handle  20  in  the  opposite  direction 
R  (counterclockwise,  in  this  example).  As  handle  20  is 
first  moved  in  direction  R,  pressure  develops  between 
workpiece  W  and  surfaces  130  of  plates  126,  128.  This 

55  force  causes  pins  32,  34,  36  to  slide  to  the  opposite  ends 
of  slots  42,  44  and  inner  lobe  48  of  slot  46,  respectively, 
thereby  causing  plates  126,  128  to  rotate  within  jaws 
116,  117  along  the  common  arc  of  curvature  of  these 
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slots.  When  pins  32,  34,  36  reach  the  opposite  ends  of 
the  respective  slots  (which  occurs  after  approximately 
10°-12°  of  handle  rotation),  elongated  plates  126,  128 
are  in  the  "unlocked"  position  for  ratcheting. 
[0067]  Referring  to  Fig.  8,  further  rotation  of  handle 
20  in  direction  R  around  workpiece  W  causes  additional 
pressure  to  be  exerted  against  plates  1  26,  1  28  by  work- 
piece  W.  This  pressure  causes  plate  1  26  to  pivot  about 
pin  34  outwardly  with  respect  to  the  workpiece  and  the 
remainder  of  jaw  1  1  6.  This  motion  is  constrained  by  pin 
36,  which  travels  in  outer  lobe  50  of  slot  46.  As  a  result, 
elongated  surfaces  1  30  of  plates  1  26,  1  28  slide  around 
the  corners  of  workpiece  W,  allowing  the  workpiece  to 
remain  stationary. 
[0068]  Once  jaws  116,  118  have  been  rotated  approx- 
imately  60°  to  a  new  ratcheting  position  (i.e.,  as  a  corner 
of  the  workpiece  W  slides  into  an  adjacent  notch  131), 
biasing  spring  50  urges  plate  1  26  to  pivot  inwardly  about 
pin  34  so  that  pin  36  travels  to  its  unlocked  position  at 
the  distal  end  of  lobes  48,  50.  If  further  ratcheting  is  de- 
sired,  the  user  continues  to  rotate  handle  20  in  direction 
R.  Otherwise,  the  user  resumes  rotating  handle  20  in 
driving  direction  D.  For  the  initial  few  degrees  of  rotation 
in  direction  D,  plates  1  26,  1  28  will  not  turn  the  workpiece 
but  will  instead  rotate  to  their  "locked"  position  as  pins 
32,  34,  36  move  to  the  ends  of  the  slots  as  shown  in  Fig. 
6.  Thereafter,  further  rotation  of  handle  in  the  driving  (e. 
g.,  clockwise)  direction  will  cause  plates  126,  128  to 
grasp  and  turn  the  workpiece. 
[0069]  Still  other  embodiments  are  within  the  scope 
of  the  claims. 
[0070]  For  example,  the  positions  of  the  distal  pins 
and  slots  may  be  reversed.  That  is,  referring  to  Fig.  3, 
pins  32,  36  may  be  formed  in  the  face  plates,  and  slots 
42,  46  defined  in  the  distal  regions  of  plates  26,  28. 
[0071]  Figs.  9  and  10  show  an  open-end  ratchet 
wrench  215  having  such  a  reversed  distal  pin-slot  con- 
struction.  Wrench  215  is  similar  in  construction  to 
wrench  15,  and  includes  a  pair  of  arcuate  jaws  21  6,  217 
at  the  end  of  an  elongated  handle  218.  Jaw  21  6  is  some- 
what  larger  than  jaw  217  and  protrudes  more  markedly 
from  handle  218  than  does  jaw  21  7,  for  the  reasons  dis- 
cussed  above.  Jaws  216,  217  and  handle  218  are  de- 
fined  by  a  pair  of  face  plates  220,  222,  and  a  central 
plate  224  is  sandwiched  therebetween  in  handle  21  8  to 
provide  space  in  jaws  216,  217  for  a  pair  of  elongated 
plates  226,  228.  Elongated  plates  226,  228  have  the 
same  curved  shape  as  plates  26,  28  of  wrench  15,  and 
are  movably  mounted  to  face  plates  220,  222  with  the 
reversed  distal  pin-slot  construction.  That  is,  the  distal 
slots  are  in  elongated  plates  226,  228  (rather  than  in  the 
face  plates  that  define  jaws  216,217),  and  the  distal  pins 
are  secured  to  face  plates  220,  222  (rather  than  to  the 
elongated  plates). 
[0072]  More  specifically,  elongated  plate  228  includes 
a  curved  distal  slot  242  that  receives  a  pin  232  secured 
within  round  holes  231  in  face  plates  220,  222.  A  V- 
shaped  distal  slot  246  of  elongated  plate  226  includes 

a  pair  of  lobes  248,  250  and  receives  a  pin  236  which  is 
secured  within  round  holes  231  in  face  plates  220,  222. 
As  will  be  appreciated  by  comparing  Fig.  1  0  with  Fig.  3, 
V-shaped  slot  246  is  arranged  oppositely  with  respect 

5  to  V-shaped  slot  46  of  wrench  15.  That  is,  the  base  of 
the  "V"  of  slot  246  is  oriented  toward  the  handle  and  the 
proximal  end  of  elongated  plate  226  (rather  than  away 
from  the  handle  and  toward  the  distal  end  of  the  plate, 
as  is  slot  46  in  Fig.  3).  A  proximal  pin  234  is  secured 

10  within  holes  233  in  the  proximal  ends  of  plates  226,  228 
(which,  as  discussed  below,  are  aligned  with  each  other) 
and  is  received  by  proximal  slots  244  in  face  plates  220, 
222  (only  one  of  which  is  shown  in  Fig.  9). 
[0073]  Slots  242,  244  and  lobe  248  of  slot  246  are  ori- 

15  ented  along  the  same  arc  of  curvature  centered  at  work- 
piece  center  C  and  define  an  arc  length  of  10-12  de- 
grees.  Lobe  250  of  slot  246  is  transverse  to  and  extends 
radially  inwardly  from  lobe  248  along  an  arc  centered  at 
the  center  of  hole  233  in  plate  226  (see  Fig.  11  A)  that 

20  corresponds  to  the  center  of  pin  234.  Lobe  250  curves 
radially  inwardly  toward  the  workpiece  from  a  proximal 
end  at  the  proximal  end  of  lobe  248  to  a  distal  end  that 
is  radially  spaced  from  that  of  inner  lobe  248,  along  an 
arc  length  of  9-10  degrees. 

25  [0074]  A  leaf  spring  250  (Fig.  10)  is  placed  in  base 
223  of  the  wrench  head  at  the  end  of  handle  218.  One 
end  252  of  leaf  spring  250  is  captured  within  a  groove 
254  in  central  plate  224  (groove  254  is  shown  angled 
with  respect  to  the  central  longitudinal  axis  of  handle 

30  218,  but  it  may  be  straight  instead).  The  opposite  end 
256  of  leaf  spring  250  engages  the  curved  outer  surface 
of  elongated  plate  226,  thereby  biasing  plate  226  in- 
wardly  towards  the  center  C  of  the  wrench  head  and 
against  workpiece  W. 

35  [0075]  Elongated  plates  226,  228  are  shown  apart 
from  the  remainder  of  wrench  215  in  Figs.  11  A  and  11  B 
(top  views),  Figs.  1  2A  and  1  2B  (side  views),  and  Fig.  1  3 
(a  cross-sectional  view).  Except  for  their  different  distal 
slot  configuration,  plates  226,  228  are  constructed  iden- 

40  tically  to  each  other.  As  with  the  elongated  plates  of 
wrench  15,  plates  226,  228  are  kidney-shaped  and  pro- 
vide  a  total  of  sixteen  workpiece  engaging  surfaces 
230a,  230b  and  eight  cusps  230  arranged  over  an  arc 
of  240  degrees.  As  a  result,  the  arrangement  of  surfaces 

45  230a,  230b  on  plates  226,  228  corresponds  to  a  so- 
called  "12-point"  design.  (That  is,  if  the  plates  were  to 
be  extended  to  define  a  360  degree  figure,  they  would 
provide  twelve  cusps  230  or  "points,"  and  twenty  four 
workpiece  engaging  surfaces  230a,  230b.)  Surfaces 

50  230a,  230b  alternate  with  each  other  along  plates  226, 
228,  as  shown  in  Fig.s  1  1  A  and  1  1  B. 
[0076]  The  proximal  end  of  each  elongated  plate  226, 
228  is  stepped-down  in  thickness  at  a  shoulder  229  to 
define  a  shelf  229a  at  the  base  of  the  plate.  Shelves 

55  229a  are  approximately  one-half  of  the  nominal  thick- 
ness  T  of  each  plate  226,  226.  The  regions  of  plates 
226,  228  which  include  workpiece  engaging  surfaces 
230a,  230b  are  thickened  with  integral  flanges  237,  239, 
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respectively,  as  best  seen  in  Fig.  13  (the  spacing  be- 
tween  the  elongated  plates  and  face  plates  220,  222  is 
shown  exaggerated  for  ease  of  viewing).  Flanges  237, 
239  increase  the  contact  area  of  surfaces  230a,  230b 
with  the  workpiece  for  increased  strength. 
[0077]  Because  of  their  identical  shape,  when  plates 
226,  228  are  mounted  within  jaws  216,  217  with  their 
elongated  surfaces  230a,  230b  facing  each  other,  one 
plate  (e.g.,  plate  226)  will  be  face-up,  and  the  other 
(plate  228)  will  be  face-down.  As  a  result,  shelves  229a 
of  the  two  plates  will  overlap  with  each  other,  with  their 
holes  233  aligned  in  registry  to  receive  pin  234. 
[0078]  The  user  operates  wrench  215  in  the  same 
manner  as  described  above  for  wrench  1  5.  To  briefly  re- 
iterate,  after  jaws  216,  217  are  slid  onto  workpiece  W 
from  the  side,  wrench  21  5  is  rotated  in  a  driving  direction 
(e.g.,  clockwise  in  Figs.  9  and  10)  to  turn  workpiece  W. 
Figs.  9  and  10  show  wrench  215  in  the  "locked"  position, 
in  which  pin  232  is  located  at  the  proximal  end  of  slot 
242,  pin  234  is  positioned  at  the  right-most  end  of  slot 
244,  and  pin  236  is  disposed  at  the  distal  end  of  slot  lobe 
248.  As  the  user  turns  handle  218  in  the  driving  direc- 
tion,  pressure  develops  between  workpiece  W  and  sur- 
faces  230a  of  plates  226,  228.  This  pressure  urges 
plates  226,  228  (and  hence  slot  lobe  248  and  slot  242, 
respectively)  outwardly  and  away  from  center  C,  and  al- 
so  urges  the  proximal  ends  of  plates  226,  228  and  pin 
234  inwardly  toward  center  C.  These  motions  are  pre- 
vented  by  the  engagement  of  the  surfaces  of  slot  242 
with  pin  232,  the  engagement  of  the  surfaces  of  slot  lobe 
248  against  pin  236,  and  the  engagement  of  pin  234 
against  the  inner  and  right-most  end  surfaces  of  slots 
244.  Accordingly,  plates  226,  228  remain  immobile  with 
respect  to  each  other  in  jaws  216,217,  grasp  workpiece 
W  between  them  at  elongated  surfaces  230a,  and  rotate 
workpiece  W  in  the  driving  direction. 
[0079]  When  handle  218  is  turned  in  the  opposite  (e. 
g.,  counterclockwise)  direction,  ratcheting  occurs,  in 
which  plates  226,  228  slide  over  the  surface  of  the  work- 
piece,  allowing  the  workpiece  to  remain  stationary. 
Ratcheting  is  performed  as  follows.  When  handle  218 
is  first  rotated  in  the  ratcheting  direction,  pressure  ap- 
plied  by  the  workpiece  to  engaging  surfaces  230b  caus- 
es  plates  226,  228  to  remain  stationary  while  handle  218 
rotates.  As  a  result,  slot  244  slides  over  pin  234  until  pin 
234  reaches  position  234'  at  the  left  end  of  slot  244  (as 
shown  in  Fig.  9).  At  the  same  time,  pins  232,  236  (which 
are  held  within  jaw  arms  21  6,  217)  slide  through  slot  242 
and  slot  lobe  248,  respectively,  along  the  common  arc 
of  curvature  of  the  slots  until  pin  232  reaches  the  distal 
(i.e.,  upper)  end  of  slot  242  and  pin  236  reaches  the 
proximal  (i.e.,  lower)  end  of  slot  lobe  248.  Movement  of 
wrench  215  to  this  "unlocked"  position  (which  can  be 
thought  of  either  as  rotating  plates  226,  228  clockwise 
relative  to  handle  218,  or  turning  handle  218  counter- 
clockwise  relative  to  plates  226,  228)  requires  approxi- 
mately  10-12  degrees  of  handle  rotation,  which  corre- 
sponds  to  the  arc  length  of  the  slots. 

[0080]  As  handle  21  8  is  rotated  further  counterclock- 
wise  (e.g.  by  30  degrees  for  the  12-point  configuration 
shown  in  Figs.  9  and  10),  workpiece  W  exerts  pressure 
against  engagement  surfaces  230b,  which  in  turn  ap- 

5  plies  an  outwardly  directed  pressure  against  plate  226. 
This  outward  pressure  causes  plate  226  (and  thus  slot 
246)  to  pivot  outwardly  from  center  C  about  centerpoint 
245  (Fig.  9)  of  pin  234  in  position  234'  as  each  corner 
of  the  workpiece  slides  across  an  elongated  surface 

10  230a  or  230b  of  plate  226.  Plate  228  remains  stationary 
during  the  pivoting  motion  of  plate  226.  The  pivoting  mo- 
tion  of  plate  226  is  constrained  by  lobe  250  of  slot  246. 
That  is,  slot  lobe  250  slides  over  pin  236  as  plate  226 
pivots. 

15  [0081]  Leaf  spring  250  biases  plate  226  inwardly  to- 
ward  center  C.  Thus,  as  the  corners  of  the  workpiece 
move  toward  notches  231,  spring  250  urges  plate  226 
to  pivot  inwardly  around  centerpoint  245  of  pin  234  in 
position  234',  and  back  into  full  engagement  with  the 

20  workpiece  surfaces.  In  the  12-point  design  shown  in  Fig. 
9,  approximately  30  degrees  of  handle  rotation  are 
needed  to  ratchet  jaws  216,  217  around  one  corner  of 
a  hexagonal  workpiece. 
[0082]  Because  of  the  symmetrical  construction  of 

25  wrench  215,  the  driving  and  ratcheting  direction  can  be 
reversed  simply  by  turning  wrench  215  over  with  respect 
to  the  workpiece  (i.e.,  so  that  jaw  21  6  is  on  the  right  when 
viewed  from  above).  In  this  orientation,  the  driving  di- 
rection  is  counterclockwise,  and  the  ratcheting  direction 

30  is  clockwise. 
[0083]  Among  other  advantages,  placing  distal  slots 
242,  246  in  elongated  plates  226,  228  allows  V-shaped 
slot  246  (and  hence  pin  236)  to  be  positioned  radially 
further  away  from  centerpoint  C  (i.e.,  toward  the  outer 

35  periphery  of  plate  226).  In  part,  this  is  because  lobe  250 
of  slot  248  curves  inwardly  toward  the  workpiece,  rather 
than  outwardly  away  from  the  workpiece  (as  with  lobe 
50  of  wrench  15).  As  a  result,  less  torque  is  applied  to 
all  of  the  pins  232-236  as  they  move  peripherally,  there- 

to  by  reducing  the  risk  of  shearing  the  pins  and  adding  to 
the  overall  strength  of  wrench  215. 
[0084]  It  should  also  be  noted  that  lobe  250  is  smaller 
than  lobe  50  of  wrench  1  5  (Fig.  3),  for  the  following  rea- 
son.  Although  the  curvature  of  each  lobe  50,  250  is  cen- 

45  tered  about  the  respective  proximal  pin,  lobe  250  is  lo- 
cated  radially  closer  to  proximal  pin  234  than  lobe  50  is 
to  proximal  pin  34.  This  allows  lobe  250  to  define  a  short- 
er  length  than  lobe  50,  even  though  the  arc  angles  of 
two  lobes  are  the  same.  Because  of  the  relatively  short- 

so  er  length  of  lobe  250,  it  does  not  cut  into  lobe  248  as 
much  as  lobe  50  cuts  into  lobe  48.  As  a  result,  pin  236 
is  more  fully  seated  within  V-shaped  slot  246,  which  re- 
duces  the  chance  of  plate  226  being  forced  from  lobe 
248  to  lobe  250  during  driving.  Moreover,  because  pins 

55  232,  236  are  secured  at  both  ends  to  plates  220,  222, 
the  pins  are  less  likely  to  bend  or  diverge  when  wrench 
215  applies  large  driving  forces  to  the  workpiece. 
[0085]  In  addition  to  increasing  the  surface  contact 
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with  the  workpiece  and  increasing  the  strength  of  plates 
226,  228,  flanges  237,  239  reduce  wear  on  both  surfac- 
es  230a,  230b  and  the  workpiece  surfaces.  Moreover, 
as  shown  in  Fig.  13,  the  workpiece  is  fully  captured  be- 
tween  plates  226,  228  to  a  completely  seated  position 
when  wrench  21  5  is  flush  against  a  surface  S  that  abuts 
workpiece  W.  This  reduces  the  risk  of  wrench  215  slip- 
ping  off  of  the  workpiece. 
[0086]  Wrench  215  may  have  more  or  fewer  work- 
piece  engaging  surfaces.  For  example,  referring  to  Figs. 
1  4A  and  1  4B,  elongated  plates  226',  228'  each  have  on- 
ly  two  workpiece  engaging  surfaces  260.  As  discussed 
above,  with  this  configuration,  wrench  215  would  have 
a  so-called  "6-point"  design  (as  discussed  above  for 
Figs.  6-8).  Each  surface  260  includes  driving  portions 
230a'  and  adjacent  ratcheting  portions  230b'.  That  is, 
during  the  driving  operation,  portions  230a'  exert  pres- 
sure  against  the  workpiece  to  rotate  the  workpiece  as 
handle  218  is  turned.  During  ratcheting,  the  workpiece 
exerts  pressure  against  portions  230b'  to  cause  plate 
226  to  pivot. 
[0087]  Referring  to  Figs.  15A-15C  and  16A-16B,  the 
movable  plates  need  not  be  identical  or  symmetrical 
with  respect  to  the  central  longitudinal  axis  of  the 
wrench.  Wrench  31  5  has  a  pair  of  differently  configured 
movable  plates  326,  328  positioned  in  jaws  316,  317  at 
the  distal  end  of  handle  320.  Plate  326  (shown  apart 
from  the  wrench  in  Fig.  16A)  is  smaller  than  plate  328 
(Fig.  16B).  Either  of  the  distal  pin-slot  arrangements  dis- 
cussed  herein  can  be  used  in  this  embodiment.  In  the 
embodiment  of  wrench  315  shown  in  the  figures,  distal 
slots  342,  246  are  in  plates  326,  328,  and  distal  pins 
332,  336  are  mounted  in  the  face  plates  of  the  wrench. 
[0088]  Plates  326,  328  include  proximal  holes  333, 
which  are  aligned  and  receive  proximal  pin  334,  which 
in  turn  passes  through  a  proximal  slot  344  in  the  face 
plates  of  the  wrench.  Wrench  31  5  operates  in  the  same 
way  as  discussed  above  for  wrench  31  4.  Fig.  15A  shows 
wrench  315  in  the  locked  position,  in  which  distal  pin 
336  is  captured  within  lobe  348  of  slot  346.  Figs.  15B 
and  15C  illustrate  wrench  315  during  ratcheting,  in 
which  distal  pin  336  moves  back  and  forth  within  lobe 
350  of  slot  346.  (Figs.  15B  and  15C  are  drawn  as  if  the 
front  face  plate  of  the  wrench  has  been  removed,  but 
the  spring  which  engages  plate  326,  as  in  the  other  em- 
bodiments,  is  not  shown.) 
[0089]  Among  other  advantages,  proximal  pin  334  is 
positioned  relatively  closely  to  slot  lobe  350  compared 
with  the  other  embodiments.  This  allows  the  length  of 
lobe  350  to  be  reduced,  and  the  angle  between  lobes 
348,  350  to  be  increased.  As  a  result,  more  material  is 
present  at  the  junction  360  (Fig.  16A)  between  the  lobes, 
which  provides  greater  holding  power  to  maintain  pin  in 
lobe  348  (i.e.,  in  the  locked  position)  when  the  user  ap- 
plies  large  driving  forces  to  the  workpiece. 
[0090]  Referring  to  Figs.  17A-17E,  the  V-shaped  dis- 
tal  slot  of  any  of  the  embodiments  of  my  wrench  can  be 
made  smaller  than  has  been  illustrated  in  other  figures. 

Consider,  for  example,  plate  226  of  wrench  215,  which 
is  shown  in  Fig.  1  7A.  Fig.  1  7B  shows  how  distal  pin  236 
moves  in  slot  lobes  248,  250  when  wrench  21  5  is  moved 
between  the  "locked"  and  "unlocked"  positions.  It  will  be 

5  appreciated  that  pin  236  does  not  travel  all  the  way  to 
the  base  of  the  "V"  shape.  As  illustrated  in  Fig.  1  7C,  246 
could  be  reduced  in  size  while  still  accommodating  the 
motion  of  pin  236.  The  new  configuration  of  slot  246', 
with  lobes  248'  and  250',  is  shown  in  Fig.  17D  (and  in 

10  plate  226  in  Fig.  1  7E).  Because  of  the  small  size  of  slot 
246,  during  ratcheting  plate  226  opens  (i.e.,  pivots  out- 
wardly  away  from  the  workpiece)  while  the  wrench  is 
being  rotated  to  the  unlocked  position,  rather  than  re- 
maining  stationary  until  the  plate  is  fully  unlocked,  as  in 

is  the  embodiments  described  above. 
[0091]  Among  other  advantages,  reducing  the  size  of 
the  V-shaped  slot  minimizes  the  amount  of  material  that 
is  removed  from  the  plate,  which  increases  the  strength 
of  the  wrench.  In  addition,  the  smaller  slot  more  posi- 

20  tively  directs  the  distal  pin  around  the  junction  260'  (Fig. 
17E)  between  the  lobes  when  the  wrench  is  moved  be- 
tween  the  locked  and  unlocked  positions.  As  a  result, 
the  pin  is  returned  to  the  locked  position  even  more  pos- 
itively  than  in  the  other  embodiments. 

25  [0092]  Referring  to  Figs.  1  8A  and  1  8B,  the  slot  for  the 
pivotable  plate  need  not  be  dual  lobed,  as  in  previously 
described  embodiments.  Wrench  415  has  a  pair  of  dif- 
ferently  configured  elongated  movable  plates  426,  428 
positioned  in  jaws  416,  417  at  the  distal  end  of  handle 

30  41  8.  Plates  426,  428  include  respective  distal  slots  446, 
442,  which  receive  distal  pins  436,  432,  respectively, 
mounted  in  the  face  plates  420,  422  of  the  wrench. 
Plates  426,  428  include  proximal  holes  433,  which  are 
aligned  and  receive  proximal  pin  434,  which  in  turn 

35  passes  through  a  proximal  slot  444  in  the  face  plates  of 
the  wrench.  (Alternatively,  as  in  previously-described 
embodiments,  the  positions  of  distal  slots  442,  446  and 
pins  432,  436  can  be  reversed  -  that  is,  distal  slots  442, 
446  can  be  formed  in  the  wrench  face  plates,  and  pins 

40  423,  436  can  be  affixed  to  plates  426,  428.) 
[0093]  Referring  also  to  Fig.  19,  the  geometry  of  distal 
slots  442,  446  is  shown  in  detail.  Distal  slot  442  of  plate 
428  includes  a  distal  segment  442a  that  extends  be- 
tween  points  470,  472,  and  a  contiguous  proximal  seg- 

45  ment  442b  that  extends  between  points  470,  474.  Point 
470  represents  the  position  of  the  center  of  pin  432  at 
the  junction  between  segments  442a,  442b,  and  points 
472,  474  represent  the  positions  of  the  center  of  pin  432 
at  opposite  ends  of  segments  442a,  442b. 

so  [0094]  Distal  segment  442a  extends  and  is  centered 
along  an  arc  of  curvature  476.  Arc  476  is  centered  in  the 
opening  between  the  jaws  at  point  C  (the  center  of  work- 
piece  W),  and  measures  27  degrees  between  points 
470,  472.  Proximal  segment  442b  curves  outwardly  with 

55  respect  to  distal  segment  442a  and  forms  an  approxi- 
mately  3  degree  extension  of  arc  476  proximally  of  point 
470,  so  that  the  total  arc  length  of  slot  442  is  30  degrees. 
As  a  result  of  the  outward  curvature,  point  474  is  offset 
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radially  outwardly  from  the  path  defined  by  arc  476 
(which  is  centered  at  the  center  of  pin  434)  by  approxi- 
mately  1  -2  degrees  (along  an  arc  centered  at  the  center 
of  pin  434).  Thus,  when  pin  432  moves  between  points 
470,  474  in  segment  442b,  plate  428  simultaneously 
moves  3  degrees  along  arc  476  and  1  -2  degrees  inward- 
ly  toward  the  workpiece. 
[0095]  Distal  slot  446  of  plate  426  includes  a  proximal 
segment  446a  that  extends  between  points  480,  482, 
and  a  contiguous  distal  segment  446b  that  extends  be- 
tween  points  482,  484.  Point  482  represents  the  position 
of  the  center  of  pin  436  at  the  junction  of  segments  446a, 
446b,  and  points  480,  484  represent  the  position  of  the 
center  of  pin  436  at  the  opposite  ends  of  segments  446a, 
446b.  Slot  446  extends  generally  along  an  arc  of  curva- 
ture  486  that  is  concentric  with  arc  476  -  that  is,  arcs 
476,  486  define  different  segments  of  a  circle  centered 
at  point  C.  The  arc  length  of  slot  446  is  also  30  degrees 
(27  degrees  for  segment  446a,  3  degrees  for  segment 
446b).  For  purposes  to  be  described,  however,  proximal 
segment  446a  of  slot  446  is  transverse  to  arc  486  rather 
than  being  centered  along  arc  486.  Specifically,  proxi- 
mal  segment  446a  spirals  inwardly  by  approximately  7-8 
degrees  as  segment  446a  extends  proximally  from  point 
482  to  point  480.  As  a  result,  point  480  is  offset  by  an 
arc  of  approximately  7-8  degrees  (centered  at  the  center 
of  pin  434)  radially  inwardly  from  the  path  defined  by  arc 
486. 
[0096]  Distal  segment  446b  curves  outwardly  with  re- 
spect  to  proximal  segment  446a  and  forms  an  approxi- 
mately  3  degree  extension  of  arc  486  distally  of  point 
470,  so  that  the  total  arc  length  of  slot  446  is  30  degrees. 
As  a  result  of  the  outward  curvature,  point  484  is  offset 
radially  outwardly  from  the  path  defined  by  arc  486  by 
approximately  1-2  degrees  (arc  486  is  also  centered  at 
the  center  of  pin  434).  Accordingly,  when  pin  436  moves 
between  points  482,  484  in  segment  446b,  plate  426  si- 
multaneously  moves  3  degrees  along  arc  486  and  1-2 
degrees  inwardly  toward  the  workpiece. 
[0097]  Proximal  slot  444  includes  curved  segments 
444a,  444b  (Fig.  18)  centered  along  another  segment 
of  the  same  arc  of  curvature  as  arcs  476,  486.  (That  is, 
slot  444  and  arcs  476,  486  are  different  segments  of  a 
circle  centered  at  point  C.)  Unlike  distal  slots  442,  446, 
both  segments  of  proximal  slot  444  follow  the  same  arc. 
Segment  444a  defines  an  arc  length  of  27  degrees,  and 
segment  444b  forms  a  3  degree  extension  of  segment 
444a  for  purposes  to  be  described.  Proximal  slot  444  is 
positioned  so  that  with  elongated  plates  426,  428  in  their 
at-rest  position  (shown  in  Fig.  18A  and  discussed  be- 
low),  pin  434  is  located  at  the  junction  of  segments  444a, 
444b. 
[0098]  Elongated  plates  426,  428  are  kidney-shaped, 
and  each  has  distal  and  proximal  workpiece  engaging 
surfaces  430a,  430b  that  meet  at  a  notch  431  .  As  a  re- 
sult,  the  arrangement  of  surfaces  430a,  430b  on  plates 
426,  428  corresponds  to  the  "6-point"  design  discussed 
above.  The  overlapping,  proximal  ends  of  elongated 

plates  426,  428  are  each  stepped-down  in  thickness  at 
a  shoulder  429  to  define  a  shelf  429a  at  the  base  of  the 
plate.  Shelves  429a  are  approximately  one-half  of  the 
nominal  thickness  of  each  plate  426,  428.  The  proximal 

5  end  429a  of  plate  426  includes  a  hole  464  that  receives 
one  end  of  a  coil  spring  450.  The  opposite  end  of  spring 
450  is  attached  to  a  post  462  mounted  in  wrench  handle 
418  distal  of  center  plate  424. 
[0099]  Referring  to  Figs.  20A-20C,  spring  450  biases 

10  plates  426,  428  to  their  at-rest  position,  in  which  distal 
workpiece  engaging  surfaces  430a  of  plates  426,  428 
are  parallel  to  each  other  and  are  separated  by  a  spac- 
ing  S  approximately  equal  to  the  width  of  the  workpiece 
(Figs.  18,  20A).  During  use,  the  user  engages  wrench 

is  41  5  with  the  workpiece  (not  shown)  by  sliding  jaws  416, 
417  onto  the  workpiece  from  the  side.  With  plates  426, 
428  in  the  positions  shown  (i.e.,  plate  426  on  the  left  and 
plate  428  on  the  right),  the  user  turns  handle  418  in  the 
clockwise  direction  (Fig.  20B)  to  drive  or  rotate  the  work- 

20  piece,  and  turns  handle  418  in  the  counterclockwise  di- 
rection  (Fig.  20C)  to  perform  the  ratcheting  operation. 
[0100]  Note  that  when  plates  426,  428  are  in  their  at- 
rest  position,  spring  450  positions  pins  432,  434,  436  at 
the  junctions  between  the  pair  of  segments  of  respective 

25  slots  442,  444,  446  (the  position  of  pin  444  is  shown  in 
Fig.  18A).  In  particular,  pin  432  is  located  at  point  470 
(Fig.  1  9),  and  pin  436  is  disposed  at  point  482. 
[0101]  As  the  user  rotates  the  handle  3  degrees  in  the 
driving  direction,  the  force  applied  against  the  workpiece 

30  compresses  spring  450  and  moves  pins  432,  434,  436 
to  their  fully  seated  positions  at  the  opposite  ends  of  slot 
segments  442b,  444b,  446b.  Because  segments  442b, 
446b  are  positioned  radially  outwardly  of  respective  arcs 
476,  486,  the  movement  of  pins  432,  436  into  segments 

35  442b,  446b  (to  points  474,  484,  respectively)  causes 
elongated  plates  426,  428  to  pivot  towards  each  other 
about  pin  434  to  grip  the  workpiece.  In  other  words,  the 
spacing  S'  between  distal  workpiece  engaging  surfaces 
430a  decreases  from  at-rest  spacing  S.  Among  other 

40  advantages,  this  gripping  feature  allows  wrench  415  to 
firmly  grasp  and  rotate  a  slightly  undersized  workpiece. 
In  addition,  the  gripping  action  helps  compensate  for 
possible  spreading  apart  by  jaws  416,  417  as  wrench 
41  5  tightens  the  workpiece,  which  might  otherwise  allow 

45  plates  426,  428  to  open  slightly  and  slip  over  the  work- 
piece. 
[0102]  The  motion  of  plates  426,  428  during  ratchet- 
ing  is  seen  by  comparing  Figs.  20A  and  20C.  As  the  user 
rotates  the  handle  counterclockwise  from  the  at-rest  po- 

50  sition  (Fig.  20A),  the  force  applied  against  workpiece  W 
causes  pins  432,  434,  436  to  travel  in  slots  442,  444, 
446,  against  the  biasing  of  spring  450,  toward  the  oppo- 
site  ends  of  slot  segments  442a,  444a  (Fig.  18),  446a. 
Because  slot  segment  442a  is  centered  along  arc  476 

55  (Fig.  1  9),  plate  428  moves  in  a  circular  path  with  respect 
to  workpiece  center  C.  In  contrast,  because  slot  seg- 
ment  446a  spirals  inwardly  with  respect  to  arc  486  (Fig. 
1  9),  plate  426  pivots  about  pin  434  and  spirals  outwardly 

10 
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away  from  plate  428  and  workpiece  center  C.  In  other 
words,  plate  426  spreads  apart  from  plate  428  by  7  de- 
grees  (the  offset  of  point  480  from  arc  486,  Fig.  19), 
thereby  allowing  the  workpiece  engaging  surfaces  of 
plates  426,  428  to  slide  across  the  corners  of  the  work- 
piece. 
[0103]  Fig.  20C  shows  plates  426,  428  in  their  fully 
open  position  during  ratcheting.  At  this  point,  the  user 
has  rotated  the  wrench  handle  in  the  ratcheting  direction 
by  approximately  27  degrees  (i.e.,  the  arc  length  of  slot 
segments  442a,  444a,  446a)  away  from  the  at-rest  po- 
sition  (or  30  degrees  from  the  gripping  position  shown 
in  Fig.  20B).  When  the  workpiece  engaging  surfaces 
have  slid  sufficiently  around  the  corners  of  the  work- 
piece,  spring  450  returns  plates  426,  428  to  their  at-rest 
position  (Fig.  20A).  The  user  may  then  either  continue 
the  ratcheting  operation,  or  may  instead  drive  the  work- 
piece  by  rotating  the  handle  clockwise. 
[0104]  One  of  the  advantages  of  this  embodiment  of 
the  wrench  is  additional  manufacturing  simplicity.  Spiral 
slot  446  is  easier  to  lay  out  and  cut  than,  e.g.,  the  V- 
shaped  slots  of  the  above-discussed  embodiments,  and 
may  be  more  resistant  to  wear  over  the  long  term. 
[0105]  If  the  gripping  feature  is  not  desired,  slot  seg- 
ments  442b,  444b,  and  446b  can  be  eliminated.  (Or,  al- 
ternatively,  slot  segments  442b  and  446b  can  be  posi- 
tioned  so  that  points  474,  484  lie  on  arcs  476,  486,  re- 
spectively. 
[0106]  Features  of  wrench  415  may  be  applied  to  the 
other  embodiments  discussed  herein.  For  example,  ex- 
tensions  similar  to  slot  segments  442b,  444b,  446b  may 
be  formed  in  the  slots  of  the  other  embodiments  of  the 
wrench  to  provide  the  gripping  feature. 
[0107]  Distal  slot  446  may  have  other  configurations 
in  which  point  480  is  located  radially  inside  of  arc  486 
(so  that  plate  426  pivots  outwardly  during  ratcheting) 
and  point  484  is  positioned  radially  outside  of  arc  486 
(to  provide  the  gripping  feature).  For  example,  slot  446 
can  define  a  straight  line  between  points  480  and  484. 
[0108]  Although  only  distal  slot  446  has  been  de- 
scribed  as  being  transverse  to  the  arc  of  curvature  486 
along  which  it  generally  extends,  slot  442  may  also  (or 
instead)  be  oriented  transversely  to  arc  of  curvature 
476.  For  example,  segment  442a  may  curve  inwardly 
with  respect  to  arc  476  so  that  point  472  (Fig.  1  9)  is  po- 
sitioned  radially  inside  of  arc  476.  Orienting  both  slots 
442,  446  transversely  to  the  arcs  would  allow  both  plates 
426,  426  to  pivot  outwardly  away  from  each  other  about 
pin  434  during  ratcheting.  As  a  result,  the  amount  by 
which  each  plate  pivots  and  the  amount  of  handle  rota- 
tion  needed  to  move  the  plates  to  the  fully  open  position 
during  ratcheting  can  be  reduced  by  half,  thereby  reduc- 
ing  the  stresses  applied  to  spring  450. 
[0109]  Fig.  21  shows  a  wrench  510  in  which  the  distal 
slots  542,  546  of  both  plates  528,  526  are  oriented  trans- 
versely  to  the  arcs  of  curvature  576,  586  along  which 
the  slots  generally  extend.  Arcs  576,  587  are  centered 
at  the  center  C  of  the  opening  between  jaws  516,  517. 

The  proximal  slot  544  (Fig.  23A)  extends  along  the  same 
arc  of  curvature  as  arcs  576,  586,  and  includes  two  con- 
centric  segments  544a,  544b. 
[0110]  The  distal  segment  542a  of  slot  542  is  offset 

5  radially  inwardly  from  arc  576  so  that  when  pin  532  is 
positioned  at  the  distal  end  of  the  slot  (point  572),  plate 
528  is  pivotable  away  from  the  workpiece  about  proxi- 
mal  pin  534.  The  proximal  segment  542b  of  slot  542  is 
offset  radially  outside  of  arc  576  to  provide  the  gripping 

10  feature  discussed  above  when  pin  532  is  positioned  at 
the  proximal  end  of  the  slot  (point  574).  Pin  532  is  shown 
located  at  the  junction  of  segments  542a,  542b  (point 
570),  which  intersects  arc  576. 
[0111]  Slot  546  is  linear  between  its  proximal  and  dis- 

15  tal  ends  (defined  by  points  580,  584,  respectively).  The 
proximal  segment  546a  of  slot  546  is  positioned  radially 
inwardly  of  arc  586  so  that  when  pin  536  is  positioned 
at  the  proximal  end  of  the  slot  (point  580),  plate  526  is 
pivotable  away  from  the  workpiece  about  proximal  pin 

20  534.  The  distal  segment  546b  of  slot  546  is  offset  radially 
outside  of  arc  586  to  provide  the  gripping  feature  dis- 
cussed  above  when  pin  536  is  positioned  at  the  distal 
end  of  the  slot  (point  584).  Pin  536  is  shown  located  at 
the  junction  of  segments  546a,  546b  (point  582),  which 

25  intersects  arc  586.  The  proximal  end  of  plate  526  is  con- 
nected  to  a  spring  similar  to  that  shown  in  Fig.  18B. 
[0112]  The  operation  of  wrench  510  is  illustrated  by 
Figs.  22A-22C  and  23A-23C  (which  are  identical  except 
that  the  latter  set  of  figures  show  the  uppermost  plate  of 

30  wrench  510  and  slot  544). 
[0113]  In  the  starting  position  (Figs.  22A,  23A),  the 
spring  (not  shown)  biases  plates  526,  528  into  their  at 
rest  position,  with  workpiece  engaging  surfaces  530a 
thereof  oriented  parallel  to  each  other,  and  pins  532, 

35  534,  536  are  located  at  the  junctions  of  the  two  seg- 
ments  of  respective  slots  542,  544,  546.  As  shown  in 
Figs.  22B,  23B,  when  the  user  rotates  the  wrench  han- 
dle  in  the  clockwise  direction  (e.g.,  by  3  degrees  as  dis- 
cussed  above  for  wrench  415),  pins  542,  544,  546  are 

40  moved  into  slot  segments  542b,  544b,  546b,  thereby 
providing  the  gripping  action  against  the  workpiece  (not 
shown)  discussed  above. 
[0114]  When  the  user  rotates  the  handle  in  the  oppo- 
site  direction,  as  shown  in  Figs.  22C,  23C,  the  forces 

45  applied  against  the  workpiece  engaging  surfaces  by  the 
workpiece  cause  pins  532,  534,  536  to  travel  to  the  op- 
posite  ends  of  respective  slots  542,  544,  546.  In  partic- 
ular,  pins  532,  536  are  moved  to  the  distal  and  proximal 
ends,  respectively,  of  slot  segments  542a,  546a.  Be- 

so  cause  the  distal  end  of  slot  segment  542a  and  the  prox- 
imal  end  of  slot  segment  546a  are  positioned  radially 
inwardly  of  arcs  576,  586,  the  movement  of  pins  532, 
536  therein  causes  each  plate  526,  528  to  pivot  out- 
wardly  away  from  center  C.  After  the  wrench  handle  has 

55  been  rotated  sufficiently  (e.g.,  by  45  degrees)  to  slide 
the  workpiece  engaging  surfaces  sufficiently  around  the 
corners  of  the  workpiece,  the  spring  returns  plates  526, 
528  to  their  at-rest  position  (Figs.  22A,  23A). 
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rfaces  a  distal  slot  disposed  in  the  other  one  of  the  dis- 
!X  with  tal  end  of  the  first  plate  or  the  distal  region  of 
mbers  the  first  jaw, 
s  may  the  distal  pin  being  disposed  in  a  first  portion  of 

5  the  distal  slot  when  the  plate  is  in  the  first  posi- 
/ith,  or  tion,  and  being  disposed  in  a  second  portion  of 
he  fig-  the  distal  slot  when  the  plate  is  in  the  second 
3S,  the  position, 
either 

!  jaws,  10  5.  The  wrench  of  claim  4  wherein  the  first  portion  of 
ie  par-  the  distal  slot  is  oriented  so  that  the  engagement  of 
3  fixed  the  distal  pin  therein  holds  the  distal  end  of  the  first 

plate  substantially  immobile  with  respect  to  the  sec- 
ond  plate  when  the  wrench  is  rotated  in  the  first  di- 

15  rection,  and  the  second  portion  of  the  distal  slot  is 
oriented  to  allow  the  distal  end  of  the  first  plate  to 
pivot  with  respect  to  the  second  plate  when  the 
wrench  is  rotated  in  the  second  direction. 

3  jaws  20  6.  The  wrench  of  claim  5  further  comprising  a  proximal 
work-  pin  on  the  proximal  end  of  the  first  plate  received  by 

a  proximal  slot  disposed  in  a  proximal  region  of  the 
work-  first  jaw,  the  proximal  slot  and  the  first  portion  of  the 
ening,  distal  slot  being  oriented  to  allow  the  selective 
selec-  25  movement  of  the  first  plate  between  the  first  position 

and  the  second  position. 

3S  are  7.  The  wrench  of  claim  6  wherein  the  proximal  slot  and 
d  each  the  first  portion  of  the  distal  slot  are  oriented  along 
a  first  30  a  common  arc  of  curvature  having  a  center  dis- 

=p  the  posed  in  the  opening,  and  the  second  portion  of  the 
rfaces  distal  slot  is  arranged  transversely  to  the  arc  of  cur- 
sction,  vature. 

st  one  35  8.  The  wrench  of  claim  4  or  6  wherein  the  distal  pin  is 
ct  to  a  on  the  distal  end  of  the  first  plate  and  the  distal  slot 
tion  of  is  disposed  in  the  distal  region  of  the  first  jaw. 
ection 
allows  9.  The  wrench  of  claim  4  or  6  wherein  the  distal  pin  is 
er  the  40  on  the  distal  region  of  the  first  jaw  and  the  distal  slot 
<piece  is  disposed  in  the  distal  end  of  the  first  plate. 

21  EPO! 

[0115]  In  other  embodiments,  the  elongated  surfaces 
of  the  movable  plates  may  be  curved  (e.g.,  convex  with 
respect  to  opening  21)  rather  than  flat.  Other  numbers 
and  angular  arrangements  of  elongates  surfaces  may 
be  used. 
[0116]  The  wrench  handle  need  not  be  in-line  with,  or 
in  the  same  plane  as,  the  jaws,  as  is  shown  in  the  fig- 
ures.  Instead,  as  is  typical  with  open-end  wrenches,  the 
handle  may  be  offset  at  an  acute  angle  to  the  jaws,  either 
in  the  plane  of  the  jaws,  or  out  of  the  plane  of  the  jaws, 
or  both.  The  groove  for  the  biasing  spring  may  be  par- 
allel  to  the  handle  axis;  indeed,  the  spring  may  be  fixed 
to  the  handle  in  other  ways. 

Claims 

1.  A  wrench  comprising 

a  pair  of  jaws  disposed  on  a  handle,  the  jaws 
being  spaced  to  define  an  opening  for  a  work- 
piece,  and 
a  pair  of  plates  each  of  which  includes  a  work- 
piece  engaging  surface  adjacent  the  opening, 
the  plates  being  mounted  on  the  jaws  for  selec- 
tive  movement  between: 

a)  a  first  position  in  which  the  plates  are 
substantially  immobile  with  respect  to  each 
other  so  that  rotation  of  the  handle  in  a  first 
direction  causes  the  plates  to  grasp  the 
workpiece  between  the  engaging  surfaces 
and  turn  the  workpiece  in  the  first  direction, 
and 
b)  and  a  second  position  in  which  a  first  one 
of  the  plates  is  pivotable  with  respect  to  a 
second  one  of  the  plates  so  that  rotation  of 
the  handle  in  a  second,  opposite  direction 
causes  pivoting  of  the  first  plate  and  allows 
the  engaging  surfaces  to  slide  over  the 
workpiece,  thereby  allowing  the  workpiece 
to  remain  stationary. 

2.  The  wrench  of  claim  1  wherein  the  plates  are 
mounted  for  the  selective  movement  in  response  to 
rotation  of  the  handle. 

3.  The  wrench  of  claim  1  in  which  the  first  plate  has  a 
proximal  end  and  a  distal  end,  the  first  plate  being 
mounted  to  a  first  one  of  the  jaws  so  that  the  distal 
end  is  substantially  immobile  in  the  first  position, 
and  is  pivotable  with  respect  to  the  second  plate  in 
the  second  position. 

4.  The  wrench  of  claim  3  further  comprising 

a  distal  pin  on  one  of  the  distal  end  of  the  first 
plate  or  a  distal  region  of  the  first  jaw,  and 

10.  The  wrench  of  claim  6  further  comprising  a  distal 
pin  at  a  distal  end  of  the  second  plate  received  by 

45  a  distal  slot  disposed  in  a  distal  region  of  the  second 
jaw,  and  a  proximal  pin  on  a  proximal  end  of  the 
second  plate  received  by  the  proximal  slot,  the  prox- 
imal  slot  and  the  distal  slot  being  oriented  to  allow 
the  selective  movement  of  the  second  plate  be- 

so  tween  the  first  position  and  the  second  position. 

11.  The  wrench  of  claim  4  wherein  said  distal  slot  is  ar- 
ranged  so  that  the  first  and  second  portions  thereof 
generally  define  a  "V"  shape. 

55 
12.  The  wrench  of  claim  11  wherein  said  distal  slot  is 

arranged  so  that  a  base  of  the  "V"  shape  is  oriented 
toward  the  handle. 

45 

50 
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13.  The  wrench  of  claim  11  wherein  said  distal  slot  is 
arranged  so  that  a  base  of  the  "V"  shape  is  oriented 
away  from  the  handle. 

14.  The  wrench  of  claim  1  further  comprising  a  spring  s 
positioned  to  bias  the  first  plate  toward  the  opening. 

15.  The  wrench  of  claim  14  wherein  the  plates  and  the 
spring  are  arranged  so  that  turning  the  wrench  over 
with  respect  to  the  workpiece  reverses  operation  of  10 
the  wrench  in  the  first  and  second  directions. 

16.  The  wrench  of  claim  1  wherein  the  plates  are  iden- 
tically  configured. 

15 
17.  The  wrench  of  claim  1  wherein  the  plates  are  differ- 

ently  configured. 

18.  The  wrench  of  claim  1  wherein  each  of  the  plates 
has  a  plurality  of  the  engaging  surfaces.  20 

19.  The  wrench  of  claim  1  8  wherein  each  of  the  engag- 
ing  surfaces  is  elongated  so  as  to  engage  a  face  of 
the  workpiece  over  a  major  portion  of  a  length  of  the 
face.  25 

20.  The  wrench  of  claim  1  8  wherein  said  engaging  sur- 
faces  are  flat. 

21.  The  wrench  of  claim  18  wherein  the  engaging  sur-  30 
faces  are  arranged  to  define  an  angle  therebetween 
equal  to  an  angle  between  adjacent  faces  of  the 
workpiece. 

22.  The  wrench  of  claim  1  wherein  a  portion  of  each  35 
plate  that  includes  the  engaging  surface  has  an  en- 
larged  thickness  relative  to  another  portion  of  the 
plate. 

23.  The  wrench  of  claim  1  wherein  the  plates  are  40 
mounted  on  the  jaws  so  that  when  in  the  first  posi- 
tion  the  plates  are  substantially  immobile  with  re- 
spect  to  each  other  in  that  the  plates  cannot  spread 
apart  from  each  other. 

45 
24.  The  wrench  of  claim  23  in  which  one  of  the  plates 

is  mounted  so  that  when  in  the  first  position  a  distal 
end  thereof  is  movable  toward  the  other  one  of  the 
plates. 

50 
25.  The  wrench  of  claim  23  in  which  the  plates  are 

mounted  so  that  when  in  the  first  position  distal  ends 
thereof  are  movable  toward  each  other. 

26.  The  wrench  of  claim  1  further  comprising  55 

a  distal  pin  on  one  of  a  distal  end  of  the  first 
plate  or  a  distal  region  of  the  first  jaw,  and  a 

distal  slot  disposed  in  the  other  one  of  the  distal 
end  of  the  first  plate  or  the  distal  region  of  the 
first  jaw, 
the  distal  slot  being  oriented  transversely  to  an 
arc  of  curvature  centered  in  the  opening,  with 
a  first  portion  of  the  distal  slot  intersecting  the 
arc  and  a  second  portion  of  the  distal  slot  being 
positioned  radially  inside  of  the  arc, 
the  distal  pin  being  disposed  in  the  first  portion 
of  the  distal  slot  in  the  first  position,  and  being 
movable  into  the  second  portion  of  the  distal 
slot  in  the  second  position  to  cause  the  first 
plate  to  pivot  with  respect  to  the  second  plate. 

27.  The  wrench  of  claim  26  wherein  the  first  portion  of 
the  distal  slot  is  at  a  distal  end  thereof,  and  the  sec- 
ond  portion  of  the  first  distal  slot  is  at  a  proximal  end 
thereof. 

28.  The  wrench  of  claim  26  wherein  the  first  portion  of 
the  distal  slot  is  at  a  proximal  end  thereof,  and  the 
second  portion  of  the  distal  slot  is  at  a  distal  end 
thereof. 

29.  The  wrench  of  claim  26  wherein  the  first  and  second 
portions  of  the  distal  slot  are  curved. 

30.  The  wrench  of  claim  26  wherein  the  first  and  second 
portions  of  the  distal  slot  are  straight. 

31.  The  wrench  of  claim  26  wherein  the  distal  slot  fur- 
ther  comprises  a  region  oriented  to  receive  the  dis- 
tal  pin  and  cause  the  first  plate  to  move  toward  the 
second  plate  and  further  grip  the  workpiece  when 
the  handle  is  rotated  in  the  first  direction. 

32.  The  wrench  of  claim  31  wherein  said  region  of  the 
distal  slot  is  positioned  radially  outside  of  the  arc. 

33.  The  wrench  of  claim  32  wherein  the  first  portion  and 
said  region  are  at  a  distal  end  of  the  distal  slot,  and 
the  second  portion  is  at  a  proximal  end  of  the  distal 
slot. 

34.  The  wrench  of  claim  32  wherein  the  first  portion  and 
said  region  are  at  a  proximal  end  of  the  distal  slot, 
and  the  second  portion  is  at  a  distal  end  of  the  distal 
slot. 

35.  The  wrench  of  claim  26  further  comprising  a  proxi- 
mal  pin  on  proximal  end  of  the  first  plate  received 
by  a  proximal  slot  disposed  in  a  proximal  region  of 
the  first  jaw,  the  proximal  pin  being  disposed  in  a 
first  portion  of  the  proximal  slot  in  the  first  position, 
and  being  movable  into  a  second  portion  of  the 
proximal  slot  in  the  second  position,  the  first  plate 
pivoting  about  the  proximal  pin  away  from  the  sec- 
ond  plate  in  the  second  position. 

13 
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36.  The  wrench  of  claim  35  wherein  the  first  and  second 
portions  of  the  proximal  slot  are  oriented  along  the 
arc. 

37.  The  wrench  of  claim  26  further  comprising 

a  second  distal  pin  on  one  of  a  distal  end  of  the 
second  plate  or  a  distal  region  of  the  second 
jaw,  and  a  second  distal  slot  disposed  in  the 
other  one  of  the  distal  end  of  the  second  plate 
or  the  distal  region  of  the  second  jaw, 
the  second  distal  pin  being  disposed  in  a  first 
portion  of  the  second  distal  slot  in  the  first  po- 
sition,  and  being  movable  into  a  second  portion 
of  the  second  distal  slot  in  the  second  position. 

38.  The  wrench  of  claim  37  wherein  the  first  portion  of 
the  second  distal  slot  is  at  a  proximal  end  thereof, 
and  the  second  portion  of  the  second  slot  is  at  a 
distal  end  thereof. 

39.  The  wrench  of  claim  37  wherein  the  first  portion  of 
the  second  slot  is  at  a  distal  end  thereof,  and  the 
second  portion  of  the  second  distal  slot  is  at  a  prox- 
imal  end  thereof. 

40.  The  wrench  of  claim  37  wherein  the  second  distal 
slot  is  oriented  along  the  arc  so  that  the  second 
plate  does  not  pivot  with  respect  to  the  first  plate  as 
the  second  distal  pin  moves  from  the  first  portion  to 
the  second  portion  of  the  second  distal  slot. 

41.  The  wrench  of  claim  37  wherein  the  second  distal 
slot  is  oriented  transversely  to  the  arc,  with  the  first 
portion  thereof  intersecting  the  arc  and  the  second 
portion  thereof  being  positioned  radially  inside  of 
the  arc,  so  that  the  second  plate  pivots  with  respect 
to  the  first  plate  as  the  second  distal  pin  moves  from 
the  first  portion  to  the  second  portion  of  the  second 
distal  slot. 

42.  The  wrench  of  claim  41  wherein  the  first  and  second 
portions  of  the  second  distal  slot  are  curved. 

43.  The  wrench  of  claim  41  wherein  the  first  and  second 
portions  of  the  second  distal  slot  are  straight. 

44.  The  wrench  of  claim  41  wherein  the  second  portion 
of  the  first  mentioned  distal  slot  and  the  second  por- 
tion  of  the  second  distal  slot  are  located  at  opposite 
ends  of  the  respective  distal  slots. 

45.  The  wrench  of  claim  41  wherein  each  of  the  distal 
slots  further  comprises  a  region  oriented  to  receive 
the  respective  distal  pin  and  cause  the  first  and  sec- 
ond  plates  to  move  toward  each  other  and  further 
grip  the  workpiece  when  the  handle  is  rotated  in  the 
first  direction. 

46.  The  wrench  of  claim  45  wherein  said  regions  are 
positioned  radially  outside  of  the  arc  and  are  located 
at  opposite  ends  of  the  respective  distal  slots. 

5  47.  The  wrench  of  claim  41  further  comprising  a  proxi- 
mal  pin  on  proximal  end  of  the  first  and  second 
plates  received  by  a  proximal  slot  disposed  in  a 
proximal  base  of  the  jaws,  the  proximal  pin  being 
disposed  in  a  first  portion  of  the  proximal  slot  in  the 

10  first  position,  and  being  movable  into  a  second  por- 
tion  of  the  proximal  slot  in  the  second  position,  the 
first  and  second  plates  pivoting  about  the  proximal 
pin  away  from  each  other  in  the  second  position. 

is  48.  The  wrench  of  claim  47  wherein  the  first  and  second 
portions  of  the  proximal  slot  are  oriented  along  the 
arc. 

49.  The  wrench  of  claim  26  further  comprising  a  spring 
20  positioned  to  bias  the  first  plate  to  return  from  the 

second  position  toward  the  first  position. 

50.  A  wrench  comprising 

25  first  and  second  jaws  disposed  on  a  handle,  the 
jaws  being  spaced  to  define  an  opening  for  a 
workpiece, 
first  and  second  plates  respectively  associated 
with  said  first  and  second  jaws,  each  of  said 

30  plates  including  a  workpiece  engaging  surface 
adjacent  the  opening, 
a  pair  of  distal  pins  each  of  which  is  associated 
with  one  of  said  jaws,  each  one  of  said  pins  be- 
ing  fixedly  mounted  to  one  of  the  respective  jaw 

35  or  plate  and  being  received  in  a  corresponding 
slot  disposed  in  the  other  one  of  said  respective 
jaw  or  plate,  and 
a  proximal  pin  mounted  to  the  first  and  second 
plates  and  received  in  a  proximal  slot  disposed 

40  in  a  proximal  region  of  the  jaws, 
the  pins  and  slots  being  arranged  to  allow  se- 
lective  movement  of  the  plates  between: 

a)  a  first  position  in  which  the  pins  are  po- 
45  sitioned  in  the  slots  to  hold  the  plates  sub- 

stantially  immobile  with  respect  to  each 
other  so  that  rotation  of  the  handle  in  a  first 
direction  causes  the  plates  to  grasp  the 
workpiece  between  the  engaging  surfaces 

so  and  turn  the  workpiece  in  the  first  direction, 
and 
b)  and  a  second  position  in  which  the  pins 
are  positioned  in  the  slots  so  that  the  first 
plate  is  pivotable  with  respect  to  the  sec- 

55  ond  plate  so  that  rotation  of  the  handle  in 
a  second,  opposite  direction 

causes  pivoting  of  the  first  plate  and  allows  the 

14 
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engaging  surfaces  to  slide  over  the  workpiece,  ferently  configured, 
thereby  allowing  the  workpiece  to  remain  sta- 
tionary;  and  61.  The  wrench  of  claim  50  wherein  a  portion  of  each 

plate  that  includes  the  engaging  surface  has  an  en- 
a  spring  positioned  to  bias  the  first  plate  toward  the  s  larged  thickness  relative  to  another  portion  of  the 
opening.  plate. 

51.  The  wrench  of  claim  50  wherein  the  distal  slot  as- 
sociated  with  the  first  jaw  has  a  first  portion  and  a 
second  portion,  the  first  portion  being  oriented  so  10 
that  the  engagement  of  the  corresponding  pin 
therein  holds  the  distal  end  of  the  first  plate  substan- 
tially  immobile  with  respect  to  the  second  plate 
when  the  wrench  is  rotated  in  the  first  direction,  and 
the  second  portion  being  oriented  to  allow  the  distal  15 
end  of  the  first  plate  to  pivot  with  respect  to  the  sec- 
ond  plate  when  the  wrench  is  rotated  in  the  second 
direction. 

52.  The  wrench  of  claim  51  wherein  the  proximal  slot,  20 
the  first  region  of  the  distal  slot  associated  with  the 
first  jaw,  and  the  distal  slot  associated  with  the  sec- 
ond  jaw  are  oriented  along  a  common  arc  of  curva- 
ture  having  a  center  disposed  in  the  opening,  and 
the  second  portion  of  the  distal  slot  associated  with  25 
the  first  jaw  is  arranged  transversely  to  the  arc  of 
curvature. 

53.  The  wrench  of  claim  52  wherein  the  distal  pins  are 
fixedly  mounted  on  the  plates  and  the  distal  slots  30 
are  disposed  in  the  jaws. 

54.  The  wrench  of  claim  52  wherein  the  distal  pins  are 
fixedly  mounted  on  the  jaws  and  the  distal  slots  are 
disposed  in  the  plates.  35 

55.  The  wrench  of  claim  51  wherein  said  distal  slot  as- 
sociated  with  the  first  jaw  is  arranged  so  that  the 
first  and  second  portions  thereof  generally  define  a 
"V"  shape.  40 

56.  The  wrench  of  claim  55  wherein  said  distal  slot  is 
arranged  so  that  a  base  of  the  "V"  shape  is  oriented 
toward  the  handle. 

45 
57.  The  wrench  of  claim  55  wherein  said  distal  slot  is 

arranged  so  that  a  base  of  the  "V"  shape  is  oriented 
away  from  the  handle. 

58.  The  wrench  of  claim  50  wherein  the  plates  and  the  so 
spring  are  arranged  so  that  turning  the  wrench  over 
with  respect  to  the  workpiece  reverses  operation  of 
the  wrench  in  the  first  and  second  directions. 

59.  The  wrench  of  claim  50  wherein  the  plates  are  iden-  55 
tically  configured. 

60.  The  wrench  of  claim  50  wherein  the  plates  are  dif- 

62.  A  wrench  comprising 

first  and  second  jaws  disposed  on  a  handle,  the 
jaws  being  spaced  to  define  an  opening  for  a 
workpiece, 
first  and  second  plates  respectively  associated 
with  said  first  and  second  jaws,  each  of  said 
plates  including  a  workpiece  engaging  surface 
adjacent  the  opening, 
a  first  distal  pin  on  one  of  the  distal  end  of  the 
first  plate  or  a  distal  region  of  the  first  jaw,  dis- 
posed  in  a  first  distal  slot  in  the  other  one  of  the 
distal  end  of  the  first  plate  or  the  distal  region 
of  the  first  jaw, 
a  second  distal  pin  on  one  of  the  distal  end  of 
the  second  plate  or  a  distal  region  of  the  second 
jaw,  disposed  in  a  second  distal  slot  in  the  other 
one  of  the  distal  end  of  the  second  plate  or  the 
distal  region  of  the  second  jaw,  a  portion  of  the 
second  slot  being  oriented  along  an  arc  of  cur- 
vature  having  a  center  disposed  in  the  opening, 
the  first  distal  slot  being  oriented  so  that  a  distal 
portion  thereof  is  positioned  on  the  arc  and  a 
proximal  portion  thereof  is  positioned  radially 
inside  of  the  arc, 
a  proximal  pin  mounted  to  the  first  and  second 
plates  and  received  in  a  proximal  slot  disposed 
in  a  proximal  region  of  the  jaws  and  oriented 
along  the  arc, 
the  pins  being  movable  within  the  respective 
slots  to  allow  selective  movement  of  the  plates 
between: 

a)  a  first  position  in  which  the  pins  are  po- 
sitioned  in  the  slots  to  hold  the  plates  sub- 
stantially  immobile  with  respect  to  each 
other  so  that  rotation  of  the  handle  in  a  first 
direction  causes  the  plates  to  grasp  the 
workpiece  between  the  engaging  surfaces 
and  turn  the  workpiece  in  the  first  direction, 
and 
b)  and  a  second  position  in  which  the  pins 
are  positioned  in  the  slots  so  that  the  first 
plate  is  pivotable  with  respect  to  the  sec- 
ond  plate  so  that  rotation  of  the  handle  in 
a  second,  opposite  direction  causes  pivot- 
ing  of  the  first  plate  and  allows  the  engag- 
ing  surfaces  to  slide  over  the  workpiece, 
thereby  allowing  the  workpiece  to  remain 
stationary. 

15 
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63.  The  wrench  of  claim  62  wherein  the  first  distal  pin 
is  disposed  at  the  distal  portion  of  the  first  distal  slot 
when  the  first  plate  is  in  the  first  position,  and  is  dis- 
posed  at  the  proximal  portion  of  the  first  distal  slot 
when  the  first  plate  is  in  the  second  position.  s 

64.  The  wrench  of  claim  62  in  which  the  first  and  second 
distal  slots  and  the  proximal  slot  have  regions  ori- 
ented  to  receive  the  respective  pins  and  cause  the 
first  and  second  plates  to  move  toward  each  other  10 
and  further  grip  the  workpiece  when  the  handle  is 
rotated  in  the  first  direction  with  the  plates  in  the  first 
position. 

65.  The  wrench  of  claim  64  wherein  said  regions  are  15 
disposed  at  opposite  ends  of  the  respective  the  dis- 
tal  slots  and  are  positioned  radially  outside  of  the 
arc. 

66.  The  wrench  of  claim  64  wherein  said  region  of  the  20 
proximal  slot  is  positioned  along  the  arc. 

67.  The  wrench  of  claim  62  wherein  the  second  distal 
slot  includes  a  second  portion  that  is  positioned  ra- 
dially  inside  of  the  arc,  so  that  the  second  plate  piv-  25 
ots  with  respect  to  the  first  plate  as  the  second  distal 
pin  moves  from  the  first  mentioned  portion  to  the 
second  portion  of  the  second  distal  slot. 

68.  The  wrench  of  claim  62  further  comprising  a  spring  30 
positioned  to  bias  the  first  plate  to  return  from  the 
second  position  toward  the  first  position. 
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