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ABSTRACT OF THE DISCLOSURE 
In a rotary impact motor for power driven fastener 

setting tools an impact dog is arranged in a hammer body 
pivotally about an axis spaced from but parallel with the 
axis of rotation of the hammer body. The impact dog 
takes respectively impact and release position with respect 
to a cam flank on an anvil which anvil is coaxial with the 
hammer body. The cam flank has the dual function of 
providing an impact surface for the impact dog and a cam 
surface cooperating with the portion of the impact dog 
leading in the rotational direction for pivoting the trailing 
portion thereof to impact position against that very same 
flank. 

The invention relates to a rotary impact motor of the 
kind used in connection with fastener setting tools, im 
pact wrenches and the like. In such application is formerly 
known a type of rotary impact motor with impact action in 
both rotational directions thereof against the respective 
of two cam flanks on a rotatable anvil, in which a ham 
mer body is rotatably carried coaxially with respect to the 
axis of rotation of the anvil, and an impact dog is jour 
nalled pivotally on the hammer body about an axis spaced 
from but parallel with said axis of rotation for taking re 
spectively impact and release position with respect to the 
cam flanks, cam surfaces cooperating with the impact dog 
being arranged on the anvil for pivoting the impact dog 
towards the impact position, and a drive element being in 
engagement with the impact dog for rotating the latter to 
gether with the hammer body and arranged for pivoting 
the impact dog towards the release position. 

In such rotary impact motors there is normally had, in 
immediate sequence to the impact, a rebound of the ham 
mer and the impact dog which causes that the angle of 
acceleration for the next impact is increased and for ex 
ample in connection with motors working on one impact 
per revolution can exceed 360 degrees. As a result thereof 
the impact motor produces a steep rise of the tightening 
torque applied per impact. In tightening operations in 
which the final tension of the fastening means has to lie 
within relatively narrow limits, for example in certain nut 
and screw setting applications, this is apt to cause large 
deviation of the final tension in a group of fastening means 
tightened under similar conditions and renders difficult the 
application of simple torque control means which can be 
had for example by variable throttling of the air pressure 
of the air entering into the drive motor of the impact 
motor. 

It is an object of the invention to provide a rotary im 
pact motor having a substantially more level character 
istic curve for the torque-time parameters so that control 
sufficiently exact for practical use may be had of the final 
torque solely by adjustment of the pressure entering into 
the drive motor of the impact motor. 

For the above and other purposes there is according to 
the invention provided a rotary impact motor with impact 
action in both rotational directions thereof comprising a 
housing, a rotatable anvil in said housing, opposed cam 
flanks on said anvil, a hammer body rotatably carried in 
said housing coaxially with respect to the axis of rotation 
of said anvil and around said cam flanks thereof, an im 
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2 
pact dog pivotally journalled on said hammer body about 
an axis spaced from but parallel with said axis of rotation 
for taking respectively impact and release positions with 
respect to said cam flanks, a recess on said impact dog 
facing said anvil and defining opposed portions on said 
impact dog respectively leading and trailing in the rota 
tional direction thereof, the flank that meets the rotation 
of said impact dog during rotation of said hammer body 
relative to said anvil cooperating with the leading portion 
of said impact dog for pivoting the trailing portion thereof 
to impact position against that very same flank, and rotat 
able drive means in said housing in operative engagement 
with said impact dog for rotating it together with said ham 
mer body and for pivoting said impact dog towards said 
release position. 
By this novel arrangement the impact dog at the 

moment of impact is given an impulse to roll over the cam 
flank receiving the impact so that the rebound is elimi 
nated. This over-rolling produces, as a matter of fact, a 
reverse torque by reason of the portion of the impact dog 
leading in the rotational direction hitting against the anvil 
beyond the flank against which the impact was applied 
in the first place and thus delivering a torque impulse in a 
direction opposite to the drive direction, replacing the re 
bound. The reverse torque is an advantage for example 
during threading operations in which experience shows 
that the reverse torque pulses cause breaking of the chips 
and thus are apt to improve the cutting effect. 
The above and other purposes of the invention will be 

come obvious from the following description and from the 
accompanying drawings in which an embodiment of the 
invention is illustrated by way of example. It should be 
understood that this embodiment is only illustrative of the 
invention and that various modifications thereof may be 
made within the scope of the appended claims. 

In the drawings FIG. 1 shows a longitudinal section 
through an impact tool including a rotary impact motor 
according to the invention. FIG. 2 is a cross section on the 
line 2-2 in FIG. 1. FIG. 3 is a partial section seen online 
3-3 in FIG. 1. FIG. 4 is a cross section through the 
rotary impact motor in release position after the delivery 
of an impact and seen on the line 4-4 in FIG. 1. FIGS. 
5-8 show various relative positions of the parts in FIG. 4 
up to an impact being delivered in the impact position 
shown in FIG. 8. 
The impact tool in FIG. 1 is an impact wrench includ 

ing a back piece 10 provided with a handle 11 and a 
front piece 12. The front piece 12 encloses the rotary im 
pact motor or impact clutch and is provided with a central 
forward opening 13 through which a rotatable anvil 15 
projects. The anvil 15 is journalled in a roller bearing 14 
carried by the front piece 12 

In the back piece 10 is affixed a rotation motor 20 pref. 
erably a reversible pneumatic or electric motor having a 
rotor 16 arranged therein. The rotor 16 in the case of a 
pneumatic motor has radial grooves taking up vanes 17 
and is rotated in the usual way by the vanes 17 through 
actuation of compressed air delivered to the motor 20 and 
Suitably introduced through the handle 11. The motor 20 
is controlled by a throttle valve, not shown, and by a con 
ventional reversing slide 18. 
At the ends thereof the rotor 16 is journalled in the 

back piece 10 in roller bearings 22 and 23 and the forward 
end thereof is extended through the roller bearing 22 and 
carries parallel axially extending splines 24, FIG. 2. The 
rotor 16 has a forward axial bore 19 which rotatably takes 
up a guide pin. 21. The forward end of the anvil 15 car 
ries a polygonal end portion 25 for the application of a 
socket wrench, not shown. At the roller bearing 14 the 
anvil 15 has a cylindrical portion 26 which within the 
front piece 12 passes over into a radial cam 27. The rear 
end of the anvil 15 is provided with an axial bore 28 
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which takes up the pin 21 with a press fit, the rear end 
having a cylindrical reduced portion 29 which is sur 
rounded rotatably by a cylindrical drive element 30. The 
drive element 30 has a partly cylindrical recess 32 at the 
periphery thereof and is by axial grooves 31 at a rear hub 
portion thereof in engagement with the splines 24, FIG. 
2, of the rotor 16. 
A hammer body 35 is coaxially rotatably journalled 

about the anvil 15 and sits by way of a forward hub por 
tion 36 rotatable on the cylindrical portion 26 of the an 
vii. 15 behind the roller bearing 14. The hammer body 35 
is provided with a rotation cavity 37 coaxial with the axis 
of rotation thereof which cavity surrounds the radial cam 
27 and permits free rotation of the latter relative to the 
hammer body 35 within the cavity 37. Out into 
the rotation cavity 37 there opens a journalling cavity 
38 provided by a cylinder surface and intended for 
an impact dog 40 which by means of a cylindrical back 
portion 39 along the entire length thereof is slidably sup 
ported by the cylinder surface of the journalling cavity 38 
pivotally about an axis 33, FIG. 4, coaxial therewith, fall 
ing within the rotation cavity 37, and in parallel relation 
to the axis 34 of rotation of the hammer body 35. The 
rotation cavity 37 rearwardly thereof is terminated by an 
enlarged cylindrical portion 41 which rotatably takes Sup 
port against the periphery of the drive element 30. 
The radial cam 27 of the anvil 5 is single-lobed rela 

tively narrow peripherally and is with respect to a dia 
metrical plane symmetrically bordered by two opposed 
cam flanks 42, 43 which pass over into a cylindrical cen 
tral cam ridge 44 with the centre of curvature in said dia 
metrical plane. The impact dog 40 is recessed somewhat 
similarly to turbine blade shape with internally flattened 
limbs and the recess thereof has on the one hand a con 
cave cylindrical middle surface 45 with the same radius of 
curvature as the cam ridge 44 and coaxial with the jour 
nalling cavity 38, and on the other hand flat sides 46, 47 
diverging outwardly from the middle surface 45, the sides 
46, 47 and the middle surface 45 being intended for im 
pacting against the respective cam flanks 42, 43 and the 
adjacent portion of the cam ridge 44. 
The forward end of the impact dog 40 is supported 

pivotally in the journalling cavity 38 by a pivot portion. 
48, FIG. 3, projecting rearwardly from the hub portion 36 
into the journalling cavity 38, the pivot portion 48 having 
the same radius as the middle surface 45 of the impact 
dog. The rear end of the impact dog 40 has a central ex 
tension 49, FIG. 2, which falls into the cylindrical recess 
32 of the drive element 30 and is in camming engagement 
therewith. 

Let it be supposed that the rotor 16 in operation rotates 
the rotary impact motor and thereby the anvil 15 thereof 
in clockwise direction by the driving connection consist 
ing of the splines 24 and the grooves 31 and that the 
polygonal end portion 25 of the anvil 15 through a socket 
wrench, not shown, transmits the rotation to a threaded 
fastener. If the parts of the rotary impact motor are in 
the impact position shown in FIGS. 2 and 8, the middle 
surface 45 and side 46 of the impact dog recess will re 
main in impact position as long as the screw rotates easily 
and in engagement with the flank 42 of the radial cam 27 
and the adjoining part of the cam ridge 44. The rotation 
of the drive element 30 is transmitted at the recess 32 
thereof and at the extension 49 of the impact dog 40 
to the impact dog 40 and thence via the radial cam 27 to 
the anvil 15, the socket wrench, and the fastener. Thus the 
impact dog 40 transmits the rotation to the radial cam 27 
via the portion thereof trailing in the rotational direction, 
in which portion the side 46 provides the main driving 
surface. It is true that the drive element 30 during driving 
strives to turn the impact dog 40 over the cam ridge 44 
to the released position. This is so because the driving en 
gagement betweeen the cylinder surface of the recess 32 
and the extension 49, FIG. 2, which engagement takes 
place radially at opposite side of the pivoting axis 33 of 
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4. 
the impact clutch 40 with respect to the axis 34 of rota 
tion of the hammer body 35, in lever-like manner strives 
to turn the impact dog 40 about the axis of the cam 
ridge 44 which in the impact position shown, FIG. 8, coin 
cides with the pivotal axis of the impact clutch 40 and 
the geometrical axis 33, FIG. 4, of the journalling cavity 
38. Through friction between the impact clutch 40 and the 
radial cam 27 these parts, however, remain in engage 
ment with each other substantially in the position shown 
in FIG. 8 so that the fastener is rotated continuously un 
til it has been screwed down and the resistance to rota 
tion increases. 
At sufficiently large rotational resistance the anvil 15 

stops while the rotor 16 forces the drive element 30 to 
continue its rotation. This causes the impact dog 40, due 
to cam action between the cylinder surface of the recess 
32 and the extension 49 of the impact dog 40, to be swung 
over the radial cam 27 from the impact position in FIGS. 
2 and 8 to release position in FIG. 4. The side 47 of the 
impact dog leading in the rotational direction is now 
pivoted to take support against the radial cam 27 of the 
anvil 15 at and beyond the flank 43 and the leading edge 
of the side 47 is successively forced to slide around the 
radial cam 27 while the hammer body 35 in an accelerated 
movement is rotated around the anvil 15 by the drive ele 
ment 30. The acceleration course is illustrated in the 
FIGS. 4-7. Near the end of the acceleration cycle the 
side edge of the impact dog 40 leading in the rotational 
direction runs up on the cam flank 42 and the cam ridge 
44, FIG. 6, of the radial cam 27, which causes a reverse 
Swinging of the impact dog 40 about its pivotal axis 33 
followed by a simultaneously performed forward turning 
and still further acceleration of the hammer body 35 in 
the rotational direction additional to the acceleration pro 
duced by the drive element 30. Immediately thereafter the 
impact dog 40, FIG. 8, hits with its side 46 trailing in the 
rotational direction and the adjoining middle portion 45 
thereof against the cam flank 42 and the cam ridge 44 so 
that the kinetic energy of the hammer is delivered to the 
anvil 15 by way of a rotational impact which is trans 
mitted to the socket wrench and the fastener. 
At impact, FIG. 8, there is normally generated no re 

verse angular movement due to rebound of the hammer 
body 35 and the impact dog 40 relative to the radial cam 
42 of the anvil 15. In direct sequence to the impact the 
impact dog, as a matter of fact, is pivoted over the ridge 
44 of the radial cam 27 to the position shown in FIG. 4, 
and the recoil upon impact is thus transformed into an 
angular acceleration of the impact dog 40, the latter 
delivering its kinetic energy in the form of a rearwardly 
directed impact by means of the side 47 of the impact dog 
40 leading in the rotational direction and against the cam 
flank 43, FIG. 4. At this instant there is generated a 
momentary reverse torque. Thereupon the next accelera 
tion and impact courses are performed in analogy with the 
above described cycle until the desired tightening torque 
has been reached in the fastener. Thanks to the fact that 
the acceleration angle of the rotary impact motor remains 
substantially uninfluenced by rebound at the moment of 
impact, one receives an evenly and only gradually in 
creasing tightening torque in the screw so that an effective 
torque control can be had solely by the adjustment of the 
air pressure before the vanes 17 of the rotor 16. 
The symmetrical design of the rotary impact motor as 

sures corresponding impact action at rotation in counter 
clockwise direction, Now the impacts are delivered by the 
side 43 of the impact dog 40 trailing in the rotational di 
rection and against the flank 43, while the portion of the 
impact dog at the outer edge of the side 46 leading in 
the rotational direction causes turning of the impact dog 
to impact position. 

I claim: 
1. A rotary impact motor with impact action in both 

rotational directions thereof comprising a housing, a rotat 
able anvil in said housing, opposed can flanks on said 
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anvil, a hammer body rotatably carried in said housing 
coaxially with respect to the axis of rotation of said anvil 
and around said cam flanks thereof, an impact dog pivotal 
ly journalled on said hammer body about an axis spaced 
from but parallel with said axis of rotation for taking re 
spectively impact and release positions with respect to 
said cam flanks, a recess on said impact dog facing said 
anvil and defining opposed portions on said impact dog 
respectively leading and trailing in the rotational direction 
thereof, the flank that meets the rotation of said impact 
dog during rotation of said hammer body relative to said 
anvil cooperating with the leading portion of said impact 
dog for pivoting the trailing portion thereof to impact posi 
tion against that very same flank, and rotatable drive 
means in said housing in operative engagement with said 
impact dog for rotating it together with said hammer body 
and for pivoting said impact dog towards said release 
position. 

2. A rotary impact motor according to claim 1 in which 
said cam flanks form the opposite sides of a single-lobed 
radial cam on said anvil, said radial cam forming a cam 
ridge falling concentrically into said recess of said impact 
dog in the impact position thereof and being symmetric 
with respect to a diametrical plane through the axis of ro 
tation of said anvil and said cam ridge. 

3. A rotary impact motor according to claim 2 in which 
said hammer body is provided with a cylindrical rotation 
cavity surrounding said radial cam and a journalling cavity 
opening out into said rotation cavity and bordered by a 
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impact dog, the back portion of said impact dog during 
pivotal movement thereof being slidably supported by said 
journalling cavity, and the geometrical axis of the cylinder 
surface of the journalling cavity being disposed within 
the rotation cavity and in impact position of said impact 
dog falling radially within said cam ridge of said radial 
Cal. 

4. A rotary impact motor according to claim 3 in which 
said cam ridge is cylindrical and in impact position of 
said impact dog is substantially coaxial with the 
geometrical axis of said journalling cavity, the recess of 
Said impact dog comprising a central cylindrical middle 
surface coaxial with said geometrical axis of said journal 
ling cavity and sides diverging outwardly therefrom. 

5. A rotary impact motor according to claim 1 in which 
said drive means is a drive element in camming engage 
ment with said impact dog radially at opposite side of the 
pivotal axis thereof with respect to the axis of rotation 
of said hammer body and anvil. 
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