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Description 

This  application  is  a  continuation  in  part  of  the 
United  States  Patent  Application  762,115,  filed  Au- 
gust  2,  1985,  for  Power  Driven  Replaceable  Socket 
Wrench. 

The  present  invention  relates  to  power  driven 
socket-type  ratchet  wrenches. 

The  number  of  ratchets  that  have  been  ad- 
vanced  over  the  years  is  legion.  The  need  for 
dependable  and  convenient  operation,  as  well  as 
compact  size  for  moving  into  small  spaces  has 
been  desired.  There  have  been  well  known  power 
driven  ratchet  wrenches  such  as  the  pneumatic 
wrench  made  by  Universal  Tool  of  18125  Ammi 
Trail,  Houston,  Texas  77060.  The  ratchet  head  for 
the  tool  is  driven  by  a  small  crank  that  has  a  pin 
which  drives  the  ratcheting  mechanism.  However, 
the  ratchet  itself  is  a  conventional  enclosed  ratchet, 
and  while  reversible,  it  does  not  include  several 
desired  features,  such  as  the  ability  to  operate  on 
long  studs  or  bolts. 

Representative  of  socket  wrenches  that  have 
through  openings  in  the  socket  is  the  device  shown 
in  U.S.  Patent  4,259,883.  It  has  an  interchangeable 
socket  member  nested  in  an  outer  ring,  and  drive 
teeth  on  the  exterior  of  the  ring.  A  ratchet  pawl  that 
will  engage  these  teeth  for  driving  the  socket  with 
the  head  and  handle  is  provided. 

The  socket  is  retained  in  place  within  the  drive 
ring  with  a  wire  spring  member  which  can  be 
released  for  dropping  the  socket  out  and  replacing 
it  with  another.  The  through  opening  in  the  socket 
permits  a  stud  to  pass  through  the  socket  itself 
when  the  socket  is  being  operated. 

The  socket  has  substantial  vertical  height,  and 
in  view  of  the  retaining  mechanism,  the  necessary 
vertical  or  axial  height  of  the  wrench  and  socket  is 
increased  substantially.  Additionally,  the  mecha- 
nism  for  releasing  the  socket  from  the  wrench  has 
two  members  that  are  moved  for  deflecting  the 
spring  for  removal  of  the  socket.  Because  the  sock- 
et  itself  is  driven  an  outer  ring  or  fitting  additional 
mechanism  is  required  for  operation. 

An  early  form  of  a  type  of  socket  that  had  a 
center  opening  in  the  socket  itself  and  was  used  in 
a  ratchet  wrench  is  shown  in  U.S.  Patent  603,377, 
patented  May  3,  1898  and  issued  to  Fitch.  This  unit 
has  a  spring  retainer  that  frictionally  retains  the 
socket  in  place,  and  uses,  again,  an  outer  drive 
member  that  ratchets.  The  outer  drive  member  has 
an  inner  periphery  that  has,  in  this  form,  a  square 
cross  section  for  driving  an  insertable  socket. 

Another  early  patent,  U.S.  Patent  635,207  is- 
sued  to  Tilton  on  October  17,  1899,  shows  a  socket 
wrench  that  has  a  center  opening,  but  which  uses  a 
split  handle  and  a  very  elementary  socket  drive. 
This  socket,  however,  has  large  teeth  on  the  outer 

surface  of  the  socket.  The  socket  is  not  easily 
removable,  but  is  more  or  less  permanently  re- 
tained  in  place  with  the  handle.  The  handle  is  split 
and  can  be  separated  for  changing  sockets.  One  of 

5  the  features  is  that  the  socket  has  two  different  size 
openings,  accessible  from  the  opposite  ends  of  the 
socket,  for  use  with  different  size  nuts. 

U.  S.  Patent  1,292,281  issued  to  Esterhay  on 
January  21,  1919,  shows  a  ratchet  wrench  that  has 

io  a  handle,  with  a  pawl  that  drives  an  outer  ratcheting 
ring  member,  which  is  permanently  mounted  in  the 
handle.  The  ring  has  exterior  ratchet  teeth  thereon 
for  driving,  with  a  square  internal  opening,  and  a 
matching  cross  section  socket  that  fits  into  the 

75  opening  for  replacement.  The  socket  is  mated  in 
the  drive  ring  with  a  key  and  slot  arrangement. 

United  States  Patent  No.  2,725,771  issued  De- 
cember  5,  1955,  to  Arnold  shows  a  power  driven 
ratchet  wrench  having  external  teeth  on  the  socket 

20  used  for  driving  the  socket,  but  utilizing  a  complex 
connecting  rod  arrangement  for  reciprocating  the 
socket. 

United  States  Patent  No.  3,529,498,  issued 
September  22,  1970  to  Northcut  also  shows  an 

25  eccentric  drive  ratchet  wrench  operating  with  a 
power  motor,  and  having  a  ball  type  socket  for 
driving  an  outer  reciprocating  element  that  operates 
to  drive  a  ratchet  pin  that  fits  onto  a  conventional 
socket. 

30  Other  pneumatic  or  power  wrenches  are  shown 
in  U.S.  Patent  No.  4,346,630,  issued  August  31, 
1982,  to  Hanson.  This  patent  shows  another  type  of 
power  driven  ratchet  wrench  utilizing  an  ordinary 
square  socket  drive  and  holder,  and  a  reciprocating 

35  pawl  that  rotates  with  the  portion  driving  the  socket, 
and  engages  internal  fixed  gear  teeth. 

United  States  Patent  No.  3,077,801,  issued 
February  19,  1963  to  Rostad  shows  an  open  end 
ratchet  wrench  that  has  a  type  of  socket  that  has 

40  teeth  on  the  outside,  but  an  outer  end  flange  that 
rests  against  a  portion  of  the  wrench  proper,  and 
which  holds  the  socket  in  place.  This  is  a  hand 
driven  ratchet  wrench  having  an  open  slot  at  one 
side,  so  that  it  can  be  placed  over  a  bolt  or  the  like. 

45  U.  S.  Patent  1,451,498,  issued  to  Faitz  on  April 
10,  1923,  shows  a  ratchet  wrench  which  has  a 
drive  pawl  and  drive  ring  mounted  in  the  handle 
and  a  replaceable  socket  that  fits  within  the  ring. 
The  socket  has  a  through  opening  for  receiving  a 

50  stud  or  bolt.  In  this  device,  the  socket  has  an  outer 
cross  section  that  fits  into  an  opening  in  the  ratchet 
drive  ring  for  driving.  This  increases  the  size  of  the 
head  of  the  socket  wrench  and  makes  it  less  ac- 
cessible  for  small  clearances. 

55  U.S.  Patent  1,769,070  issued  to  Nowosielski  on 
July  1,  1930,  shows  a  ratchet  wrench  having  a 
socket  wheel  that  has  teeth  on  the  outer  surface 
thereof  and  a  pawl  mounted  directly  in  the  handle, 
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which  reduces  the  height  of  the  wrench  in  direction 
along  the  axis  of  rotation.  The  socket  is  retained 
with  balls  fitting  into  a  groove  around  the  periphery 
of  the  socket,  and  release  of  the  socket  for  chang- 
ing  is  more  difficult  with  such  arrangement. 

U.  S.  Patent  2,358,362  issued  to  Taylor  on 
September  19,  1944,  also  shows  a  ratchet  wrench 
with  a  socket  member  that  has  teeth  directly  on  the 
outside  of  the  socket  and  which  has  a  head  mem- 
ber  that  forms  a  type  of  a  "hook"  ratchet.  The  head 
does  not  have  a  socket  encircling  ring,  but  rather 
the  socket  fits  into  a  receptacle  that  is  open  on  one 
side  and  the  socket  is  retained  in  place  with  finger- 
like  springs. 

U.  S.  Patent  2,536,172  issued  to  Halperin  on 
January  2,  1951,  shows  a  ratchet  wrench  for  turn- 
buckles  that  has  a  ratchet  wheel  that  splits  open 
and  has  a  pin  for  driving  the  turnbuckle.  The  open- 
ing  action  is  made  so  that  the  wrench  can  be 
placed  around  a  continuous  rod  and  operated  to 
tighten  or  loosen  a  nut. 

U.  S.  Patent  3,299,750  issued  to  Campanile  et 
al.  on  January  24,  1967,  shows  a  replaceable  sock- 
et  member  that  has  a  neck  section  with  ratchet 
teeth  on  the  socket,  which  has  a  single  retaining 
ring  that  can  be  used  for  releasing  the  socket  and 
replacing  it  with  another.  This  socket  also  ratchets 
upon  operation  of  the  handle,  and  has  a  through 
opening  for  permitting  a  stud  to  pass  completely 
through  the  socket  so  that  the  length  of  the  stud  or 
bolt  being  operated  does  not  cause  interference. 

U.  S.  Patent  3,732,756  issued  to  Thomasian  on 
May  15,  1973,  shows  a  socket  having  external 
teeth  driven  from  the  pawls  of  a  ratchet  wrench. 
The  socket  has  different  shaped  openings  at  its 
opposite  ends. 

A  ratchet  lever  is  shown  in  U.S.  Patent 
4,308,768  issued  to  Wagner  on  January  5,  1982 
and  illustrates  a  type  of  socket  to  be  driven  which 
has  a  head  ring  for  receiving  an  interchangeable 
locking  ring.  It  does  show  a  socket  member  that 
has  a  through  opening  as  well. 

U.  S.  Patent  4,328,720  issued  to  Shiel  on  May 
11,  1982,  shows  another  type  of  sprocket  that  has 
a  through  opening,  and  which  has  means  for  retain- 
ing  it  in  place  and  which  has  ratchet  teeth  on  the 
outside.  However,  the  unit  is  an  insert  socket  ar- 
rangement,  so  that  the  ratchet  drive  is  not  to  teeth 
on  the  socket  itself. 

Additional  art  of  general  interest  is  shown  in 
U.S.  Patent  4,095,494  issued  to  Castoe  on  June  20, 
1978,  which  shows  a  gear  operated  ratchet  wrench 
that  has  a  swing  open  frame  for  putting  it  onto  a 
continuous  member  for  tightening  or  loosening  a 
portion  of  the  member.  U.S.  Patent  613,153  issued 
to  Kennelly  on  October  25,  1988,  shows  a  outer 
drive  housing  that  has  teeth  on  the  outside  for 
driving  the  unit  as  a  ratchet. 

U.S.  Patent  No.  3,602,071  shows  a  gear  driven 
"open  end"  wrench.  The  wrench  gear  is  driven  by 
an  air  motor,  but  does  not  ratchet. 

U.S.  Patent  4,475,420  issued  to  Atkinson  et  al 
5  on  October  9,  1984  is  a  wrench  apparatus  that 

shows  a  gear  drive,  and  is  merely  of  general  inter- 
est.  Additionally,  there  are  a  wide  number  of  con- 
ventional  ratchet  wrenches  using  sockets  that  do 
not  have  openings  through  the  center. 

w  U.S.  Patent  No.  2711,111  (Brame)  discloses  a 
low  profile  power  ratchet  wrench,  hereinafter  re- 
ferred  to  a  wrench  of  the  kind  described,  compris- 
ing: 

a  frame  including  a  head,  said  head  having  first 
is  and  second  spaced  apart,  aligning  support  plates 

with  a  first  through  opening  defined  through  both  of 
the  plates  along  an  axis  perpendicular  to  the  planes 
of  the  first  and  second  plates,  a  drive  plate  posi- 
tioned  between  said  first  and  second  plates  for 

20  reciprocation  centered  on  said  axis,  said  drive  plate 
including  a  second  opening  of  size  to  align  with  the 
first  through  opening,  said  drive  plate  having  a 
base  end,  a  drive  shaft  mounted  on  the  frame  and 
having  a  crank  pin  engaging  the  base  end  of  the 

25  drive  plate  for  reciprocating  the  drive  plate  when 
the  shaft  is  rotated  under  power,  and  the  ratchet 
means  driven  by  the  drive  plate  and  the  crank  pin. 

According  to  the  present  invention,  a  wrench  of 
the  kind  described  is  characterized  by  a  socket 

30  retainer  ring  positioned  between  the  first  and  sec- 
ond  support  plates  and  reciprocally  slidable  in  a 
plane  parallel  to  the  planes  of  the  first  and  second 
plates  and  having  at  least  one  lug  extending  into 
the  opening  of  the  drive  plate,  said  socket  retainer 

35  ring  having  an  opening  of  such  size  that  a  socket 
will  pass  through  the  opening  defined  in  the  first 
and  second  drive  plates  past  the  socket  retainer 
lug  in  a  first  position,  the  socket  retainer  lug  in  a 
second  position  of  the  socket  retainer  ring  protrud- 

40  ing  into  the  through  opening  defined  by  the  first 
and  second  plates  so  that  a  groove  in  a  socket 
fitting  into  the  through  opening  is  engaged  and 
retained  in  position  by  said  socket  retainer  lug  to 
mount  a  socket  with  respect  to  the  drive  plate,  and 

45  further  characterized  by  the  ratchet  means  being 
operable  between  the  drive  plate  and  teeth  on  side 
walls  of  a  socket  retained  in  the  through  opening 
by  the  socket  retainer  lug. 

A  low  profile  power  ratchet  wrench  provided  in 
50  accordance  with  the  present  invention  is  compact, 

easily  fits  into  small  spaces  because  it  has  low 
height  (low  profile)  and  also  provides  for  easily 
replacable  sockets. 

The  device  has  a  minimal  number  of  parts,  but 
55  has  a  positive  action  and  is  configured  for  ease  of 

accessibility. 
The  ratcheting  mechanism  can  be  either  a  one 

way  or  reversing  drive,  as  shown. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  perspective  view  of  a  powered 
ratchet  wrench  having  a  ratchet  head  made  ac- 
cording  to  the  present  invention; 
Figure  2  is  a  sectional  view  taken  along  a  cen- 
tral  plane  generally  perpendicular  to  the  axis  of 
the  socket  and  generally  taken  along  the  line 
2-2  in  Figure  4; 
Figure  3  is  a  top  plan  view  of  the  ratchet  shown 
in  Figure  1  with  the  socket  removed; 
Figure  4  is  a  sectional  view  taken  as  on  line  4-4 
in  Figure  3; 
Figure  5  is  a  perspective  view  of  a  socket  used 
with  the  ratchet  made  according  to  one  embodi- 
ment  of  the  present  invention; 
Figure  6  is  a  perspective  view  of  a  retaining  ring 
used  for  retaining  and  guiding  the  ratchet  pawl 
drive  ring; 
Figure  7  is  a  perspective  view  of  the  drive  crank 
used  with  the  ratchet  of  the  present  invention; 
Figure  8  is  a  sectional  view  taken  as  on  line  8-8 
in  Figure  3  noting  that  the  view  of  Figure  8 
becomes  inverted; 
Figure  9  is  a  plan  view  of  the  outer  frame  of  the 
ratchet  head  showing  a  device  for  restraining 
reverse  rotation  of  the  socket  during  operation; 
and 
Figure  10  is  a  sectional  view  taken  on  line 
10—10  in  Figure  9. 
Figure  1  1  is  a  fragmentary  perspective  view  of  a 
modified  form  of  the  invention  having  a  "switch" 
to  permit  reversing  the  ratch  direction; 
Figure  12  is  a  sectional  view  through  the  center 
of  the  ratchet  head  shown  in  Figure  1  1  ; 
Figure  13  is  a  sectional  view  taken  as  on  line 
13—13  in  Figure  12;  and 
Figure  14  is  a  plan  view  of  a  drive  plate  used  in 
the  embodiment  of  Figure  13  with  parts  broken 
away  to  show  detent  details  of  the  ratchet. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  power  driven  ratchet  indicated  generally  at 
10  includes  an  air  motor  11,  operated  through  a 
conventional  power  handle  12,  and  connected  to  a 
drive  yoke  13  in  which  a  drive  crankshaft  15  is 
rotatably  mounted.  The  drive  crankshaft  15  is 
driven  by  the  air  motor.  The  yoke  13  mounts  a 
ratchet  head  14  made  according  to  the  present 
invention. 

In  Figure  2,  the  crankshaft  15  is  shown  and 
with  a  ball  member  16  slidably  and  rotatably  moun- 
ted  to  a  crank  pin  16A  at  the  outer  end  of  the 
crankshaft.  The  ball  crank  pin  16A  is  eccentrically 
part  of  the  drive  crankshaft  so  that  as  the  crank- 
shaft  15  rotates,  the  ball  16  will  move  in  an  orbit 

about  the  crankshaft  axis  (side  to  side  and  up  and 
down),  generally  as  shown  in  the  dotted  lines  in 
Figure  2,  and  as  will  be  explained,  will  drive  a 
ratchet  pawl  mounted  in  the  head  14.  The  ball  also 

5  will  slide  axially  a  limited  amount  along  the  axis  of 
the  pin,  as  well  an  being  able  to  rotate  on  the  crank 
pin. 

The  yoke  13  has  a  pair  of  spaced-apart  ears 
20,20  which  receive  a  ratchet  head  frame  21  there- 

io  between.  The  ratchet  frame  21  is  pivotably  moun- 
ted  relative  to  the  ears  20,20  through  a  pair  of  pivot 
pins  22.  The  heads  of  the  pins  22  mount  in  suitable 
openings  in  the  ears  20,  and  thread  into  support 
portions  26  on  the  frame  21  .  The  screws  22  permit 

is  pivoting  of  the  yoke  13  and  thus  the  air  motor  11 
on  the  handle  about  the  axis  passing  through  the 
pins  22. 

Also  shown  in  Figure  3  are  a  pair  of  detent 
members  indicated  generally  at  38,  which  are 

20  spring  loaded,  slidable  members  38A  that  have 
points  that  bear  against  the  end  surfaces  of  the 
support  portion  26  of  the  frame  21.  The  support 
portions  26  can  have  small  dimples  or  recesses 
38B  therein  into  which  the  end  portions  of  mem- 

25  bers  38A  will  fit.  There  may  be  two  of  these  detent 
recesses  or  dimples  in  the  support  portions  26,  so 
that  the  handle  13  will  be  detented  in  at  least  two 
angular  positions  about  the  pivot  axis  of  the  screws 
22.  For  example  one  such  position  is  shown  in 

30  Figure  3,  and  the  other  position  can  be  at  an 
opposite  direction  incline,  as  well  as  generally  per- 
pendicular  to  the  axis  of  the  socket. 

The  ratchet  frame  21  is  mode  with  a  first 
retaining  plate  23,  and  a  second,  parallel  retaining 

35  plate  24.  The  plates  23  and  24  are  spaced  apart  in 
direction  along  the  axis  of  the  socket  used  and 
together  form  a  mounting  assembly.  The  plates  23 
and  24  are  both  mounted  on  a  base  25  and  have 
through  openings  therein  which  are  aligned  and  will 

40  receive  a  socket.  The  opening  in  plate  23  is  larger 
than  the  opening  through  plate  24,  but  coaxial  with 
the  opening  in  plate  24.  The  base  25  includes  the 
pair  of  support  portions  26,26  as  can  be  seen  in 
Figure  2.  The  support  wall  portions  26  are  on 

45  opposite  sides  of  a  central  slot  opening  27  in  which 
the  ball  crank  member  16  will  be  permitted  to 
rotate  to  reciprocate  the  ratchet  pawl.  The  spaced- 
apart  frame  plates  23  and  24  define  a  flat  slot  28 
that  extends  to  and  intersects  the  slot  opening  27, 

50  so  a  connecting  passageway  is  formed. 
The  ratcheting  mechanism  is  mounted  for 

oscillatory  movement  in  the  slots  or  openings  27 
and  28. 

The  openings  through  plates  23  and  24  form  a 
55  through  bore  31  that  extends  through  the  first  and 

second  plates  23  and  24.  The  socket  to  be  driven 
will  be  positioned  in  the  bore. 

A  pawl  support  or  drive  plate  35  is  mounted  in 

4 
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the  slot  28,  between  plates  23  and  24  and  has  a 
base  section  29  which  fits  into  the  slot  portion  27 
extending  into  the  base  25  of  the  frame  20  be- 
tween  supports  26.  The  pawl  support  plate  35  has 
an  irregular  shape  and  the  base  section  29  in  the 
base  area  25  of  the  frame  21  has  greater  thickness 
in  direction  along  the  axis  of  the  socket  than  the 
portion  between  the  plates  23  and  24  as  can  be 
seen  in  Figure  4,  but  the  base  section  29  also  is 
recessed  partially  to  permit  pivotally  mounting  the 
pawl. 

A  retaining  ring  36  extends  partway  into  the 
socket  receiving  bore  31  in  the  frame  plate  23,  and 
partly  into  an  annular  recess  forming  a  shoulder 
35A  on  one  side  of  the  pawl  support  or  drive  plate 
35  and  which  surrounds  a  center  bore  or  opening 
43  in  the  pawl  support  plate  35  aligning  with  bore 
31.  It  can  be  seen  in  Figure  4  that  the  ring  36 
extends  up  to  substantially  flush  with  the  upper 
surface  of  the  frame  plate  23  shown  in  that  view, 
and  is  retained  in  place  with  a  pair  of  small  headed 
screws  shown  at  36A,  threaded  into  the  frame  plate 
23  on  opposite  sides  of  the  bore  through  the  frame. 
The  heads  of  these  screws  36A  in  the  frame  ex- 
tend  partially  over  the  ring  36  to  retain  it  in  place 
and  to  hold  the  pawl  support  plate  35  in  position  for 
ratcheting  action  in  the  frame  of  the  wrench.  These 
screws  36A  can  be  removed  when  the  wrench  is  to 
be  disassembled,  and  of  course  can  be  easily 
installed  when  the  wrench  is  to  be  assembled. 

As  can  be  seen  in  Figures  2  and  4,  the  base 
section  29  of  the  pawl  support  plate  35  has  a  tang 
section  40  that  has  a  receptacle  37  at  its  end  that 
is  of  size  to  receive  the  ball  16  mounted  on  the 
crank  pin  16A.  The  base  section  29  also  has  a 
recess  or  receptacle  defined  on  a  side  surface  of 
the  base  section  to  receive  a  ratchet  pawl  41, 
pivotally  mounted  on  a  pin  42  that  extends  partly 
into  the  base  section  29  of  pawl  support  plate  35  to 
hold  the  pawl  41  as  shown  in  Figure  4.  The  pawl 
41  is  positioned  in  the  recess  of  the  base  section 
29  so  that  it  can  pivot  about  the  pin  42.  The  pawl 
41  is  urged  outwardly  toward  the  central  bore  43 
defined  in  the  pawl  support  plate  35  by  a  spring  44 
that  has  one  end  held  in  a  spring  receptacle  in  the 
base  section  29.  The  other  end  of  spring  44  fits 
into  a  recess  at  the  back  side  of  the  pawl  41  .  The 
pawl  41  has  pawl  teeth  shown  at  45,  and  as  will  be 
explained,  these  are  used  for  driving  the  socket  in 
a  ratcheting  action. 

It  should  be  noted  that  the  pawl  41  is  shaped 
so  that  the  spring  44  will  only  be  able  to  urge  the 
pawl  outwardly  as  shown  in  Figure  2  until  one 
surface  of  the  hub  of  the  pawl  abuts  against  the 
surface  48  defined  in  the  receptacle  for  the  pawl 
that  is  formed  in  the  base  section  29  of  pawl 
support  plate  35. 

Additionally,  the  base  section  29  has  a  pair  of 

receptacles  on  opposite  sides  thereof  for  mounting 
first  ends  of  small  compression  springs  50,  and  51, 
respectively.  The  springs  50  and  51  bear  against 
provided  surfaces  of  a  releasable  socket  retainer 

5  ring  52.  The  socket  retainer  ring  has  spaced  guide 
ears  53  on  opposite  sides  thereof.  The  ears  are 
positioned  on  the  outer  sides  of  the  outer  side 
surfaces  of  the  base  section  29  of  the  pawl  support 
plate  35  and  slide  relative  to  the  base  section  in 

io  direction  perpendicular  to  the  socket  axis.  The 
springs  50  and  51  will  urge  the  socket  retainer  ring 
52  in  direction  along  a  plane  perpendicular  to  the 
axis  of  a  socket  used  in  the  frame,  and  thus  along 
the  plane  of  frame  plates  23  and  24.  The  axis  of 

is  the  socket  used  is  parallel  to  the  pin  42.  The 
retainer  ring  52  is  urged  outwardly  from  the  base 
end  of  the  socket  frame  by  the  springs  50  and  51  . 
This  causes  the  ring  52  to  be  urged  so  that  a  pair 
of  socket  retaining,  part  annular  lugs  shown  at 

20  54,54  in  Figure  3  which  are  formed  on  the  ring  52 
along  one  side  thereof  move  toward  the  bore  31 
that  is  formed  for  receiving  a  socket.  The  ring  52 
has  an  opening  66  that  is  larger  than  the  outer  of 
the  socket. 

25  A  manual  tab  56  is  provided  at  the  outer  edge 
of  the  socket  retainer  ring  52,  so  that  it  can  be 
pushed  back  toward  the  base  of  the  frame  against 
the  force  of  springs  50  and  51,  to  move  the  part 
annular  lugs  54  to  position  to  clear  the  socket  bore 

30  31.  The  ring  opening  66  is  large  enough  so  a 
socket  will  be  permitted  to  pass  through  bore  31. 
The  pawl  support  plate  35  has  a  recessed  slot  56A 
for  guiding  the  tab  56  for  release  movement,  and 
also  the  plate  35  has  recesses  for  the  lugs  54, 

35  shown  at  54A  in  Figure  8. 
A  typical  socket  60  is  shown  in  Figure  5,  and 

includes  a  cylindrical  body  that  has  a  splined  tooth- 
ed  exterior,  generally  shown  at  61.  The  spline  has 
a  suitable  tooth  design  that  will  permit  ratcheting. 

40  An  annular  groove  62  is  formed  on  the  exterior  of 
socket  60,  and  as  shown  in  Figure  3,  this  groove 
62  will  align  with  the  part  annular  lugs  54  on  the 
socket  retainer  ring  52,  so  when  the  socket  is 
pushed  into  place  in  bore  55  (through  openings  31 

45  and  43)  the  lugs  54  will  be  retracted  or  slid  back 
against  the  action  of  the  springs  50  and  51.  The 
gear  teeth  on  the  socket  slide  past  the  lugs  54 
through  an  opening  in  ring  52  until  the  lugs  54 
align  with  groove  62  and  the  lugs  will  then  snap 

50  into  the  groove  62.  The  ends  of  the  teeth  61  are 
beveled  to  permit  the  socket  to  be  slid  into  place 
through  the  bore  55.  The  interior  of  the  socket  can 
be  provided  with  an  internal  snap  ring  65  to  provide 
a  stop  to  prevent  a  nut  being  tightened  from  slip- 

55  ping  through  the  socket  while  permitting  a  stud  to 
pass  through.  The  socket  then  will  not  slip  off  the 
nut. 

As  shown  in  Figures  3  and  9,  an  anti-reverse 

5 
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device  for  retaining  the  socket  60  from  merely 
being  driven  in  reverse  direction  when  the  ratchet 
is  on  its  return  stroke  is  provided.  This  anti-reverse 
device  is  shown  generally  at  70,  and  as  seen,  the 
frame  21  has  a  bore  71  therein  that  is  at  an  angle 
with  respect  to  the  axis  of  the  drive  shaft  15,  and  is 
on  a  plane  generally  with  the  ring  24.  The  bore  71 
is  through  the  base  25,  and  extends  in  from  the 
side,  and  fits  within  the  frame  side  members  20 
when  the  wrench  is  assembled.  The  bore  71 
slidably  mounts  an  anti-reverse  plunger  or  pin  72 
that  has  teeth  or  notches  73  formed  on  the  outer 
end  thereof  that  will  mate  with  the  teeth  61  on  the 
socket  60,  and  this  anti-reverse  pin  72  is  held  in 
place  with  a  stop  roll  pin  77  that  is  at  right  angles 
to  anti-reverse  pin  72  and  which  fits  partially  into  a 
recess  or  groove  74  in  the  pin  72. 

This  will  prevent  the  slider  pin  72  from  sliding 
out  of  the  bore  71  ,  but  as  can  be  seen  the  slot  74 
permits  limited  sliding  travel  of  the  pin  72  along  its 
axis  relative  to  stop  pin  77.  A  spring  75  backs  up  to 
the  plunger  or  pin  72,  and  the  spring  75  is  held  in 
the  bore  with  a  suitable  cover  screw  (which  is 
headless)  indicated  at  76.  The  pin  72  will  slide 
back  and  forth  in  the  bore  71  ,  and  when  the  ratchet 
is  driven  by  the  drive  ring  and  ratchet  pawl  45,  the 
pin  72  will  retract  out  of  the  way  against  the  action 
of  spring  75,  and  teeth  73  will  clear  the  teeth  of  the 
socket,  so  that  the  socket  can  be  driven  to  tighten 
a  nut. 

In  the  opposite  direction  of  rotation  of  the  sock- 
et  the  teeth  73  will  prevent  the  socket  from  rotating 
relative  to  the  wrench  frame  when  the  ratchet  pawl 
is  on  its  reverse  slide.  The  ratchet  pawl  45  is  offset 
in  direction  along  the  axis  of  the  socket  from  the 
plunger  or  pin  72,  and  thus  the  socket  is  held  from 
reversing  related  to  the  frame  21  during  oscillation 
of  the  drive  pawl.  Even  if  the  friction  load  on  the 
nut  is  very  light  the  ratchet  will  operate  to  tighten 
the  nut. 

Other  ways  (such  as  friction)  of  retaining  the 
socket  from  being  unintentionally  driven  in  the  op- 
posite  direction  from  the  tightening  direction  also 
can  be  used,  as  long  as  the  load  on  the  socket  is 
sufficient  to  prevent  reverse  drive  and  cause  a 
ratcheting  action  to  provide  a  new  driving  grip  on 
the  socket. 

It  should  also  be  noted  that  an  insert  that  has 
an  outer  surface  similar  on  the  socket  60,  but 
which  has  a  normal  square  tang  on  one  end  for 
receiving  and  driving  standard  sockets  can  be  uti- 
lized.  In  other  words,  an  adapter  may  be  provided 
that  slips  into  the  drive  opening  and  which  has 
splines  or  teeth  on  the  outside,  but  which  would 
have  a  square  shank  or  tang  for  receiving  standard 
sockets  at  one  (or  both)  ends.  This  of  course  would 
prevent  the  stud  from  passing  through  the  socket, 
which  is  a  feature  of  the  present  device,  but  the 

wrench  is  thus  adaptable  for  use  with  conventional 
sockets. 

The  snap  ring  65  will  prevent  the  socket  from 
slipping  past  the  nut  along  a  stud,  for  example, 

5  when  the  nut  is  being  driven  into  place.  The  stop 
can  be  a  small  pin  that  is  mounted  in  provided 
holes  in  the  socket,  or  can  be  cast  in  dimples  to 
prevent  the  nut  from  slipping  through  the  socket. 

In  operation,  then,  the  pawl  support  plate  35, 
io  and  through  its  hub  29,  the  pawl  41  will  reciprocate 

back  and  forth  as  the  crank  pin  16A  and  ball  16  are 
rotated  by  crank  shaft  15  as  the  motor  is  run  to 
ratchet  the  socket  60  about  its  central  axis.  As  the 
pawl  support  plate  35  reciprocates,  it  is  retained  in 

is  place  by  ring  36  for  rotation,  and  the  socket  re- 
tainer  ring  52  will  also  be  reciprocated  in  that  the 
ears  53  are  fitted  on  base  29  of  pawl  support  plate 
35.  The  sockets  60  are  made  to  have  suitable 
interior  bores  indicated  at  68,  as  shown  a  hex  bore. 

20  The  bore  68  can  be  of  different  sizes  for  different 
size  nuts,  but  the  outer  surface  of  the  socket  is  of 
the  same  size  so  that  the  spline  or  teeth  shown  at 
61  is  of  the  same  size  as  well. 

The  wrench  is  easily  used.  To  remove  the 
25  socket  pushing  the  tab  56  to  release  the  part 

annular  teeth  54  will  let  the  socket  drop  out.  The 
socket  also  then  quickly  is  reinstalled  by  merely 
pushing  it  into  place  for  use  with  a  different  size 
socket.  For  driving  in  an  opposite  direction,  the 

30  ratchet  assembly,  as  shown,  is  flipped  over,  that  is, 
turned  180°  so  that  the  driving  would  then  be  the 
proper  direction  for  tightening  or  loosening  as  de- 
sired. 

The  conventional  air  motor  1  1  can  be  operated 
35  at  a  desired  speed,  and  because  of  the  pins  22, 

and  detent  members  38  the  drive  unit  or  handle 
can  be  angled  relative  to  the  axis  of  the  socket. 

The  specific  socket  configuration  also  can  be 
varied.  For  example,  the  ratchet  pawls  could  be 

40  made  to  rotate  with  the  socket  on  a  drive  ring  and 
the  pawl  support  or  drive  plate  35  could  have 
internal  teeth.  The  axial  height  of  the  frame  would 
remain  the  same,  but  the  socket  configuration 
would  change. 

45  Referring  to  Figures  11-14,  a  modified  form  of 
the  ratchet  mechanism  is  illustrated,  and  the  drive 
and  the  like  is  the  same  as  before.  The  outer 
ratchet  frame  21  ,  including  the  first  retraining  plate 
23,  and  the  second  parallel  retaining  plate  24  are 

50  mounted  on  a  base  25.  The  plates  23  and  24  have 
openings  that  are  aligned  to  receive  a  socket  as 
previously  explained,  and  the  frame  has  support 
portions  26,26  that  are  suitably  mounted  on  op- 
posite  sides  of  a  slot  opening  27  in  which  a  ball 

55  crank  member  16  and  pin  16A  reciprocate.  The 
plates  23  and  24  define  a  flat  slot  28  as  in  previous 
forms  of  the  invention,  and  this  intersects  the  slot 
opening  27,  so  a  connecting  passageway  is 

6 
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formed.  The  ratcheting  mechanism  in  the  second 
form  of  the  invention  is  mounted  for  oscillatory 
movement  in  the  slots  or  openings  27.  The  plates 
23  and  24  have  openings  forming  a  throughbore  31 
as  in  the  previous  form  of  the  invention,  and  the 
socket  60  to  be  driven,  which  is  illustrated  as  being 
the  same  socket  as  in  the  first  form  of  the  invention 
is  mounted  in  this  bore.  The  socket  has  an  external 
saline  or  teeth  for  driving  it,  and  a  hex  opening. 

In  this  form  of  the  invention,  a  modified  pawl 
support  plate  135  is  mounted  in  the  slot  28  (shown 
in  Figure  10),  between  plates  23  and  24  and  has  a 
base  section  129  that  fits  into  the  slot  portion  27 
formed  in  the  base  25  of  the  frame  21  between 
supports  26.  Plate  135  can  be  seen  in  Figure  12.  It 
has  a  bore  143  that  aligns  with  the  bores  in  the 
frame  plates  23  and  24.  The  pawl  support  plate 
135  in  this  form  of  the  invention  also  has  an  irregu- 
lar  shape  and  base  section  129  is  positioned  in  the 
base  region  25  of  the  frame  20  and  has  a  greater 
thickness  in  direction  along  the  axis  of  the  socket 
60  than  the  thickness  of  the  portion  between  the 
plates  22  and  23,  as  can  be  seen  in  Figure  12. 
Base  section  129  of  pawl  support  plate  135  is 
recessed  as  shown  at  130  in  Figure  13  to  permit 
pivotally  mounting  a  "switch"  type  drive  pawl  that 
can  be  switched  to  two  different  positions  to  en- 
gage  the  spline  or  teeth  on  the  wall  of  a  socket  60 
mounted  in  the  openings  of  the  frame  plates  23 
and  24.  The  plate  135  also  has  an  opening  therein 
so  the  socket  fits  in  place  in  the  same  manner  as 
in  the  first  form  of  the  invention. 

The  retaining  ring  36  is  used  in  the  same 
manner  as  before  to  hold  the  pawl  support  plate 
135  in  position  in  the  frame  21,  and  it  can  be  seen 
that  in  Figure  12  that  the  ring  36  extends  up  to  and 
is  substantially  flush  with  the  upper  surface  of  the 
frame  plate  and  is  retained  in  place  with  a  pair  of 
small  headed  screws  shown  at  36A,  threaded  into 
the  frame  plate  on  opposite  sides  of  the  bore 
through  the  frame.  This  is  the  same  way  that  is 
shown  in  Figure  3.  The  pawl  support  plate  135  can 
thus  reciprocate  to  drive  the  socket  as  crank  shaft 
15  is  driven. 

The  base  section  129  of  the  pawl  support  plate 
35  has  a  tang  section  140  that  has  a  receptacle 
137  at  its  end  that  is  sized  to  receive  the  ball  16 
mounted  on  the  crank  pin  16A  that  is  identical  to 
the  previous  form  of  the  invention.  The  recess  130 
is  of  size  to  receive  a  switching  ratchet  pawl  141 
pivotal]y  mounted  on  a  pin  142  which  passes 
through  the  pawl  and  has  one  end  142A  extending 
through  the  pawl  and  pivotally  mounted  in  the  base 
129  below  the  recess  130.  The  base  section  129  of 
pawl  support  plate  135  thus  holds  the  pawl  141  in 
position  as  shown  in  Figures  12,  13  and  14  for 
pivoting  and  driving  movement.  Pawl  141  moves 
with  the  pawl  support  plate  135  and  is  retained  in 

place  for  pivoting  for  switching  the  direction  of 
drive  of  the  socket  in  the  wrench.  The  pin  142 
extends  through  a  slot  139  in  frame  21  and  has  an 
outer  head  142C  that  forms  an  external  switch  that 

5  can  be  manually  operated  to  pivot  the  pawl  141 
about  the  axis  of  the  pin  142  to  a  position  as  shown 
in  solid  lines  in  Figure  13  with  one  or  more  ratchet 
teeth  141  A  engaging  ratchet  teeth  61  on  the  socket 
60,  to  permit  ratcheting  the  socket  in  counterclock- 

io  wise  direction.  The  teeth  141  A  will  ride  against  the 
teeth  61  under  a  spring  detent  load  for  permitting 
opposite  movement  of  the  pawl  support  frame  135 
and  ratchet  pawl  1  41  . 

The  pin  142  can  be  operated  through  the  exter- 
15  nal  button  or  actuator  142C  to  a  second  position 

wherein  a  second  teeth  141B  will  engage  the  teeth 
on  the  socket,  so  that  the  teeth  141B  will  be 
operable  to  drive  the  socket  in  counterclockwise 
direction  and  then  ratchet  back  or  slide  back  past 

20  the  teeth  61  to  permit  the  pawl  teeth  141B  to 
obtain  a  new  "bite".  In  this  way  the  ratchet  is 
caused  to  operate  and  drive  the  socket  60  in  either 
direction  without  removing  the  wrench  from  the  nut 
being  tightened. 

25  The  switching  of  direction  can  be  done  quite 
easily.  Figure  14  shows  in  enlarged  scale  how  the 
pawl  is  detented  in  position  with  a  pair  of  suitable 
detent  ball  members.  A  first  ball  143  is  spring 
loaded  with  a  suitable  spring  144  in  a  bore  in  base 

30  129  toward  portion  142A  of  pin  142.  The  portion 
142A  has  a  receptacle  into  which  the  ball  143  fits. 
The  pin  142A  has  a  second  recess  146  to  receive 
a  second  ball  147  when  the  pawl  is  moved  coun- 
terclockwise  to  its  second  position.  The  ball  147  is 

35  spring  loaded  with  a  second  spring  144  and  screw 
146.  The  ball  147  is  in  a  second  bore  in  the  base 
129. 

The  detent  balls  will  hold  the  ratchet  pawl  141 
under  a  slight  spring  load  and  permit  the  pawl  to 

40  ratchet  back  and  forth.  The  pawl  will  not  move 
away  from  the  teeth  61  when  it  is  in  its  driving 
position.  Various  kinds  of  detents  can  be  used  for 
holding  the  pawl  in  place.  The  pawl  support  plate 
reciprocates  to  drive  the  socket  when  crank  shaft 

45  15  is  powered. 
The  need  for  the  antireverse  mechanism  there- 

fore  is  eliminated,  and  instead  of  having  a  one-way 
ratchet  that  requires  the  wrench  to  be  flipped  over 
for  operation  as  in  the  first  form  of  the  invention, 

50  the  present  device  provides  for  a  convenient  switch 
for  either  tightening  or  loosening  nuts  in  either 
direction  without  changing  the  wrench  position. 

The  frame  is  of  the  same  low  profile  as  in  the 
previous  form  of  the  invention,  and  the  compres- 

55  sion  springs  50  and  51  are  used  in  receptacles  in 
the  base  section  129  to  bear  against  provided 
surfaces  of  the  releasable  socket  retainer  ring  52 
that  fits  on  plate  135  as  in  connection  with  plate 
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135  in  the  first  form  of  the  invention.  The  guide 
ears  53  slide  against  portions  of  the  base  section 
29,  and  as  shown,  the  socket  retaining  ears  54  will 
fit  into  the  groove  in  the  socket  in  the  same  man- 
ner  as  that  previously  explained. 

Thus,  the  socket  60  can  easily  be  removed  by 
sliding  the  socket  retainer  ring  52  against  the  ac- 
tions  of  the  springs  53  to  a  position  wherein  the 
members  54  clear  the  socket  groove  62  and  the 
socket  60  can  be  slide  out  of  place  through  the 
openings  in  the  frame  plate  members  23  and  24 
and  the  opening  in  the  pawl  support  plate.  Manual 
tab  56  is  provided  for  releasing  the  socket  in  this 
form  of  the  invention  as  well. 

Although  the  present  invention  has  been  de- 
scribed  with  reference  to  preferred  embodiments, 
workers  skilled  in  the  art  will  recognize  that 
changes  may  be  made  in  form  and  detail  without 
departing  from  the  spirit  and  scope  of  the  inven- 
tion,  as  it  is  defined  in  the  independent  claims. 

Claims 

1.  A  low  profile  power  ratchet  wrench  (10)  com- 
prising  a  frame  (21)  including  a  head  (21),  said 
head  having  first  and  second  spaced  apart, 
aligning  support  plates  (23,  24)  with  a  first 
through  opening  (31)  defined  through  both  of 
the  plates  (23,  24)  along  an  axis  perpendicular 
to  the  planes  of  the  first  and  second  plates  (23, 
24),  a  drive  plate  (35)  positioned  between  said 
first  and  second  plates  (23,  24)  for  reciproca- 
tion  centered  on  said  axis,  said  drive  plate  (35) 
including  a  second  opening  (43)  of  size  to 
align  with  the  first  through  opening  (31),  said 
drive  plate  (35)  having  a  base  end  (29),  a  drive 
shaft  (15)  mounted  on  the  frame  (21)  and  hav- 
ing  a  crank  pin  (16,  16A)  engaging  the  base 
end  (43)  of  the  drive  plate  (35)  for  reciprocat- 
ing  the  drive  plate  (35)  when  the  shaft  (15)  is 
rotated  under  power,  and  ratchet  means  driven 
by  the  drive  plate  and  the  crank  pin,  character- 
ized  by  a  socket  retainer  ring  (52)  positioned 
between  the  first  and  second  support  plates 
(23,  24)  and  reciprocally  slidable  in  a  plane 
parallel  to  the  planes  of  the  first  and  second 
plates  and  having  at  least  one  lug  extending 
into  the  opening  (43)  of  the  drive  plate  (35), 
said  socket  retainer  ring  (52)  having  an  open- 
ing  of  such  size  that  a  socket  will  pass  through 
the  opening  defined  in  the  first  and  second 
and  drive  plates  past  the  socket  retainer  lug  in 
a  first  position,  the  socket  retainer  lug  in  a 
second  position  of  the  socket  retainer  ring  pro- 
truding  into  the  through  opening  (31)  defined 
by  the  first  and  second  plates  (23,  24)  so  that 
a  groove  in  a  socket  fitting  into  the  through 
opening  is  engaged  and  retained  in  position  by 

said  socket  retainer  lug  (54)  to  mount  a  socket 
with  respect  to  the  drive  plate  (35),  and  further 
characterized  by  the  ratchet  means  (41)  being 
operable  between  the  drive  plate  (35)  and 

5  teeth  on  side  walls  of  a  socket  retained  in  the 
through  opening  (31)  by  the  socket  retainer 
lug. 

2.  The  apparatus  as  specified  in  Claim  1  further 
io  characterized  by  a  socket  (60)  mounted  in  the 

socket  retainer  ring  (52),  said  socket  (60)  hav- 
ing  an  opening  therethrough  in  direction  along 
its  axis  sufficient  to  permit  passing  a  threaded 
member  through  the  socket  opening,  and  at 

is  least  a  portion  of  the  interior  periphery  (68)  of 
the  socket  (60)  being  configured  to  fit  onto  a 
nut  for  such  a  threaded  member. 

3.  The  apparatus  of  either  of  Claims  1  or  2,  and 
20  further  characterized  by  means  (72,  73)  to  re- 

strain  the  socket  from  rotation  in  a  selected 
direction  as  the  drive  plate  is  reciprocated. 

4.  The  apparatus  of  Claims  1,  2  or  3,  wherein 
25  said  ratchet  means  (41)  comprises  a  ratchet 

pawl  having  teeth  (45)  on  an  outer  edge  there- 
of. 

5.  The  apparatus  of  any  one  of  Claims  1  ,  2  or  3 
30  wherein  said  ratchet  means  includes  a  pawl 

(41)  mounted  on  said  drive  plate  (35),  said 
pawl  being  pivotable  about  an  axis  relative  to 
the  drive  plate  (35)  to  permit  changing  the 
direction  of  drive  of  a  socket  (60)  when  the 

35  drive  plate  (35)  is  reciprocated. 

6.  The  apparatus  of  any  one  of  Claims  1  through 
4  wherein  said  frame  (21)  has  a  handle  mem- 
ber  (13)  mounted  thereto,  said  handle  member 

40  being  mounted  to  said  frame  about  a  pivotal 
axis,  and  means  (38)  to  detent  the  handle 
member  (13)  in  at  least  two  different  positions 
about  said  pivotal  axis,  one  of  which  positions 
being  with  the  handle  member  (13)  at  an  in- 

45  cline  relative  to  the  planes  of  said  support 
plates  (23,  24). 

7.  The  apparatus  of  any  one  of  the  preceding 
Claims  further  characterized  by  guide  means 

50  (36)  engaging  the  frame  and  the  drive  plate 
(35)  to  guide  the  drive  plate  (35)  in  position  as 
it  is  reciprocated  about  said  axis. 

8.  The  apparatus  of  any  one  of  the  preceding 
55  Claims  wherein  said  ratchet  means  comprises 

a  pawl  pivotally  mounted  on  the  drive  plate 
and  movable  between  two  positions  to  permit 
driving  a  socket  (60)  retained  by  the  socket 

8 
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retainer  lug  (54)  selectively  in  opposite  direc- 
tions  of  rotation. 

Revendicatlons 

1.  Cle  plate  (10)  a  cliquet  actionne  par  moteur, 
comprenant  une  monture  (21)  comportant  une 
tete  (21),  ladite  tete  ayant  des  premiere  et 
seconde  plaques  espacees  de  support  et  d'ali- 
gnement  (23,  24),  une  premiere  ouverture  tra- 
versante  (31)  etant  definie  a  travers  les  deux 
plaques  (23,  24)  suivant  un  axe  perpendiculaire 
aux  plans  des  premiere  et  seconde  plaques 
(23,  24),  une  plaque  d'entraTnement  (35)  pla- 
cee  entre  lesdites  premiere  et  seconde  pla- 
ques  (23,  24)  pour  effectuer  un  mouvement  de 
va  et  vient  centre  sur  ledit  axe,  ladite  plaque 
d'entraTnement  (35)  comportant  une  seconde 
ouverture  (43)  d'une  taille  propre  a  permettre 
son  alignement  avec  la  premiere  ouverture  tra- 
versante  (31),  ladite  plaque  d'entraTnement  (35) 
ayant  une  extremite  de  base  (29),  un  arbre 
d'entraTnement  (15),  qui  est  monte  sur  la  mon- 
ture  (21)  et  possede  un  maneton  (16,  16A), 
lequel  est  en  prise  avec  I'extremite  de  base 
(43)  de  la  plaque  d'entraTnement  (35)  pour 
animer  cette  derniere  d'un  mouvement  de  va 
et  vient  lorsque  I'arbre  (15)  est  entraTne  en 
rotation  par  une  force  motrice,  et  un  dispositif 
a  cliquet,  qui  est  actionne  par  la  plaque  d'en- 
traTnement  et  par  le  maneton,  caracterisee  par 
une  bague  (52)  de  retenue  pour  une  douille, 
qui  est  positionnee  entre  les  premiere  et  se- 
conde  plaques  de  support  (23,  24),  peut  glis- 
ser  en  va  et  vient  dans  un  plan  parallele  aux 
plans  des  premiere  et  seconde  plaques  et 
possede  au  moins  un  talon  qui  penetre  dans 
I'ouverture  (43)  de  la  plaque  d'entraTnement 
(35),  ladite  bague  de  retenue  de  douille  (52) 
ayant  une  ouverture  de  taille  telle  qu'une  douil- 
le  pourra  passer  a  travers  I'ouverture  formee 
dans  les  premiere  et  seconde  plaques  et  la 
plaque  d'entraTnement,  en  passant  devant  le 
talon  de  retenue  de  douille  dans  une  premiere 
position  de  celui-ci,  tandis  que,  dans  une  se- 
conde  position  de  la  bague  de  retenue  de 
douille,  le  talon  de  retenue  de  douille  fait  saillie 
dans  I'ouverture  traversante  (31)  formee  dans 
les  premiere  et  seconde  plaques  (23,  24),  de 
sorte  que  ledit  talon  de  retenue  de  douille  (54) 
s'engage  dans  une  gorge,  prevue  dans  une 
douille  qui  s'adapte  dans  I'ouverture  tranver- 
sante,  et  la  maintient  en  place,  afin  d'assem- 
bler  une  douille  a  la  plaque  d'entraTnement 
(35),  et  caracterisee  en  outre  en  ce  que  le 
dispositif  a  cliquet  (41)  peut  etre  actionne  entre 
la  plaque  d'entraTnement  (35)  et  une  denture 
prevue  sur  la  paroi  laterale  d'une  douille  rete- 

nue  dans  I'ouverture  traversante  (31)  par  le 
talon  de  retenue  de  douille. 

2.  Appareil  selon  la  revendication  1,  caracterise 
5  en  outre  par  une  douille  (60)  montee  dans  la 

bague  de  retenue  (52),  ladite  douille  (60)  etant 
traversee,  dans  la  direction  de  son  axe,  par 
une  ouverture  suffisante  pour  permettre  le  pas- 
sage  d'un  element  filete  a  travers  elle,  et  en  ce 

io  qu'au  moins  une  partie  de  la  peripherie  inte- 
rieure  (68)  de  la  douille  (60)  est  configuree 
pour  s'adapter  sur  un  ecrou  destine  a  I'ele- 
ment  filete. 

is  3.  Appareil  selon  la  revendication  1  ou  2,  caracte- 
rise  en  outre  par  des  moyens  (72,  73)  pour 
empecher  la  douille  de  tourner  dans  une  direc- 
tion  choisie,  lorsque  la  plaque  d'entraTnement 
est  animee  d'un  mouvement  de  va  et  vient. 

20 
4.  Appareil  selon  la  revendication  1  ,  2  ou  3,  dans 

lequel  le  dispositif  a  cliquet  (41)  comprend  un 
cliquet  ayant  des  dents  (45)  sur  son  bord  exte- 
rieur. 

25 
5.  Appareil  selon  I'une  quelconque  des  revendi- 

cations  1  ,  2  ou  3,  dans  lequel  ledit  dispositif  a 
cliquet  comporte  un  cliquet  (41),  qui  est  monte 
sur  ladite  plaque  d'entraTnement  (35),  ledit  cli- 

30  quet  pouvant  pivoter  autour  d'un  axe  par  rap- 
port  a  la  plaque  d'entraTnement  (35),  pour  per- 
mettre  un  changement  du  sens  d'entraTnement 
d'une  douille  (60),  lorsque  la  plaque  d'entraTne- 
ment  (35)  est  animee  d'un  mouvement  de  va 

35  et  vient. 

6.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  4,  dans  lequel  un  element  formant 
manche  (13)  est  assemble  a  la  monture  (21), 

40  ledit  element  formant  manche  etant  monte  sur 
ladite  monture  de  fagon  a  pouvoir  pivoter  au- 
tour  d'un  axe,  et  la  monture  comporte  des 
moyens  (38)  pour  encliqueter  I'element  for- 
mant  manche  (13)  dans  au  moins  deux  posi- 

45  tions  differentes  autour  de  I'axe  de  pivotement, 
I'une  des  positions  etant  telle  que  I'element 
formant  manche  (13)  est  incline  par  rapport 
aux  plans  desdites  plaques  de  support  (23, 
24). 

50 
7.  Appareil  selon  I'une  quelconque  des  revendi- 

cations  precedentes,  caracterise  en  outre  par 
des  moyens  de  guidage  (36),  qui  s'engagent 
dans  la  monture  et  dans  la  plaque  d'entraTne- 

55  ment  (35)  pour  guider  cette  derniere  en  posi- 
tion  lorsqu'elle  est  animee  d'un  mouvement  de 
va  et  vient  autour  dudit  axe. 

9 
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8.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  ledit  disposi- 
tif  a  cliquet  comprend  un  cliquet,  qui  est  mon- 
te  pivotant  sur  la  plaque  d'entraTnement  et  qui 
est  mobile  entre  deux  positions  pour  permettre 
I'entraTnement  d'une  douille  (60)  retenue  par 
ledit  talon  de  retenue  de  douille  (54)  selective- 
ment  dans  I'un  ou  I'autre  sens  de  rotation. 

Patentanspruche 

1.  Kraftangetriebener  Ratschenschrauber  (10),  mit 
einem  Rahmen  (21)  einschliefilich  eines  Kop- 
fes  (21),  der  erste  und  zweite,  von  einander 
beabstandete  und  zueinander  ausgerichtete 
Stutzplatten  (23,  24)  aufweist,  wobei  eine  erste 
Durchtrittsoffnung  (31)  vorgesehen  ist,  die 
durch  beide  Platten  (23,  24)  entlang  eine  Ach- 
se  festgelegt  ist,  die  senkrecht  zu  den  Ebenen 
der  ersten  und  zweiten  Platte  (23,  24)  verlauft, 
mit  einer  Antriebsplatte  (35),  die  zwischen  den 
ersten  und  zweiten  Platten  (23,  24)  fur  die 
Hinundherbewegung  auf  der  Achse  zentriert  ist 
und  eine  zweite  Offnung  (43)  eine  Gro/Se  auf- 
weist,  urn  zu  der  ersten  Durchtrittsoffnung 
(31)  ausgerichtet  zu  sein,  wobei  die  Antriebs- 
platte  (35)  ein  Basisende  (29),  eine  Antriebs- 
welle  (15),  die  auf  dem  Rahmen  (21)  gelagert 
ist,  und  einen  Kurbelzapfen  (16,  16A)  aufweist, 
der  mit  dem  Basisende  (29)  der  Antriebsplatte 
(35)  in  Eingriff  steht,  urn  die  Antriebsplatte  (35) 
hin  -  und  herzubewegen,  wenn  die  Welle  (15) 
kraftbeaufschlagt  gedreht  wird,  und  mit  einer 
Ratschenvorrichtung,  die  durch  die  Antriebs- 
platte  und  den  Kurbelzapfen  angetrieben  wird, 
gekennzeichnet  durch  einen  Buchsenhaltering 
(52),  der  zwischen  den  ersten  und  zweiten 
Stutzplatten  (23,  24)  angeordnet  ist  und  in  ei- 
ner  Ebene  gleitbeweglich  hin  und  her  beweg- 
bar  ist,  die  sich  parallel  zu  den  Ebenen  der 
ersten  und  zweiten  Platten  erstreckt  und  min- 
destens  einen  Vorsprung  aufweist,  der  sich  in 
die  Offnung  (43)  der  Antriebsplatte  (35)  er- 
streckt,  wobei  der  Buchsenhaltering  (52)  eine 
Offnung  einer  solche  Gro/Se  aufweist,  da/S  eine 
Buchse  durch  die  Offnung,  die  in  den  ersten 
und  zweiten  Platten  und  der  Antriebsplatte 
festgelegt  ist,  hinter  den  Buchsenhaltevor- 
sprung  in  eine  erste  Position  gelangt,  wobei 
der  Buchsenhaltevorsprung  in  einer  zweiten 
Position  des  Buchsenhalterrings  in  die  Durch- 
trittsoffnung  (31)  hineinragt,  die  durch  die  er- 
sten  und  zweiten  Platten  (23,  24)  festgelegt  ist, 
so  da/S  eine  Nut  in  einer  Buchse,  die  in  die 
Durchtrittsoffnung  pa/St,  mit  dem  Buchsenhalte- 
vorsprung  (54)  in  Eingriff  steht  und  in  Position 
gehalten  wird,  urn  eine  Buchse  gegenuber  der 
Antriebsplatte  (35)  zu  lagern,  und  weiter  da- 

durch  gekennzeichnet,  da/S  die  Ratschenvor- 
richtung  (41)  zwischen  der  Antriebsplatte  (35) 
und  Zahnen  an  Seitenwanden  einer  Buchse 
arbeiten  kann,  die  in  der  Durchtrittsoffnung 

5  (31)  durch  den  Buchsenhaltervorsprung  gehal- 
ten  wird. 

2.  Ratschenschrauber  nach  Anspruch  1,  dadurch 
gekennzeichnet,  da/S  eine  Buchse  (60)  in  dem 

io  Buchsenhaltering  (52)  gelagert  ist,  wobei  die 
Buchse  (60)  eine  Offnung  durch  sie  in  einer 
Richtung  entlang  ihrer  Achse  hindurch  in  aus- 
reichender  Weise  aufweist,  urn  zu  erlauben, 
da/S  ein  Gewindeteil  durch  die  Buchsenoffnung 

is  gelangt,  und  da/S  mindestens  ein  Abschnitt  des 
inneren  Umfangs  (68)  der  Buchse  (60)  so  aus- 
gebildet  ist,  da/S  er  auf  eine  Mutter  fur  ein 
derartiges  Gewindeteil  pa/St. 

20  3.  Ratschenschrauber  nach  einem  der  Anspruche 
1  oder  2,  weiter  gekennzeichnet  durch  Mittel 
(72,  73),  urn  die  Buchse  von  der  Drehung  in 
einer  ausgewahlten  Richtung  abzuhalten,  wah- 
rend  die  Antriebsplatte  hin-  und  herbewegt 

25  wird. 

4.  Ratschenschrauber  nach  Anspruch  1  ,  2  oder  3, 
dadurch  gekennzeichnet,  da/S  die  Ratschenvor- 
richtung  (41)  eine  Ratschensperrklinke  auf- 

30  weist,  die  an  einer  ihrer  au/Seren  Kanten  Zahne 
(45)  aufweist. 

5.  Ratschenschrauber  nach  einem  der  Anspruche 
1,  2,  oder  3,  dadurch  gekennzeichnet,  da/S  die 

35  Ratschenvorrichtung  eine  Sperrklinke  (41)  auf- 
weist,  die  auf  der  Antriebsplatte  (35)  gelagert 
ist,  wobei  die  Sperrklinke  schwenkbeweglich 
urn  eine  Achse  relativ  zu  der  Antriebsplatte 
(35)  ist,  urn  eine  Richtungsanderung  des  An- 

40  triebs  einer  Buchse  (60)  zu  erlauben,  wenn  die 
Antriebsplatte  (35)  hin-  und  herbewegt  wird. 

6.  Ratchenschrauber  nach  einem  der  Anspruche 
1  bis  4,  dadurch  gekennzeichnet,  da/S  der  Rah- 

45  men  (21)  ein  Handgriffteil  (13)  aufweist,  das  an 
diesem  befestigt  ist,  wobei  das  Handgriffteil  an 
dem  Rahmen  urn  eine  Schwenkachse  gelagert 
ist,  und  Mittel  (38)  vorgesehen  sind,  urn  das 
Handgriffteil  (13)  in  mindestens  zwei  unter- 

50  schiedlichen  Positionen  urn  die  Schwenkachse 
zu  arretieren,  wobei  in  einer  dieser  Positionen 
das  Handgriffteil  gegenuber  den  Ebenen  der 
Stutzplatten  (23,  24)  geneigt  ist. 

55  7.  Ratschenschrauber  nach  einem  der  vorherge- 
henden  Anspruche,  weiter  gekennzeichnet 
durch  eine  Fuhrungsvorrichtung  (36),  die  mit 
dem  Rahmen  und  mit  der  Antriebsplatte  (35)  in 

10 
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Eingriff  steht,  urn  die  Antriebsplatte  (35)  in 
Position  zu  fuhren,  wahrend  sie  urn  die  Achse 
hin-  und  herbewegt  wird. 

8.  Ratschenschrauber  nach  einem  der  vorherge-  5 
henden  Anspruche,  dadurch  gekennzeichnet, 
da/S  die  Ratschenvorrichtung  eine  Sperrklinke 
aufweist,  die  schwenkbeweglich  auf  der  An- 
triebsplatte  und  zwischen  zwei  Positionen  be- 
weglich  gelagert  ist,  urn  den  Antrieb  einer  10 
Buchse  (60),  die  durch  den  Buchsenhaltevor- 
sprung  (54)  gehalten  wird,  selektiv  in  entge- 
gengesetzten  Drehrichtungen  zu  erlauben. 
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