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(54)  Casting  for  impact  clutch  hammer  frame  and  method  of  manufacturing  same. 

(57)  A  casting  for  an  impact  clutch  hammer  frame 
is  described  wherein  the  method  of  casting  and 
structure  promotes  directional  solidification. 
This  is  accomplished  by  improving  the  supply 
flow  of  molten  metal  to  the  casting  and  minimis- 
ing  the  casting  volume  towards  one  critical  end 
while  pouring  from  the  other  end  in  a  vertically 
downward  position,  the  resulting  casting  being 
particularly  free  of  voids  in  the  critical  end. 
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This  invention  relates  generally  to  hammer  cage 
members  for  rotary  impact  tools  and  the  like.  In  par- 
ticular,  this  invention  relates  to  a  rotary  impact  mech- 
anism  hammer  cage  or  frame  of  the  type  generally 
described  in  US-A-3,661,217  issued  to  Spencer  B. 
Maurer,  May  9,  1972. 

Briefly,  the  invention  therein  relates  to  a  rotary 
impact  tool  and  a  clutch  therefor  wherein  a  motor 
drives  a  cage  or  frame  member  within  which  is  pivo- 
tally  mounted  a  swinging  hollow  hammer  member.  An 
output  shaft  extends  through  the  cage  member  and 
through  the  hollow  member  and  includes  forward  and 
reverse  impact  anvil  surfaces. 

The  hammer  member  is  mounted  to  swing  in  re- 
spect  to  the  cage  as  it  rotates  with  the  cage  and  it  car- 
ries  forward  and  reverse  impact  jaws  on  its  internal 
surface.  As  the  clutch  is  driven  in  the  forward  direc- 
tion  by  an  air  motor  orthe  like  the  forward  impact  jaw 
is  moved  in  and  out  of  the  path  of  the  anvil  jaw  on  the 
output  shaft  by  cam  action  and  during  an  impact  blow 
the  inner  shell  of  the  rotating  hammer  member  acts 
also  as  automatic  means  to  hold  the  impact  jaw  in  en- 
gagement  with  the  anvil  jaw. 

Upon  impact,  the  cage  member  is  stressed  and 
it  is  again  stressed  during  reacceleration  of  the  ham- 
mer  members.  The  hammer  cage  or  frame,  therefore, 
sees  cyclic  stress  in  service  and  its  life  has  been 
found  to  be  related  to  the  design  and  soundness  of 
the  cage  structure. 

According  to  one  aspect  of  the  present  invention, 
there  is  provided  a  casting  for  an  impact  hammer 
frame  comprising  a  generally  rectangular  box  having 
a  driven  end  and  a  non-driven  end,  and  two  open  and 
two  closed  side  walls;  said  casting  being  provided 
with  a  means  for  facilitating  end  to  end  boring  in  each 
of  said  closed  side  walls;  characterised  in  that  said 
means  for  facilitating  boring  is  tapered  in  at  least  one 
direction  to  provide  a  means  for  promoting  casting 
material  flow  during  solidification  so  as  to  accomplish 
directional  solidification  from  said  driven  end  to  said 
non-driven  end  during  cooling. 

According  to  another  aspect  of  the  present  inven- 
tion,  there  is  provided  a  hammer  frame  manufactured 
from  a  directionally  solidified  casting,  comprising  a 
generally  rectangular  box  having  a  driven  end  and  a 
non-driven  end,  and  two  open  and  two  closed  side 
walls;  said  casting  being  provided  wit  ha  means  for  fa- 
cilitating  end  to  end  boring  in  each  of  said  closed  side 
walls;  characterised  in  that  said  means  for  facilitating 
boring  is  tapered  in  at  least  one  direction  to  provide  a 
means  for  promoting  casting  material  flow  during  sol- 
idification  so  as  to  accomplish  directional  solidifica- 
tion  from  said  driven  end  to  said  non-driven  end  dur- 
ing  cooling;  and  said  hammer  frame  has  been  manu- 
factured  by  first  boring  through  said  means  for  facili- 
tating  boring  and  thereafter  removing  said  means  for 
facilitating  boring  to  partly  expose  the  bore. 

Fora  better  understanding  of  the  invention  and  to 

show  how  the  same  may  be  carried  into  effect,  refer- 
ence  will  now  be  made,  by  way  of  example,  to  the  ac- 
companying  drawings,  in  which:- 

Figure  1  is  a  non-driven  end  view  of  an  impact 
5  hammer  frame  casting  according  to  the  prior  art; 

Figure  2  is  a  driven  end  view  of  a  hammer  frame 
according  to  the  prior  art; 
Figure  3  is  a  side  elevation  view  of  a  hammer 
frame  casting  according  to  the  prior  art; 

10  Figure  4  is  a  cross-sectional  elevation  view  of  a 
hammer  frame  casting  taken  along  line  4-4  of  Fig- 
ure  1  of  a  hammer  frame  casting  according  to  the 
prior  art; 
Figure  5  is  a  cross-section  taken  along  line  5-5  of 

15  Figure  4  of  the  prior  art  hammer  frame  casting; 
Figure  6  is  a  cross-section  of  a  finished  machined 
hammer  frame  taken  at  the  same  location  as  Sec- 
tion  5-5  on  Figure  4  and  represents  a  finished 
hammer  frame  according  to  both  the  present  in- 

20  vention  and  the  prior  art; 
Figure  7  is  a  finished  machined  hammer  frame 
cross-section  taken  at  the  location  of  Section  4- 
4  for  both  the  present  invention  and  prior  art; 
Figure  8  shows  a  non-driven  end  view  of  the  pres- 

25  ent  hammer  frame  casting; 
Figure  9  is  a  driven  end  view  of  the  present  fin- 
ished  hammer  frame; 
Figure  10  is  a  cross-section  of  the  present  ham- 
mer  frame  casting  taken  along  line  10-10  of  Fig- 

30  ure  15  showing  the  hammer  frame  casting  in  the 
as  poured  position; 
Figure  11  is  a  cross-section  showing  the  hammer 
frame  casting  taken  along  line  11-11  of  Figure  10; 
Figures  12,  13  and  14  show  progressive  cross- 

35  sections  of  the  hammer  frame  casting  as  taken 
along  lines  A-A,  B-B  and  C-C,  respectively,  in  Fig- 
ure  10;  and 
Figure  15  is  a  driven  end  view  of  the  present 
frame  casting. 

40  The  mechanism  in  which  the  hammer  cage  of  the 
present  invention  is  utilised  is  described  in  US-A- 
3,661  ,21  7,  issued  to  Spencer  B.  Maurer,  May  9,  1  972. 

In  the  prior  art  the  hammer  cage  was  manufac- 
tured  by  either  machining  out  a  solid  block  of  steel  to 

45  the  general  dimensions  shown  in  the  above  cited  pa- 
tent  and  as  generally  shown  in  the  accompanying  Fig- 
ures  6  and  7.  It  was  later  found  advantageous  to  man- 
ufacture  the  hammer  frame  from  a  casting.  The  nature 
and  shape  of  the  casting  according  to  the  prior  art  is 

so  shown  in  Figures  1-5.  In  general,  the  casting  is  in  the 
form  of  a  rectangular  box  best  shown  in  Figure  3  and 
generally  designated  by  the  reference  numeral  100. 

The  hammer  frame  is  provided  with  a  driven  end 
1  and  a  non-driven  end  2.  The  two  ends  are  connect- 

55  ed  by  two  solid  side  webs  3  and  3'  and  two  open  sides 
generally  designated  4  and  4'  (see  Figure  5).  The  sol- 
id  side  webs  3  and  3'  are  composed  of  two  portions. 
The  outermost  portion  of  the  web,  designated  5  and 
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5',  remains  with  the  casting  after  finish  machining. 
The  innermost  portion  of  the  web,  designated  6  and 
6',  is  provided  to  permit  supported  cross  drilling  of  the 
hammer  cage  to  produce  cross  bores  7  and  7'.  The 
cross  bores  7  and  7'  each  receive  a  longitudinal  pin 
32,  as  shown  in  Figure  6  (inserted  in  the  bottom  cross 
bore  7'  only  for  example). 

The  longitudinal  pin  32  provides  a  tilting  axis  for 
the  hammer  members  according  to  the  abovemen- 
tioned  US-A-3,661,217.  The  innermost  portion  of  the 
webs  6  and  6'  is  thereafter  removed  by  machining  to 
produce  the  cross-section  best  seen  in  Figures  6  and 
7  which  represent  the  as  machined  cross-section  of 
a  hammer  cage  according  to  the  prior  art  and  the 
present  invention. 

The  hammer  frame  is  further  provided  with  a  ma- 
chined  bore  8  on  its  non-driven  end  to  receive  a  rotary 
output  shaft  19  (also  present  US-A-3,661,217).  The 
hammer  frame  is  further  provided  with  a  second  bore 
9  for  supporting  one  end  of  the  rotary  output  shaft  19. 
The  driven  end  of  the  hammer  frame  is  provided  with 
a  driving  spline  11  best  seen  in  Figures  7  and  9.  The 
driving  spline  11  receives  the  output  shaft  of  a  pneu- 
matic  driven  motor  or  the  like  which  imparts  rotation 
to  the  hammer  frame  or  cage. 

The  present  hammer  frame  and  hammer  frame 
casting  is  shown  depicted  in  Figures  8-15.  As  will  be 
described,  means  are  provided  to  promote  the  direc- 
tional  solidification  of  the  hammer  frame  casting  to 
ensure  particularly  the  integrity  of  the  casting  in  the 
driven  end  as  well  as  promote  improved  physical 
properties  throughout  the  casting. 

The  present  casting  110  is  obtained  in  the  follow- 
ing  manner.  The  casting  is  poured  in  the  vertical  down 
position  shown  in  Figure  10  with  the  molten  metal  be- 
ing  supplied  through  substantially  enlarged  sprues  22 
and  22'.  This  provides  a  greater  available  reservoir  of 
molten  metal  to  the  casting  during  the  cooling  proc- 
ess. 

In  addition,  unnecessary  volume  of  metal  in  the 
lower  or  driven  end  of  the  present  casting  is  removed. 
One  means  of  accomplishing  this  is  shown  in  the  em- 
bodiment  represented  by  Figures  8-15.  However, 
other  ways  may  occur  to  one  skilled  in  the  art. 

First,  structurally  unnecessary  material  has  been 
removed  from  the  corners  105  and  the  edges  107  of 
the  casting  as  best  seen  in  Figures  9  and  15.  This  re- 
sults  in  an  approximate  25%  reduction  in  the  driven 
end  mass  without  affecting  the  structural  integrity  of 
the  driven  end. 

Secondly,  the  solid  web  103,  103'  is  provided 
with  an  inner  surface  106  and  106'  in  the  form  of  a 
one  half  frustum  of  a  right  circular  cone  with  slightly 
flattened  sides.  The  tip  of  the  cone  (removed)  faces 
the  driven  end,  as  best  seen  in  Figure  11.  The  reduc- 
tion  of  mass  towards  the  driven  end  101  may  be  ap- 
preciated  by  viewing  the  end  webs  103,  103'  shown 
exaggerated  progressively  in  Figures  12-14  corre- 

sponding  to  cross-sections  A-A,  B-Band  C-C,  respec- 
tively  on  Figure  10. 

It  will  be  appreciated  that  the  mass  of  the  web  is 
greater  in  Figure  12  than  in  Figure  14  thereby  accom- 

5  plishing  a  reduction  of  the  mass  of  molten  material 
solidifying  from  the  driven  end.  In  the  prior  art  the 
cross-section  of  the  web  was  constant  end  for  end  as 
shown  in  Figures  3  and  5.  The  reduced  cross-section 
of  the  web  does  not  affect  the  cross  drilling  perfor- 

10  mance  of  the  support  web  particularly  if  drilling  is  ac- 
complished  from  the  driven  end. 

In  addition  to  the  benefits  previously  described 
the  reduced  cross-section  of  the  support  portion  of 
the  inner  web  reduces  the  amount  of  metal  to  be  ma- 

rs  chined  and  therefore  minimises  waste. 

Claims 

20  1.  A  casting  (110)  for  an  impact  hammer  frame  com- 
prising  a  generally  rectangular  box  having  a  driv- 
en  end  (101)  and  a  non-driven  end  (110),  and  two 
open  and  two  closed  (103,  103')  side  walls;  said 
casting  being  provided  with  a  means  (106,  106') 

25  for  facilitating  end  to  end  boring  (7)  in  each  of  said 
closed  side  walls;  characterised  in  that  said 
means  for  facilitating  boring  is  tapered  in  at  least 
one  direction  to  provide  a  means  for  promoting 
casting  material  flow  during  solidification  so  as  to 

30  accomplish  directional  solidification  from  said 
driven  end  to  said  non-driven  end  during  cooling. 

2.  A  casting  according  to  claim  1  and  further  com- 
prising  means  for  minimising  the  mass  of  said 

35  driven  end  to  accomplish  said  directional  solidifi- 
cation. 

3.  A  casting  according  to  claim  2,  wherein  said 
means  for  minimising  mass  comprises  a  reduc- 

40  tion  of  material  in  the  exterior  corners  (105)  of 
said  rectangular  box  at  said  driven  end  (101). 

4.  A  casting  according  to  claim  1,  2  or  3,  wherein 
said  means  for  facilitating  boring  further  compris- 

es  es  a  one  half  frustum  of  a  right  circular  cone  (106, 
1  06')  formed  on  the  interior  of  each  of  said  closed 
side  walls  (103,  103')  with  the  base  of  said  cone 
towards  said  non-driven  end  of  said  casting. 

so  5.  A  hammer  frame  manufactured  from  a  direction- 
ally  solidified  casting  (110),  comprising  a  gener- 
ally  rectangular  box  having  a  driven  end  (101) 
and  a  non-driven  end,  and  two  open  and  two 
closed  (103,  103')  side  walls;  said  casting  being 

55  provided  with  a  means  (106,  106')  for  facilitating 
end  to  end  boring  (7)  in  each  of  said  closed  side 
walls;  characterised  in  that  said  means  for  facili- 
tating  boring  is  tapered  in  at  least  one  direction  to 
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provide  a  means  for  promoting  casting  material 
flow  during  solidification  so  as  to  accomplish  di- 
rectional  solidification  from  said  driven  end  to 
said  non-driven  end  during  cooling;  and  said 
hammer  frame  has  been  manufactured  by  first  5 
boring  through  said  means  for  facilitating  boring 
and  thereafter  removing  said  means  for  facilitat- 
ing  boring  to  partly  expose  the  bore. 
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