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This invention relates generally to a ?uid operated 
rotary impact tool adapted to rotate and provide impact 
blows to screws, nuts, bolts and the like. 

It is an object of this invention to provide a new and 
improved portable impact tool which will deliver high 
impact torque for its weight and size. ‘ 
Another object is to provide a new and improved, com 

pact and lightweight impact tool which is simple in con 
struction and easy to service. 
Another object is to provide a new ‘and improved cam 

ming device for an impact wrench. 
Another object is to prevent excessive heating. of por 

tions of the tool by reducing friction and drag to improve 
e?iciency of the tool and to provide a higher torque 
output. 

Other objects will become apparent from the following 
description and accompanying drawings’. in which: 
FIG. 1 is a longitudinal sectional view of an impact 

wrench showing the position of the various parts. 
FIG. 2 is a view similar to FIG. 1 but with the motor 

and housing removed. 
FIG. 3 is a pictorial view of the cam and timer elements 

of the tool. ' 
Referring to the drawings, an elastic pressure ?uid 

operated impact tool is shown comprising a housing 10 
enclosing a rotary vane type motor 11. The motor 11 
has a rotor 12 having slidable vanes 13 extending between 
a front ‘bearing plate 14 and the rear bearing plate 15. 
The rotor 12 is rotatably mounted on bearing assemblies 
16 and 17. The rotor 12 has a shoulder 18 against which 
is disposed a thrust sleeve 19. A roller bearing assembly 
20 is disposed between the thrust sleeve 19 and a thrust 
Washer 21. A compression spring 22 extends between the 
thrust washer 21 and a thrust plate 23 resting on a hous 
ing web 24 to urge the motor 11 toward the front of the 
tool to take up end play. 
A rotatable anvil 25 is disposed in the front end of 

the tool, and is provided with 'a suitable bearing 26. The 
tool may be provided with suitable lubricant through the 
plug 27. The anvil 25 has a reduced end 28 which ex 
tends through the bearing 26 and from the housing 10, 
and is provided with suitable driving ?ats 29 or the like 
and a locking device 30 which are adapted to rotatably 
drive and retain a socket (not shown). The anvil 25 has 
stricken jaws 31 arranged interiorly of the tool. 
The rotor 12 has a bore 32 therethrough, a portion of 

which is splined as shown at 33. A hammer 34 has an 
enlarged portion 35 extending forwardly of the motor 11, 
and is provided with one or more striking jaws 36 ar 
ranged in confronting relation with the stricken jaws 31 
of the anvil 25. The hammer 34 has a reduced splined 
portion 37 which registers with and telescopes within the 
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splined portion 33 of the rotor 12. A cam element 38 i 
is provided in the bore 32 in axial alignment with an end 
39 of the reduced, splined hammer portion 37. Abutting 
the end 39 of the hammer is a timer element 40 which 
has internal splines 41 and an axially extending portion 
42. The rotor 12 has a radial bore 43 into which is dis 
posed a roller cam ‘assembly 44. 
The cam element 38 is mounted on the extending por 

tion 42. The timer element 40 has a tang portion 45. 
The forward face of the cam element 38 has a projection 
46 which extends into the orbital path of the tang portion 
45 to rotatably drive the timer element and to permit 
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relative, limited angular movement therebetween. Ball 
bearings 47 are provided between the cam element 38 
and the timer element 40. The cam element is posi 
troned axially on the extension 42 by means of a snap 
ring 48. 
A cam shaft 49 extends between the anvil 25, through 

the motor rotor 12 and cam element 38 and through the 
thrust sleeve 19. The forward end of the cam shaft 49 
is disposed within a bore 50 of the anvil 25. The rear 
end of the cam shaft 49 is provided with splines 51 which 
are adapted to engage with the corresponding splines 41 
in the timer element 40 to provide a driving connection 
between the shaft 49 and the timer element 40. The cam 
element 38 is provided with a circular cam surface 52 
that is symmetrical and which is adapted to engage with 
the cam roller 44 which is carried by the rotor 12. 
The forward end of the cam shaft 49 is provided with 

a pin 53 which engages within a bore 54 of the shaft 49 
and a bore 55 of the anvil 25 so that the cam shaft rotates 
with and is properly angularly aligned with the anvil. 
A shoulder 56 is provided on the cam shaft 49, and 

an internal shoulder 57 is provided on the hammer 34. 
A compression spring 58 is disposed between the shoulders 
56v and 57 to urge the hammer 34 toward the motor 11 
and away from the anvil 25. 
The housing 10 has a handle portion 59 which carries 

a trigger 60 which is adapted to admit pressure ?uid into 
the tool from a suitable pressure source through the con 
nection 61. The handle 59 has a ?uid passageway 62 
which directs ?uid through the reversing valve 63 to the 
motor 12 to effect clockwise or counterclockwise rotation 
of the tool as desired, ‘as is well known in the art. The 
?uid is exhausted through the ports 64. 

The‘ rear end of the cam shaft 49 extends through a 
thrust cup 65, and a pin 66 extends through the rear end 
of the cam shaft 49 so that the ends of the pin 66 abut 
internal shoulders of the thrust cup 65. The thrust cup 
65 lies axially rearwardly of the thrust sleeve 19 which 
in turn rests against the shoulders 18 of the rotor 12. In 
this arrangement the camshaft 49 is prevented from mov 
ing axially to the left, .as shown in FIG. 1. 
The spring 58 is precompressed and disposed between 

the shoulders 56 and 57 as previously described. Thus it 
can be seen that the hammer 34 may move axially for‘ 
ward against the compression of the spring; however, the 
cam shaft is restrained from such axial movement by 
reason of the pin 66 locking it axially as just described. 
While the cam shaft 49 is constrained from moving 
axially to the left, it is adapted for rotation with the anvil 
25 by means of the locking pin 53, as previously described. 

Since the shaft 49 is secured to prevent axial movement 
thereof toward the anvil, the spring 58 does not exert an 
axial force on the anvil through the shaft. The anvil is 
thus free to rotate or ?oat without any axial load being 
imposed thereon by the spring. This of course reduces 
the friction of the anvil by reducing the axial force against 
the bearing 26, and thus alleviates heat which maybe gen 
erated in the bearing and its housing during continued use 
of such tool. In addition, since the anvil 25 is thus 
isolated from the axial force of the spring, the motor 
may run at a higher free speed for more rapid run down 
of the fastener, and, because such friction is reduced, a 
higher torque output is afforded. Moreover, friction be 
tween the cam element 38 and the timer element 40‘ is 
reduced by the employment of ball bearings 47 there 
between. 

In operation, the trigger 60 is depressed to open the 
valve whereupon the pressure ?uid is introduced into the 
passageway 62 thence to the reversing valve 63 and on 
into the motor 11. As the motor begins to turn, the cam 
roller means 44 engages the cam surface 52 to rotate the 
cam element 38. The projection 46 in turn engages the 
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tang portion 45 of the timer element 40 to turn the shaft 
49, which is rotationally secured to the anvil 25 by means 
of the pin 53 to rotate ‘and angular'ly position the jaws 31 
of the anvil with respect to the jaws 36 of the hammer, 
and run up a work piece such as a bolt (not shown). As 
long as the resistance to rotation of the anvil is relatively 
light, the Work piece is driven as just described with the 
jaws 31 and 36 being held axially apart by the spring 58 
during such operation, and, with an air pressure supply 
of about 90 p.s.i., the speed of the tool is about 7100 r.p.m. 
As the work piece is tightened, the anvil resists rotation 

whereupon the cam roller 44 proceeds up the cam sur 
face 52 of the cam element 38, and compresses the spring 
58, to move the hammer 34 forwardly to engage the 
anvil 25. Before the hammer jaws 36 strike the anvil 
jaws 31, the cam roller 44 passes over a crest 67 .of the 
cam element 38 thereby momentarily freeing the cam 
roller 44 from operative association with the cam element 
38. The inertia of the hammer 34 maintains the ham 
mer jaws 36 in engagement with the anvil jaws 31 until 
the combined kinetic energy of the motor 11 and the 
hammer 34 is delivered to the anvil 25 and to the work 
piece. After such impacting, the spring 58 disengages 
the hammer jaws 36 from the anvil jaws 31, thus allow 
ing the motor 11 and the hammer 34 to accelerate for the 
next impact. The cam surface 52 is then again engaged 
by the roller 44 to angularly position the hammer jaws 
36 and the anvil jaws 31, and the impact operation just 
described is repeated. During impacting, the tool op 
erates at approximately 1700 r.p.m. and impacts once per 
revolution. 

During the run up of the work piece as just described, 
the anvil 25 is maintained tight to the work by reason 
of such cam engagement, thus permitting the transmis 
sion of a maximum amount of energy to the work during 
impact. Because the hammer 34 is telescoped within 
the motor 11, the motor weight is coupled directly to 
the hammer weight thus providing a large effective mass 
for impacting the anvil 25. 

This invention is not limited to the embodiment shown. 
Various changes within the scope of the following claims 
will be apparent to those skilled in the art. 
We claim: 
1. An impact wrench comprising a housing, an elastic 

pressure ?uid operated motor, the said housing having 
?uid passageways communicating with said motor, a rotat 
able hammer having an enlarged end and a reduced end, 
the said reduced end being coaxial with and telescoped 
within said motor, means within said motor to cause said 
motor to rotate said hammer and permit said hammer to 
reciprocate axially, the said enlarged end of said hammer 
having one or more striking jaws, a rotatable anvil hav 
ing one or more stricken jaws confronting said striking 
jaws, spring means urging the hammer axially from the 
anvil, a timer element abutting the reduced end of said 
hammer, a cam element drivingly connected to said timer 
element, a rotatable shaft extending between the said 
anvil and timer element, a radially disposed cam roller 
carried by said motor and engaged with the said cam ele 
ment, the forward end of said shaft having driving means 
engaged with said anvil, the said timer element having 
splines therein, the rearward portion of said shaft having 
splines drivingly engaged with said timer element splines, 
the said cam roller adapted to move the cam element, 
the timer element and hammer axially to effect engage 
ment of the said striking and stricken jaws upon a pre 
determined resistance to rotation of the said anvil, the 
said shaft adapted to maintain a predetermined angular 
relation between the said anvil and timer element, the 
rearward end of the said shaft extending beyond the motor 
and having an annular member mounted thereon, and 
means interposed between said motor and annular mem 
ber to prevent movement of the shaft toward the anvil. 
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2. An impact wrench comprising a housing, an elastic 

pressure ?uid operated motor, a rotatable hammer having 
an enlarged end and a reduced end, the said reduced end 
being coaxial with and telescoped within said motor, 
means within said motor to cause said motor to rotate 
said hammer and permit said hammer to reciprocate 
axially, the said enlarged end of said hammer having one 
or more striking jaws, a rotatable anvil having one or 
more stricken jaws confronting said striking jaws, spring 
means urging the hammer axially from the anvil, cam 
means disposed adjacent the reduced end of said ham 
mer, a rotatable shaft extending between the said anvil 
and cam means, the forward end of said shaft having 
driving means engaged with said anvil, means interposed 
between the rearward portion of said shaft and said cam 
means for driving said shaft, means carried by said motor 
and engaged with said cam means to move said cam 
means and hammer to effect engagement of the said strik 
ing and stricken jaws upon a predetermined resistance to 
rotation of the said anvil, the said shaft adapted to main— 
tain a predetermined angular relation between the said 
anvil and cam means, the rearward end of said shaft hav 
ing an annular member mounted thereon, and means inter 
posed between said motor and annular member to pre 
vent movement of the shaft toward the anvil. 

3. An impact wrench according to claim 2 wherein 
anti-friction bearings are disposed between said cam 
means and driving means for said shaft. 

4. An impact wrench comprising a motor, a hammer 
rotatably carried by and slidable within said motor, means 
within said motor to cause said motor to rotate said ham 
mer and permit said hammer to reciprocate axially, said 
hammer having at least one striking jaw, a rotatable anvil 
having at least one stricken jaw, yieldable means urging 
the hammer axially away from the anvil, a shaft extend 
ing through said motor and having an end engaged with 
said anvil for rotating same, cam means supported on 
said shaft and acting in opposition to said yieldable means 
to move the hammer to effect engagement of the hammer 
and anvil jaws, means carried by said motor and engaged 
with said cam means for moving same, means on said 
shaft engaged by said cam means to rotate said shaft and 
effect a predetermined angular relation between said ham 
mer jaw and said anvil jaw upon operation of said motor, 
said shaft having an annular member mounted on the 
other end thereof and means interposed between said 
motor and annular member in coaxial relationship with 
said shaft to prevent axial movement of said shaft. 

5. An impact wrench according to claim 4 wherein the 
other end of said shaft has a pin extending therethrough 
and a sleeve member surrounding said shaft and inter 
posed between said motor and pin. 

6. An impact wrench according to claim 4 wherein the 
shaft is secured in axial relationship with said anvil. 

7. An impact wrench according to claim 4 wherein 
anti-friction bearings are disposed between the means on 
said shaft and said cam means. - 

8. An impact wrench comprising a motor, a hammer 
rotatably carried by and slidable Within said motor, means 
within said motor to cause said motor to rotate said ham 
mer and permit said hammer to reciprocate axially, said 
hammer having at least one striking jaw, a rotatable anvil 
having at least one stricken jaw, yieldable means urging 
the hammer axially away from the anvil, a shaft extending 
through said motor and having an end engaged with said 
anvil for rotating same, cam means supported on said 
shaft and acting in opposition to said yieldable means to 
move the hammer to effect engagement of the hammer 
and anvil jaws, means carried by said motor and engaged 
‘with said cam means, means on said shaft engaged by 
said cam to rotate said shaft and effect a predetermined 
angular relation between said anvil and said cam means, 
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said shaft having a pin extending through the other end 
thereof, a cup member Supported on said shaft and en 
gaging said pin, and a sleeve surrounding said shaft and 
engaging said motor and cup member whereby axial 
movement of the shaft is prevented. 

9. An impact wrench according to claim 8 wherein the 
shaft is secured in axial relationship with said anvil. 
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