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@)  Powder-actuated  fastener  driving  tool. 
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(57)  A  powder-actuated  tool  (10)  for  driving  fas- 
teners,  such  as  drive  pins  (12),  into  concrete, 
masonry,  or  steel  workpieces  comprises  a  tool 
body  (20)  having  a  sleeve  (40),  a  barrel  (70) 
extending  forwardly  from  the  tool  body  (20),  a 
firing  pin  (180)  mounted  operatively  in  the  tool 
body  (20)  and  movable  therein  between  a  dor- 
mant  position  and  a  firing  position,  and  a  man- 
ually  operable  trigger  (250)  for  latching  the 
firing  pin  (180)  releasably  and  for  releasing  the 
firing  pin  (180)  when  the  trigger  (250)  is 
actuated  with  the  firing  pin  in  the  dormant 
position.  When  moved  to  an  actuated  position 
with  the  firing  pin  in  the  dormant  position  and 
latched  releasably,  a  spring-loading  element 
(200)  extending  backwardly  from  the  sleeve  (40) 
manually  loads  a  spring  (198)  compressively,  to 
bias  the  firing  pin  (180)  towards  firing  position 
to  enable  the  tool  to  be  actuated.  By  having  to 
operate  both  the  trigger  (250)  and  the  spring 
loading  element  (200)  simultaneously  two  hand- 
ed  operation  of  the  tool  is  ensured. 
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Commonly,  a  powder-actuated,  fastener-driving 
tool  of  the  type  noted  above  has  a  muzzle,  which  is 
affixed  to  a  barrel  and  which  must  be  forcibly  pressed 
against  a  workpiece  to  enable  the  tool  to  operate.  It 
is  known  to  provide  such  a  tool  with  an  additional 
mechanism  that  must  be  also  actuated  to  enable  the 
tool  to  operate.  Two-handed  operation  thus  is  encour- 
aged. 

Such  a  tool  designed  to  encourage  two-handed 
operation  is  disclosed  in  Berry  U.S.  Patent  No. 
4,565,312.  As  disclosed  therein,  a  barrel  is  arranged 
to  be  inwardly  pressed  so  as  to  cock  a  firing  mecha- 
nism.  Moreover,  a  blocking  member  is  arranged  to 
block  the  barrel  against  being  inwardly  pressed  un- 
less  the  blocking  member  is  disabled  manually. 

This  invention  addresses  a  perceived  need  for  an 
improved  way  to  encourage  two-handed  operation  of 
a  powder-actuated,  fastener-driving  tool  of  the  type 
noted  above. 

According  to  a  first  aspect  of  this  invention,  a 
powder-actuated,  fastener-driving  tool  comprises: 

(a)  a  tool  body; 
(b)  a  firing  pin  mounted  operatively  within  the  tool 
body  and  movable  between  a  dormant  position 
and  a  firing  position; 
(c)  means  for  latching  the  firing  pin  releasably 
and  means  including  a  manually  actuatable  trig- 
ger  for  releasing  the  firing  pin  when  the  trigger  is 
actuated  with  the  firing  pin  in  the  dormant  posi- 
tion; 
(d)  means  including  a  loadable  spring  for  biasing 
the  firing  pin  toward  the  firing  position  when  the 
spring  is  loaded  and  fordriving  the  firing  pin  to  the 
firing  position  when  the  firing  pin  is  released  with 
the  spring  loaded;  and 
(e)  means  including  a  spring-loading  element, 
which  is  movable  manually  between  an  actuated 
position  relative  to  the  firing  pin  and  a  deactuated 
position  relative  thereto,  for  loading  the  spring 
when  the  spring-loading  element  is  moved  to  the 
actuated  position  with  the  firing  pin  in  the  dor- 
mant  position  and  latched  releasably. 
According  to  a  second  aspect  of  this  invention,  a 

powder-actuated,  fastener-driving  tool  comprises: 
(a)  a  tool  body; 
(b)  a  breech  block  mounted  1n  the  tool  body  so 
as  to  be  forwardly  movable  to  an  advanced  pos- 
ition  relative  to  the  tool  body  and  backwardly 
movable  to  a  retracted  position  relative  thereto; 
(c)  means  including  a  breech  block-biasing  spring 
for  biasing  the  breech  block  so  as  to  resist  back- 
ward  movement  of  the  breech  block  from  the  ad- 
vanced  position; 
(d)  a  barrel  mounted  to  the  tool  body  so  as  to  be 
forwardly  movable  to  an  inoperative  position  rel- 
ative  to  the  tool  body  and  backwardly  movable 
from  the  inoperative  position,  through  a  breech 
block-engaging  position  relative  thereto,  to  an 

operative  position  relative  thereto,  the  barrel  be- 
ing  adapted  to  be  breech  loaded  with  a  powder 
cartridge  when  the  barrel  is  moved  forwardly  to 
the  inoperative  position,  to  engage  the  breech 

5  block  in  the  advanced  position  when  the  barrel  is 
moved  backwardly  to  the  breech  block-engaging 
position,  and  to  move  the  breech  block  backward- 
ly  to  the  retracted  position  against  resistance 
from  the  breech  block  biasing  spring  when  the 

10  barrel  is  moved  backwardly,  past  the  engaging 
position,  to  the  operative  position; 
(e)  a  firing  pin  latchable  releasably  to  the  breech 
block  so  as  to  be  conjointly  movable  with  the 
breech  block  when  latched  thereto  and  so  as  to 

15  be  independently  movable  between  a  firing  pos- 
ition  and  a  dormant  position  when  released; 
(f)  means  for  latching  the  firing  pin  releasably  to 
the  breech  block  with  the  firing  pin  in  the  dormant 
position  and  for  releasing  the  firing  pin; 

20  (g)  means  including  a  firing  pin-biasing  spring, 
which  is  capable  of  being  loaded,  for  biasing  the 
firing  pin  toward  the  firing  position  when  the  firing 
pin  biasing  spring  is  loaded  and  for  driving  the  fir- 
ing  pin  to  the  firing  position  when  the  firing  pin  is 

25  released  with  the  firing  pin-biasing  spring  being 
loaded;  and 
(h)  means  including  a  spring-loading  element, 
which  is  movable  manually  between  an  actuated 
position  relative  to  the  firing  pin  and  a  deactuated 

30  position  relative  thereto  and  which  is  disposed 
normally  in  the  deactuated  position,  for  loading 
the  firing  pin-biasing  spring  when  the  spring- 
loading  element  is  moved  toward  the  actuated 
position  with  the  firing  pin  in  the  dormant  posi- 

35  tion. 
This  invention  provides  a  powder  actuated,  fas- 

tener-driving  tool  which  it  is  necessary  for  the  spring- 
loading  element  to  be  suitably  moved  and  held  before 
a  firing  pin  can  be  spring  driven  to  a  firing  position. 

40  Thus,  as  explained  below,  two-handed  operation  is 
mandated. 

Preferably,  the  tool  body  includes  a  back  sleeve, 
from  which  the  spring-loading  element  extends  back- 
wardly  in  the  deactuated  position.  Thus,  the  spring- 

45  loading  element  may  be  forwardly  movable  to  the  ac- 
tuated  position.  Preferably,  moreover,  the  improved 
tool  further  comprises  means  mounted  on  the  back 
sleeve  and  co-active  with  the  spring-loading  element 
for  preventing  accidental  disassociation  of  the  spring- 

so  loading  element  from  the  tool  body.  It  is  preferred  to 
arrange  the  firing  pin-biasing  spring  to  be  compres- 
sively  loaded  by  the  spring-loading  element. 

A  particular  embodiment  of  a  driving  tool  in  accor- 
dance  with  this  invention  will  now  be  described  with 

55  reference  to  the  accompanying  drawings,  in  which:- 
Figure  1  is  a  longitudinal,  cross-sectional  view 
taken  along  a  vertical  plane  to  show  a  powder-ac- 
tuated,  fastener-driving  tool  constituting  a  prefer- 
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red  embodiment  of  this  invention;  both  hands  of 
a  user  are  shown  fragmentarily  in  broken  lines;  as 
shown,  it  has  been  loaded  with  a  powder  car- 
tridge  and  with  a  fastener,  which  has  a  guidance 
flute; 
Figure  2,  on  a  slightly  larger  scale,  is  a  substan- 
tially  similar,  fragmentary  view  of  the  tool  with  the 
barrel  moved  to  an  inoperative  position  for  load- 
ing  of  the  tool  with  a  powder  cartridge  -  such  a 
cartridge  shown  being  loaded  into  the  tool; 
Figure  3,  on  the  same  scale,  is  a  substantially 
similar,  fragmentary  view  of  the  tool  with  the  bar- 
rel  moved  to  an  operative  position,  with  a  breech 
block  moved  to  a  retracted  position,  and  with  a  fir- 
ing  pin  moved  backwardly  with  the  breech  block; 
Figure  4,  on  the  same  scale,  is  a  substantially 
similar,  fragmentary  view  of  the  tool  with  a  spring 
loading  element  moved  to  an  actuated  position 
relative  to  the  firing  pin; 
Figure  5,  on  the  same  scale,  is  a  substantially 
similar,  fragmentary  view  of  the  tool  after  the  trig- 
ger  has  been  actuated; 
Figure  6  is  a  fragmentary,  cross-sectional  detail 
taken  along  a  horizontal  plane  to  show  means  for 
preventing  accidental  disassociation  of  the 
spring  loading  element  from  the  tool  body;  and, 
Figure  7  is  a  fragmentary,  cross-sectional  detail 
of  means  for  releasing  the  firing  pin. 
As  shown  in  Figure  1  and  other  views  a  powder- 

actuated,  fastener-driving  tool  10  of  the  type  noted 
above  constitutes  a  preferred  embodiment  of  this  in- 
vention.  The  tool  10  is  used  to  drive  fasteners,  such 
as  drive  pins,  into  concrete,  masonry,  or  steel  work- 
pieces.  The  tool  10  derives  its  motive  power  from  car- 
tridges  containing  gun-powder.  A  drive  pin  12,  which 
is  guided  by  a  guidance  flute  14,  is  exemplified  in  Fig- 
ure  1  and  a  rim-fired,  powder  cartridge  16  is  exempli- 
fied  in  Figure  1  and  otherviews.  Preferably,  the  drive 
pin  and  guidance  flute  are  similar  to  the  drive  pin  and 
guidance  flute  disclosed  in  Van  Allman  et  al.  U.S.  Pa- 
tent  No.  4,979,858,  the  disclosure  of  which  is  incor- 
porated  herein  by  reference.  As  described  below,  the 
tool  10  is  designed  for  two-handed  operation  by  a 
user. 

The  tool  1  0  comprises  a  tool  body  20  having  a  pis- 
tol  grip  22  and  having  a  sleeve  24  with  a  front  portion 
26  and  a  back  portion  28.  A  partition  30,  which  is 
mounted  fixedly  in  the  sleeve  24,  separates  the  front 
and  back  portions  of  the  sleeve  24.  A  sleeve  40  is  in- 
serted  into  the  front  portion  26  of  the  sleeve  24, 
against  the  partition  30,  and  is  mounted  fixedly  to  the 
sleeve  24.  Because  the  sleeve  40  is  mounted  fixedly 
thereto,  it  is  convenient  to  regard  the  sleeve  40  as  a 
part  of  the  tool  body  20.  The  sleeve  40  has  a  lateral 
aperture  42  between  a  front  portion  44  of  the  sleeve 
40  and  a  back  portion  46  of  the  sleeve  40.  The  lateral 
aperture  42  is  used  to  load  powder  cartridges  and  to 
unload  spent  cartridges. 

A  breech  block  50  including  a  front  disc  portion  52 
and  a  back  sleeve  portion  54  affixed  to  the  disc  52  is 
mounted  in  the  back  portion  46  of  the  sleeve  40.  The 
breech  block  50  is  mounted  therein  so  as  to  be  for- 

5  wardly  movable  to  an  advanced  position  (see  Figures 
1  and  2)  relative  to  the  tool  body  20  and  backwardly 
movable  to  a  retracted  position  (see  Figures  3,  4,  and 
5)  relative  to  the  tool  body  20.  The  sleeve  portion  54 
defines  a  backwardly  opening  eccentric  socket  56 

10  (see  Figure  2)  and  a  backwardly  facing,  annular 
shoulder  58.  A  coiled,  compressive,  breech  block- 
biasing  spring  60  is  deployed  around  part  of  the 
sleeve  portion  54,  between  the  shoulder  58  and  the 
partition  30.  The  spring  60  is  arranged  to  bias  the 

15  breech  block  50  so  as  to  resist  backward  movement 
of  the  breech  block  50  from  the  advanced  position. 
The  disc  52  has  a  backwardly  tapering,  frusto-coni- 
cal,  eccentric  aperture  62. 

As  shown  in  Figure  1  ,  a  barrel  70  having  a  bore 
20  72  is  mounted  movably  to  the  sleeve  40.  The  barrel 

70  has  a  breech  74,  which  has  a  socket  76  shaped  to 
receive  a  powder  cartridge  16,  and  which  has  a  pas- 
sageway  78  extending  through  the  breech  74  and 
communicating  between  the  socket  76  and  the  bore 

25  72.  The  barrel  70  is  mounted  to  the  sleeve  40  so  as 
to  be  forwardly  movable  to  an  inoperative  position  rel- 
ative  to  the  tool  body  20  and  backwardly  movable 
from  the  inoperative  position,  through  a  breech  block- 
engaging  position  relative  thereto,  to  an  operative 

30  position  relative  thereto.  The  barrel  70  is  shown  in  the 
in-operative  position  in  Figure  2,  in  the  breech  block- 
engaging  position  in  Figure  1,  and  in  the  operative 
position  in  Figures  3  and  4. 

Thus,  as  shown  in  Figure  2,  the  barrel  70  is 
35  adapted  to  be  breech-loaded  with  a  powder  cartridge 

16  when  the  barrel  70  is  moved  forwardly  to  the  in- 
operative  position,  via  the  lateral  aperture  42  of  the 
sleeve  40.  The  lateral  aperture  42  permits  a  user  to 
press  a  powder  cartridge  16  forwardly  into  the  socket 

40  76.  Also,  as  shown  in  Figure  1,  the  breech  74  of  the 
barrel  70  is  adapted  to  engage  the  disc  portion  52  of 
the  breech  block  50  in  the  advanced  position,  when 
the  barrel  70  is  moved  backwardly  to  the  breech 
block-engaging  position.  Further,  as  shown  in  Figure 

45  3,  the  breech  74  is  adapted  to  move  the  breech  block 
50  backwardly  to  the  retracted  position,  against  resis- 
tance  from  the  breech  block-biasing  spring  60  which 
thus  is  compressed,  when  the  barrel  70  is  moved 
backwardly,  past  the  breech  block-engaging  position, 

so  to  the  operative  position.  Thus,  the  breech  block  50 
is  moved  backwardly  to  the  retracted  position  when 
the  barrel  70  is  moved  backwardly  to  the  operative 
position  against  such  resistance. 

As  shown  in  Figure  1,  a  muzzle  90  is  threaded 
55  into  the  barrel  70,  at  an  external  thread  on  an  end 

portion  92  of  the  muzzle  90  and  an  internal  thread  on 
an  end  portion  94  of  the  barrel  70.  The  end  portion 
92  of  the  muzzle  90  and  the  end  portion  94  of  the  bar- 
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rel  70  are  shaped  so  as  to  seat  an  annular  bumper 
100.  The  bumper  100  is  made  of  a  resilient,  polymeric 
material,  such  as  synthetic  rubber.  Amain  portion  102 
of  the  bumper  100  is  seated  against  the  inner  end  104 
of  the  muzzle  90  and  within  an  annular  shoulder  106 
formed  in  the  barrel  70.  A  skirt  portion  108  of  the 
bumper  100  extends  forwardly  from  the  annular  por- 
tion  102  thereof,  into  the  muzzle  90,  and  is  seated 
within  an  annular  shoulder  110  formed  in  the  muzzle 
90. 

When  a  drive  pin  12  and  a  guidance  flute  14  are 
loaded  into  the  muzzle  90,  as  shown  in  Figure  1  ,  the 
guidance  flute  14  retains  the  drive  pin  12  frictionally 
in  the  muzzle  90  so  that  the  drive  pin  12  and  the  guid- 
ance  flute  14  can  be  forcibly  driven  from  the  muzzle 
90.  Reference  may  be  made  to  Van  Allman  et  al.  U.S. 
Patent  No.  4,979,858  for  further  information  concern- 
ing  such  a  drive  pin  and  such  a  guidance  flute. 

As  shown  in  Figure  1,  piston  120  having  an  annu- 
lar  groove  122  and  a  driving  blade  124  extending  from 
the  piston  120  are  made  in  one  piece,  which  is  mount- 
ed  in  the  barrel  70,  with  an  O-ring  126  seated  in  the 
groove  122,  before  the  bumper  100  and  the  muzzle 
90  are  assembled  to  the  barrel  70.  The  driving  blade 
124  extends  forwardly  from  the  piston  120.  The  CD- 
ring  126  retains  the  piston  120  and  the  driving  blade 
124  fictionally  in  the  barrel  70  but  permits  the  piston 
120  and  the  driving  blade  124  to  be  forwardly  and 
backwardly  moved  in  the  barrel  70.  Near  the  piston 
120,  the  driving  blade  124  has  a  boss  130  having  a 
shoulder  132.  When  the  piston  120  and  the  driving 
blade  124  are  driven  forwardly  for  a  sufficient  dis- 
tance  for  the  shoulder  132  to  strike  the  main  portion 
102  of  the  bumper  100,  the  bumper  100  arrests  for- 
ward  movement  of  the  piston  120  and  the  driving 
blade  1  24  so  as  not  to  impart  a  strong  shock  to  a  per- 
son  holding  the  tool  10. 

As  shown  in  Figure  1,  a  pawl  140  is  mounted  to 
the  sleeve  40  so  as  to  extend  radially  into  the  barrel 
70,  through  an  elongate  slot  142  in  the  barrel  70,  and 
so  as  to  be  inwardly  and  outwardly  movable  over  a 
limited  range  of  radial  movement.  The  pawl  140  limits 
movement  of  the  barrel  70  relative  to  the  sleeve  40 
to  movement  between  opposite  ends  of  the  slot  142. 
The  pawl  140  has  an  end  surface  146,  along  which 
the  boss  130  of  the  driving  blade  124  slides. 

As  shown  in  Figure  1,  the  piston  120  has  a  probe 
150  which  extends  backwardly  into  the  passageway 
78  in  the  breech  74  of  the  barrel  70  when  the  piston 
120  and  the  driving  blade  124  are  moved  backwardly 
to  a  ready  position.  In  the  ready  position,  the  piston 
120  is  spaced  slightly  from  the  breech  74,  except  for 
the  probe  150.  The  probe  150,  which  has  an  axial 
length  greater  than  the  axial  length  of  the  passage- 
way  78,  ejects  a  spent  cartridge  16  from  the  socket 
76  when  the  barrel  70  is  moved  forwardly  for  a  suffi- 
cient  distance  to  cause  the  pawl  140  to  engage  the 
piston  120,  to  cause  the  piston  120  to  move  back- 

wardly,  and  to  cause  the  probe  1  50  to  extend  fully  into 
the  passageway  78  so  as  to  engage  the  spent  car- 
tridge  16. 

As  shown  in  Figure  2  and  other  views,  the  parti- 
5  tion  30  has  an  eccentric  bore  170,  which  is  co-axial 

with  the  socket  56  defined  by  the  sleeve  portion  54 
of  the  breech  block  50,  and  a  socket  1  72,  which  is  also 
concentric  therewith.  The  bore  170  and  the  socket  56 
have  equal  diameters.  The  socket  172  has  a  flared 

10  edge  174.  Afiring  pin  180  is  mounted  movably  within 
the  bore  170  and  the  socket  56  and  is  latchable  re- 
leasably  to  the  breech  block  50  so  as  to  be  conjointly 
movable  with  the  breech  block  50  when  latched 
thereto  and  so  as  to  be  independently  movable  be- 

15  tween  a  firing  position  relative  to  the  breech  block  50 
and  a  dormant  position  relative  thereto.  Thus,  when 
released,  the  firing  pin  180  is  movable  forwardly  to 
the  firing  position.  The  firing  pin  180  is  shown  in  the 
firing  position  in  Figure  5  and  in  the  dormant  position 

20  in  Figures  1  through  4. 
At  its  front  end,  the  firing  pin  1  80  has  a  frustocon- 

ical  tip  182,  which  is  adapted  to  extend  through  the 
aperture  62  of  the  disc  portion  52  of  the  breech  block 
50,  against  the  rim  of  a  powder  cartridge  16  in  the 

25  socket  76.  Thus,  the  firing  pin  180  is  adapted  to  fire 
a  powder  cartridge  16  in  the  socket  76  when  the  firing 
pin  180  is  driven  forwardly  to  the  firing  position  after 
the  barrel  70  and  the  breech  block  50  have  been 
moved  backwardly  to  the  operative  position  of  the 

30  barrel  70  and  the  retracted  position  of  the  breech 
block  50,  so  as  to  compress  the  breech  block-biasing 
spring  60.  At  its  back  end,  the  firing  pin  180  has  a 
threaded  socket  184. 

A  biasing  pin  190  having  a  boss  192  defining  a 
35  shoulder  194  (see  Figure  2)  is  attached  co-axially  to 

the  back  end  of  the  firing  pin  180,  via  a  threaded  ele- 
ment  196  integral  with  the  biasing  pin  190  and  thread- 
ed  into  the  threaded  socket  184  of  the  firing  pin  180, 
so  as  to  be  conjointly  movable  with  the  firing  pin  180. 

40  The  boss  1  92  is  adapted  to  fit  movably  into  the  socket 
56  of  the  partition  30.  Afiring  pin-biasing  spring  198 
is  coiled  around  the  biasing  pin  190  so  as  to  bear 
against  the  shoulder  194. 

A  spring-loading  button  200  is  fitted  movably  into 
45  the  back  portion  28  of  the  sleeve  24,  behind  and  in 

spaced  relation  to  the  partition  30.  The  button  200  is 
retained  by  a  set  screw  202  (see  Figure  6)  extending 
through  a  threaded  hole  204  in  the  sleeve  portion  28, 
into  an  elongate  groove  206  formed  in  the  end  cap 

so  200,  so  as  to  prevent  accidental  disassociation  of  the 
button  200  from  the  sleeve  24  and  so  as  to  permit  a 
limited  range  of  axial  movement  of  the  button  200  be- 
tween  a  deactuated  position  relative  to  the  sleeve  24 
and  an  actuated  position  relative  thereto.  The  button 

55  200  is  shown  in  a  deactuated  position,  at  an  outer  ex- 
treme  of  such  range,  in  Figures  3  and  6  and  in  an  ac- 
tuated  position,  at  an  inner  extreme  thereof,  in  Fig- 
ures  1  ,  2,  4,  and  5.  The  button  200  has  a  forwardly 

4 



7 EP  0  589  627  A1 8 

opening  socket  208,  which  is  concentric  with  the  bore 
1  70  and  the  socket  56,  and  which  is  stepped  so  as  to 
define  a  shoulder  210.  The  firing  pin-biasing  spring 
1  98  extends  into  the  socket  208  so  as  to  bear  against 
the  shoulder  210. 

For  the  firing  pin-biasing  spring  198  to  be  com- 
pressively  loaded,  the  firing  pin  180  must  be  releas- 
ably  latched  to  the  breech  block  50,  the  breech  block 
50  must  be  backwardly  moved  toward  the  retracted 
position  so  as  to  compress  the  breech  block-biasing 
spring  60,  and  the  spring-loading  button  200  must  be 
axially  pressed  into  the  sleeve  24  toward  the  inner  ex- 
treme  of  the  limited  range  of  axial  movement  of  the 
button  200  relative  to  the  sleeve  24. 

As  shown  in  Figure  2  and  other  views,  near  its 
front  end,  the  firing  pin  180  has  a  radial  socket  220, 
in  which  a  sear  222  is  mounted  so  as  to  be  outwardly 
movable  to  a  latching  position  and  so  as  to  be  inwardly 
movable  to  a  releasing  position.  The  sear  222  is 
shown  in  the  latching  position  in  Figures  1  through  4 
and  in  the  releasing  position  in  Figure  5.  A  coiled 
spring  224,  which  is  shown  diagrammatically  as  dis- 
posed  within  the  socket  220,  biases  the  sear  222  out- 
wardly.  The  sear  222  has  a  main  portion  226  and  an 
outer  portion  228  defining  a  shoulder  230  (see  Figure 
7)  where  the  outer  portion  228  adjoins  the  main  por- 
tion  226.  In  the  latching  position,  the  sear  222  extends 
outwardly  from  the  firing  pin  180,  into  a  suitably  shap- 
ed  socket  240  in  the  sleeve  portion  54  of  the  breech 
block  50  so  as  to  latch  the  firing  pin  180  releasably  to 
the  breech  block  50.  The  sleeve  portion  54  has  an 
elongate  slot  242  having  inner  edges  244  (one  shown) 
and  extending  frontwardly  from  the  socket  240. 

In  the  releasing  position,  the  sear  222  releases 
the  firing  pin  180  from  the  breech  block  50,  so  that  the 
outer  portion  228  of  the  sear  222  can  be  forwardly 
moved  along  the  slot  242  with  the  shoulder  230  bear- 
ing  against  and  moving  slidably  along  the  inner  edges 
244  (one  shown)  of  the  slot  242.  Such  edges  244  then 
prevent  the  sear  222  from  moving  outwardly.  Thus, 
the  firing  pin  180  can  be  forwardly  driven  within  the 
socket  56  and  the  bore  170,  from  the  dormant  posi- 
tion  to  the  firing  position. 

A  manually  actuatable  trigger  250  is  mounted  piv- 
otally  to  the  tool  body  20,  within  a  recess  252  in  the 
pistol  grip  22,  via  a  pivot  pin  254  mounted  across  a 
slot  256  in  the  sleeve  40.  The  trigger  250  is  mounted 
so  as  to  be  pivotally  movable  between  a  deactuated 
position  and  an  actuated  position.  The  trigger  250  is 
shown  in  the  deactuated  position  in  Figures  1  through 
4  and  in  the  actuated  position  in  Figure  5.  The  trigger 
250  is  biased  to  the  deactuated  position,  via  a  spring 
258  disposed  within  a  socket  260  in  the  pistol  grip  22 
and  engaged  with  a  plunger  262,  which  extends  out- 
wardly  from  the  socket  260  and  which  engages  the 
trigger  250.  The  trigger  250  has  an  integral  lip  264. 
The  lip  264  is  adapted  to  engage  the  sleeve  40,  near 
a  front  end  of  the  slot  256,  so  as  to  limit  pivotal  move- 

ment  of  the  trigger  40  to  the  deactuated  position. 
The  trigger  250  has  an  integral  tab  270.  The  tab 

270  is  adapted  to  engage  the  outer  portion  228  of  the 
sear  222  and  to  move  the  sear  222  inwardly  to  the  re- 

5  leasing  position  (see  Figure  7)  when  the  trigger  250 
is  pivoted  to  the  actuated  position  with  the  firing  pin 
180  positioned  so  that  the  sear  222  is  aligned  radially 
with  the  tab  270.  The  tool  10  is  arranged  so  that  the 
sear  222  is  aligned  radially  with  the  tab  270  when  the 

10  breech  50  is  moved  backwardly  to  the  operative  pos- 
ition  with  the  firing  pin  180  latched  releasably  to  the 
breech  block  50  by  the  sear  222. 

If  the  breech  block  50  is  moved  backwardly  to  the 
operative  position  with  the  firing  pin  180  latched  re- 

15  leasably  to  the  breech  block  50  by  the  sear  222  and 
if  the  trigger  250  is  pivoted  to  the  actuated  position  so 
astomovethe  sear  222  inwardly  to  the  releasing  pos- 
ition,  the  firing  pin  180  is  released  from  the  breech 
block  50.  Thereupon,  if  the  firing  pin-biasing  spring 

20  198  has  been  loaded  compressively,  the  firing  pin 
180  is  driven  forwardly  to  the  firing  position  so  as  to 
fire  a  powder  cartridge  16  loaded  into  the  socket  76. 
However  if  the  firing  pin-biasing  spring  198  has  not 
been  loaded  compressively,  the  firing  pin  180  is  not 

25  driven  forwardly. 
When  it  is  desired  to  unload  a  spent  cartridge  16 

from  the  tool  10  and  to  load  a  powder  cartridge  16  into 
the  tool  1  0,  the  barrel  70  and  the  muzzle  90  are  pulled 
forwardly  to  the  inoperative  position  of  the  barrel  70. 

30  Thus,  the  piston  120  and  the  driving  blade  124  are  re- 
turned  to  the  ready  position.  Also  the  spent  cartridge 
16  is  ejected  from  the  socket  76  of  the  breech  when 
the  probe  150  extends  fully  into  the  passageway  78 
of  the  breech  74.  Next,  a  powder  cartridge  16  is  in- 

35  serted  into  the  socket  76,  via  the  lateral  aperture  42 
of  the  sleeve  40. 

When  it  is  desired  to  fire  a  powder  cartridge  16 
that  has  been  loaded  into  the  tool  10,  the  muzzle  90 
must  be  firmly  pressed  against  a  workpiece  (not 

40  shown)  so  as  to  move  the  muzzle  90  and  the  barrel 
70  backwardly  to  the  operative  position  of  the  barrel 
70.  Thus,  the  breech  block  50  is  moved  backwardly 
toward  the  retracted  position  so  as  to  compress  the 
breech  block-biasing  spring  60.  Also,  if  the  firing  pin 

45  180  has  not  been  latched  releasably  to  the  breech 
block  50,  it  is  latched  releasably  thereto  as  the  breech 
block  50  is  moved  backwardly  toward  the  retracted 
position.  Moreover,  the  spring-loading  button  200 
must  be  axially  pressed  into  the  sleeve  24  so  as  to 

so  compress  the  firing  pin-biasing  spring  198.  Alterna- 
tively,  the  muzzle  90  may  be  pressed  against  the 
workpiece  before  the  spring-loading  button  200  is 
pressed  into  the  sleeve,  or  both  may  be  pressed  si- 
multaneously.  Thereupon,  when  the  trigger  250  is  piv- 

55  oted  manually  to  the  actuated  position,  the  firing  pin 
1  80  is  released  from  the  breech  block  50  and  is  driven 
forwardly  so  as  to  fire  the  powder  cartridge  16. 

5 
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Claims 

1.  A  powder-actuated,  fastener-driving  tool  (10) 
comprising: 

(a)  a  tool  body  (20);  5 
(b)  a  firing  pin  (1  80)  mounted  operatively  with- 
in  the  tool  body  (20)  and  movable  between  a 
dormant  position  and  a  firing  position; 
(c)  means  (222)  for  latching  the  firing  pin  re- 
leasably  and  means  including  a  manually  ac-  w 
tuatable  trigger  (250)  for  releasing  the  firing 
pin  (180)  when  the  trigger  is  actuated  with  the 
firing  pin  in  the  dormant  position; 
(d)  means  including  a  loadable  spring  (198) 
for  biasing  the  firing  pin  (180)  toward  the  firing  15 
position  when  the  spring  (198)  is  loaded  and 
for  driving  the  firing  pin  (180)  to  the  firing  pos- 
ition  when  the  firing  pin  is  released  with  the 
spring  loaded;  and 
(e)  means  including  a  spring-loading  element  20 
(200),  which  is  movable  manually  between  an 
actuated  position  relative  to  the  firing  pin 
(180)  and  a  deactuated  position  relative 
thereto,  for  loading  the  spring  (198)  when  the 
spring-loading  element  (200)  is  moved  to  the  25 
actuated  position  with  the  firing  pin  (180)  in 
the  dormant  position  and  latched  releasably. 

2.  A  powder-actuated,  fastener-driving  tool  com- 
prising:  30 

(a)  a  tool  body  (20); 
(b)  a  breech  block  (50)  mounted  1n  the  tool 
body  (20)  so  as  to  be  forwardly  movable  to  an 
advanced  position  relative  to  the  tool  body 
and  backwardly  movable  to  a  retracted  posi-  35 
tion  relative  thereto; 
(c)  means  including  a  breech  block-biasing 
spring  (60)  for  biasing  the  breech  block  (50) 
so  as  to  resist  backward  movement  of  the 
breech  block  (50)  from  the  advanced  position;  40 
(d)  a  barrel  (70)  mounted  to  the  tool  body  (20) 
so  as  to  be  forwardly  movable  to  an  inopera- 
tive  position  relative  to  the  tool  body  and  back- 
wardly  movable  from  the  inoperative  position, 
through  a  breech  block-engaging  position  rel-  45 
ative  thereto,  to  an  operative  position  relative 
thereto,  the  barrel  (70)  being  adapted  to  be 
breech  loaded  with  a  powder  cartridge  (16) 
when  the  barrel  is  moved  forwardly  to  the  in- 
operative  position,  to  engage  the  breech  50 
block  (50)  in  the  advanced  position  when  the 
barrel  is  moved  backwardly  to  the  breech 
block-engaging  position,  and  to  move  the 
breech  block  (50)  backwardly  to  the  retracted 
position  against  resistance  from  the  breech  55 
block  biasing  spring  (60)  when  the  barrel  is 
moved  backwardly,  past  the  engaging  posi- 
tion,  to  the  operative  position; 

(e)  a  firing  pin  (180)  latchable  releasably  to 
the  breech  block  (50)  so  as  to  be  conjointly 
movable  with  the  breech  block  (50)  when 
latched  thereto  and  so  as  to  be  independently 
movable  between  a  firing  position  and  a  dor- 
mant  position  when  released; 
(f)  means  (222)  for  latching  the  firing  pin  (180) 
releasably  to  the  breech  block  (50)  with  the 
firing  pin  in  the  dormant  position  and  for  re- 
leasing  the  firing  pin; 
(g)  means  including  afiring  pin-biasing  spring 
(198),  which  is  capable  of  being  loaded,  for 
biasing  the  firing  pin  (180)  toward  the  firing 
position  when  the  firing  pin  biasing  spring 
(198)  is  loaded  and  for  driving  the  firing  pin  to 
the  firing  position  when  the  firing  pin  is  re- 
leased  with  the  firing  pin-biasing  spring  being 
loaded;  and 
(h)  means  including  a  spring-loading  element 
(200),  which  is  movable  manually  between  an 
actuated  position  relative  to  the  firing  pin  and 
a  deactuated  position  relative  thereto  and 
which  is  disposed  normally  in  the  deactuated 
position,  for  loading  the  firing  pin-biasing 
spring  (198)  when  the  spring-loading  element 
(200)  is  moved  toward  the  actuated  position 
with  the  firing  pin  (180)  in  the  dormant  posi- 
tion. 

3.  A  powder-actuated,  fastener-driving  tool  accord- 
ing  to  claim  1  or2,  wherein  the  spring-loading  ele- 
ment  (200)  is  mounted  to  the  tool  body  (20)  so  as 
to  be  forwardly  movable  to  the  actuated  position 
and  backwardly  movable  to  the  deactuated  pos- 
ition. 

4.  A  powder-actuated,  fastener-driving  tool  accord- 
ing  to  any  one  of  the  preceding  claims,  wherein 
the  tool  body  (20)  includes  a  sleeve  (40),  from 
which  the  spring-loading  element  (200)  extends 
backwardly,  the  spring-loading  element  (200)  be- 
ing  movable  forwardly  into  the  sleeve  (40). 

5.  A  powder-actuated,  fastener-driving  tool  of  claim 
4,  further  comprising  means  (202)  mounted  on 
the  sleeve  (40)  and  co-active  with  the  spring- 
loading  element  (200)  for  preventing  accidental 
disassociation  of  the  spring  loading  element 
(200)  from  the  sleeve  (40). 

6.  A  powder-actuated,  fastener-driving  tool  accord- 
ing  to  any  of  the  preceding  claims,  wherein  the 
firing  pin-biasing  spring  (198)  is  arranged  to  be 
compressively  loaded  by  the  spring  loading  ele- 
ment  (200). 

7.  A  powder-actuated,  fastener-driving  tool  accord- 
ing  to  any  one  of  the  preceding  claims,  wherein 

6 
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the  trigger  (250)  and  the  spring  loading  element 
(200)  are  located  on  the  tool  body  (20)  at  remote 
locations  so  requiring  an  operator  to  use  separate 
hands  to  actuate  them  and  thus  ensuring  that  the 
tool  can  only  be  fired  with  two  handed  operation.  5 
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