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Karl Gösta Kárdén, Nacka, Sweden, assignor to Atias 
Copco Aktiebolag, Nacia, Sweden, a corporation of 
Swedeka 

Filed Oct. 18, 1960, Ser. No. 63,309 
9 Claias. (C. 92-36.5) 

This invention relates to improvements in power op 
erated impact tools such as wrenches for tightening or 
loosening nuts or bolts by power, and more particularly 
to an impact clutch operable for rotation in both clock 
wise and counter-clockwise directions and utilized in such 
impact tools for clutching and declutching the hammer 
member and the anvil member and for producing rotary 
blows to the anvil member. 

It is a general object of the present invention to pro 
vide an improved impact clutch for power operated tools 
which is characterized particularly by its simple, rugged 
and compact construction, which is effective and durable 
in operation and which permits economical manufacture. 
A more specific object of the invention is to provide 

an improved impact clutch for power operated tools hav 
ing comparatively large contact areas for transmitting the 
hammer blows to the anvil member. 
Another more specific object of the invention is to pro 

vide an improved impact clutch of the foregoing character 
in which, for reiability of operation, the clutching and 
declutching movement of the impacting clutch member is 
controlled by a positive cam action. 
A further more specific object of the invention is to pro 

vide an improved impact clutch for power operated rotary 
impact tools in which the operating parts are journalied 
in a simple manner for efficient operation over a long 
operable life. 
The foregoing and further objects and advantages of 

the present invention will become apparent hereinafter 
as this description proceeds, reference being made to the 
accompanying drawings showing two embodiments of 
the invention which are illustrated by way of example 
but which do not limit the invention which may be car 
ried out in many different ways within the scope of the 
claims. 

In the drawings, wherein like parts are designated by 
like reference characters throughout the several views, 

FIG. 1 is a vertical, longitudinal sectional view of an 
impact tool incorporating an impact clutch mechanism 
embodying this invention; 

FIG. 2 is a transverse sectional view taken on the line 
2-2 in FIG. 1 looking forwardly of the tool in the direc 
tion of the arrows; 

FIG. 3 is a perspective view of an impact dog forming 
part of the impact clutch of the tool of FIG. 1; 

FiG. 3a is a rear view of the impact dog of FIG. 3; 
FiG. 4 is a transverse sectional view taken on the line 

4-4 in F.G. 1 looking forwardly in the direction of the 
arrows; 

FIG. 5 is a transverse sectional view taken on the line 
5-5 in FIG. 1 looking forwardly in the direction of the 
arrows and showing the impact clutch in clutching or im 
pact position; 

FIG. 5a is a transverse sectional view corresponding to 
FIG. 5 but showing the impact clutch in release or de 
clutching position immediately after impact; 

FIG. 6 is a fragmentary transverse sectional view taken 
on the line 6-6 of FIG. 1; 

FIG. 7 is a horizontal longitudinal sectional view of an 
impact tool incorporating a variation of the impact clutch 
of FIG. 1; 

FIG. 8 is a perspective view of the impact dog forming 
part of the impact clutch of FIG. 7; 
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F.G. 8a is a rear view of the impact dog of FIG. 8; 
FIG. 9 is a transverse sectional view, partly broken 

away to show underlying parts and taken on the line 9-9 
of FiG. 7 looking forwardly in the direction of the arrows; 

F.G. 10 is a transverse sectional view taken on the 
line 10-16 of FIG. 7 looking forwardly in the direction 
of the arrows; 

FiG. 11 is a substantially horizontal, longitudinal sec 
tional view of an impact tool incorporating another modi 
fication of the impact clutch of FIG. 1; 
FGS. 12 and 13 are perspective views of two impact 

dogs forming part of the impact clutch of the tool of 
FiG. 11; 
FIGS. 12a and 13a are rear views of the respective im 

pact dogs of FIGS. 12 and 13; 
FIG. 14 is a perspective view of an anvil member form 

ing part of the tool of FIG. 11; 
FIGS. 15-19 are transverse sectional views through the 

inpact mechanism of the tool, taken respectively on lines 
i5-5, 6-16, 17-17, 58-18 and 19-9 of FIG. 11 
looking forwardly in the direction of the arrows and show 
ing the mechanism in the clutching or impact position, 
and; 
FiGS. 15a-19a are transverse sectional views through 

the impact mechanism of the tool corresponding to FIGS. 
15-19 but showing the mechanism in the release or de 
clutching position immediately after impact. 

Referring now more specifically to FIGS. 1-6 of the 
drawings, the power operated impact tool illustrated there 
in incorporates an impact clutch according to one em 
bodiment of the present invention and comprises a rear 
housing 28 having an integral handle portion 21 and a 
front housing 22. The front housing 22 encloses the im 
pact clutch and is provided with a central opening 23 at 
its forward end, in which is positioned a bushing 24 serv 
ing as a bearing for a rotatable impact spindle or anvil 
menber 25 extending therethrough with a thickened por 
tion 26. The portion 26 is lubricated by a grease passage 
in the bushing 24 leading to an annular grease chamber 
27 between the bushing 24 and the forward end of the 
front housing 22. The grease chamber may be filled 
through a nipple 28. 

Disposed within the rear housing 20 is a rotary motor, 
preferably as shown a pneumatic motor 29 of the re 
versible sliding vane type. The motor is fitted in a bore 
3 in the rear housing section 20 and comprises a cylinder 
36, within which a rotor 32 equipped with radially slid 
able vales 33 is rotatable. The ends of the motor cyl 
inder 30 are closed by rear and forward end plates 34, 
35 also fitted in the bore 31. The bore 31 ends rearwardly 
at an inwardly protruding collar 36, formed by the rear 
housing 20, and a flange 37 on an end cover 38 abuts 
against said collar and closes the rear end of the bore 31. 
The cover 38, the end plate 34, the motor cylinder 30 
and the end plate 35 are clamped axially in the bore 31 
between the collar 37 and a shoulder 39 on the front 
housing 22, which is bolted to the housing 20 by bolts 40 
indicated in FIGS. 2 and 4. The end plate 34 has a cen 
tral opening 34a, and supports centrally an anti-friction 
bearing 4. In this bearing 41 is journalled the rear 
most reduced end portion 42 of the anvil member 25. 
Adjacent the portion 42 the anvil member 25 has a re 
duced portion 43 of larger diameter than the portion 42 
passing freely through the central opening 34a of the end 
plate 34. The rotor 32 is rotatably journalled around and 
on the portion 43 on self-lubricating bushings 44. The 
forward end plate 35 of the cylinder 30 has a central open 
ing 45 forming an annular space around the anvil member 
portion 43. 

Pressure fluid for operation of the motor 29 is supplied 
from a suitable source (not shown) to the outer end of 



3,129,796 
3 

passage 46 in the handle 2. The admission of pressure 
fluid to the motor is under the control of a valve assembly 
incorporating a central throttle valve 47 mounted for 
reciprocation in a pivotable reversing and exhaust con 
trolling valve 48. The valves 47, 48 are provided with 
a trigger 47a and a lever 48a, respectively, for convenient 
manipulation. Pressure fluid from the throttle and re 
versing valve assembly 47, 48 is admitted into the rotor 
chamber alternatively through one of a pair of ports 49, 
50, as obvious from FIG. 2, and fluid is exhausted by the 
other port back to the reversing valve 48, then through 
a passage 55 to the forward end of the motor end plate 
35 and from there by exhaust passages 52 to the atmos 
phere. 
The integral anvil member 25, which is journalled with 

the forward portion 25 and the rearmost reduced portion 
42 in the housing, has at its foremost end a polygonal end 
portion 53 for receiving and carrying various removable 
tools, such as a socket wrench which fits on the end por 
tion 53. Adjacent the front bearing portion 26 the anvil 
member 25 has a circular collar 54 disposed inside the 
front housing 22. Between this collar 54 and the reduced 
portion 43, on which the motor rotor 32 is journalled, 
the anvil member 25 forms a cam portion 55 having a 
pair of radially disposed, opposite and axially offset im 
pact receiving faces 56, 57 of which one, 56, is turned 
to receive impacts in clockwise direction, when looking 
from the rear of the anvil member forwardly, while the 
other, 57, is turned to receive impacts in counterclock 
wise direction. The faces 56, 57 are arcuate and formed 
by an axial generally semi-cylindrical recess 58 formed 
in the cam portion 55 along an axis parallel to the axis 
of rotation of the anvil member 25. The cam portion 55 
incorporates two axially offset radial cams 59, 69, see 
IGS. 1 and 5, which are symmetrically arranged with 

respect to a plane through the axis of the recess 58 and 
the axis of the anvil member 25. Each of the cans 59, 
60 incorporates one of the impact receiving faces 56, 57 
and extends from the high point of the cam surface 59a, 
60a merging in a cylindrical portion 59b, 60b, respec 
tively, concentric with the anvil member, ending in the 
axial recess 58. 
A hammer mass 6 is arranged coaxially around the 

anvil member 25 and is journalled on the anvil member 
25 for relative rotation with respect thereto. The ham 
mer mass 6 preferably is of oval shape having a central 
forward bore 62, by which the forward end of the ham 
mer mass 6 is rotatably journalled on the collar 54 of 
the anvil member 25. The rear end of the hammer mass 
61 is journailed on the reduced portion 43 adjacent and 
behind the cam portion 55 of the anvil member, for which 
purpose the hammer mass has a reduced bore 63 in its 
rear wall 64. The hammer mass surrounds the cam por 
tion 55 by a cylindrical cavity 65, which is slightly wider 
than the bore 62. An axial bore 66 along the generatrix 
of the forward bore 62, having a radius equal to the 
radius of the recess 58 of the anvil member 25, is formed 
in the hammer mass 6 and extends forwardly from the 
rear end of the hammer mass forming a circular opening 
67 in the rear wall 64 and a generally semi-cylindrical 
axial recess 68 in the wall of the cavity 65 facing the 
can portion 55 of the anvil member 25. At the bottom 
of the bore 66 there is formed a generally semi-circular 
groove 69 open at its ends towards the collar 54 of the 
anvil member 25, as shown in FIG. 6. 
An impact transmitting dog 70, FIG. 3, is pivotally 

journalled in the axial bore 66 of the hammer mass 61. 
The dog 70 has a cylindrical end 71, which is journalled 
in the opening 67 in the rear wall 64 of the hammer 
mass 61, while the forward end of the dog 70 is jour 
nailed in the groove 69 by an integral axial arc-shaped 
flange 72. Additionally the axial flange 72, by alter 
natively coming into contact with the collar 54 of the 
anvil member 25 with its leading or trailing flange end, 
functions as a stop for limiting the pivotal oscillations 
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4. 
of the dog 70, as obvious from FIG. 6. The dog 70 is 
recessed to form axially offset in cross-section generally 
semi-cylindrical parts 73, 74 or impact elements, each 
adapted to cooperate with one of the faces 56, 57 and cam 
surfaces 59a, 60a of the cam portion 55 on the anvil 
member 25. The semi-cylindrical parts 73, 74 are pref 
erably crescent-shaped in cross-section, the shorter arc 
of the crescent having a radius equal to the radius of the 
cylindrical cavity 65 of the hammer mass 61. The cres 
cent shaped parts 73, 74 are angularly as well as axially 
offset, forming protruding opposite edges 75, 76, adja 
cent to which the radially outer cylindrical mantle surface 
of the dog 70 forms a continuous bearing surface which 
functions as an impact transmitting surface cooperating 
with the arcuate faces 56, 57 of the anvil member 25. 
The angle between the central planes of the crescent 
shaped parts 73, 74 is acute and preferably equal to the 
angle described by the dog 70 when one of its crescent 
shaped parts, 73 or 74, is rocked from having its shorter 
arc flush with the cavity 65 of the hammer mass into a 
position for establishing contact between its protruding 
edge, 75 or 76, and the corresponding cylindrical portion 
59b or 60 b, respectively, of the anvil member cams 59, 60. 
As a result of being angularly offset in this way one of 
the protruding edges 75, 76 is always brought into the 
path of one of the impact faces 56, 57 of the anvil 
member 25 and their respective cams 59, 60 as soon as 
the other edge is brought flush with the cavity 65. At 
the rear face of the impact dog 70 a pivot 77 is formed 
integrally with the dog, said pivot having its axis inter 
mediate the pivotal axis of the impact dog 70 and the 
central axis of the hammer mass 61 and symmetrically 
arranged with respect to the crescent-shaped parts 73, 74. 
An oblong driving member 78, having an axial centre 

bore 80, rests against the rear wall 64 of the hammer 
mass 6i and is rotatably journalled coaxially therewith 
on the reduced portion 43 of the anvil member 25. The 
driving member 78 is in driving and camming engage 
ment with the pivot 77 of the impact dog 70 by an en 
larged or radially slightly oblong recess 79 giving the pivot 
77 some play with respect to the driving member 78. As 
obvious from FIG. 4, this play makes possible a limited 
angular movement or lost motion from the full line to the 
dotted line position between the driving member 78 and 
the hammer mass 61 when the hammer dog 70 is cammed 
and rocked by the driving member 78 and the pivot 77. 
Said play is great enough to permit rocking of the ham 
mer dog 70 substantially through the acute angle men 
tioned above. The rear end of the driving member 78 
is provided with axial clutch teeth 8 reaching into the 
central opening 45 of the forward end plate 35 of the 
motor 29 and engaging corresponding clutch teeth 82 
protruding forwardly into the opening 45 from the fluid 
motor rotor 32. 

In considering the operation of the tool illustrated in 
FIGS. 1-6, let it be assumed that a bolt to be run down 
and tightened by the tool has a right hand thread. With 
the valve assembly 47, 48 set in the position of FIG. 2, 
the motor will rotate in a clockwise direction. The oper 
ator, having grasped the tool by the handle 2, has to 
position the socket wrench (not shown), which is carried 
by the polygonal end portion 53 of the anvil member 25, 
over the bolt head, whereupon he starts the fluid motor 
29 by pressing the trigger 47a. The motor rotor 32 then 
imparts a clockwise rotation to the driving member 78. 
ASSuming the various parts of the impact clutch mecha 
nism to be in the positions shown in FIGS. 4 (solid lines), 
5 and 6, the driving member 78 rotates the hammer mass 
61 together with the impact dog 70 by engaging the pivot 
77 of the dog. As long as the bolt to be tightened rotates 
with comparative ease, as during the running down period, 
the mantle portion of the crescent shaped part 74 of the 
dog 70 adjacent its leading edge 76 will engage the face 
56 of the anvil member 25 as viewed in FIG. 5, and will 
remain in this clutching position owing to the fictional 
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force between the crescent-shaped part 74 and the jaw 56 
and the friction between the impact dog 70 and the semi 
cylindrical recess 68 of the hammer mass 61 resisting the 
tendency of the driving member 78 to rock the crescent 
shaped part 74 flush with the cavity 65 of the hammer 
mass 61. Said tendency is caused by the camming con 
tact of the driving member 78 with the pivot 77, which 
tends to eliminate the lost motion between the driving 
member 78 and the hammer mass 61 and to rock the 
impact dog 70. Accordingly, the hammer mass 61 and 
the anvil member 25 will remain engaged so that the 
bolt is rotated constantly until it is run down and the 
resistance to rotation increases above some predetermined 
value. 
When the resistance to rotation of the anvil member 

25 exceeds said predetermined value the driving member 
78, acting on the pivot 77 of the impact dog 70, eliminates 
the lost motion and turns the dog 70 with respect to the 
hammer 61 to the dotted line position shown in FIG. 4 
and, consequently, rocks the dog 70 into the position 
shown in FIG. 5a. The rocking motion will be limited 
by the semi-circular axial flange 72 of the dog 70 changing 
position in FiG. 6 and coming into contact with the col 
lar 54 of the anvil member 25 with its trailing flange-end. 
In this position the crescent-shaped portion 74 will be 
flush with the cavity 65 of the hammer mass 61, out of 
the path of the anvil face 56 and in position for passing 
over the cam surface 59a. Simultaneously the angularly 
and axially offset integral crescent shaped part 73 of the 
dog 70 together with its trailing edge 75, which in the 
position in FIG. 5 was flush with the cavity 65, will now 
be rocked into the path of the cam surface 60a into posi 
tion for contacting the cylindrical cam portion 60b of the 
cam 60. The rotor 32 of the fluid motor 29, rotating 
freely around the reduced portion 43 of the now station 
ary anvil member 25, will then quickly accelerate the 
hammer mass 6 through 360 degrees so that the hammer 
mass 61 is moving on the anvil member 25 at substan 
tially the maximum speed of rotation of the fluid motor 
29 prior to delivering the rotary hammer blow to the anvil 
by means of the impact dog 70. During this rotation of 
the hammer mass 61 the trailing edge 75 of the crescent 
shaped portion 73 at first comes into contact with the 
cylindrical portion 60b of the cam 60 and then with the 
cam surface 60a, said latter contact gradually and posi 
tively causing the impact dog 70 to be rocked until the 
crescent shaped part 73 is flush with the cavity 65 as 
shown in FIG. 5. Simultaneously, this rocking motion 
by means of the pivot 77 again builds up the lost motion 
between the driving member 78 and the hammer mass 61 
by accelerating the hammer mass 61 to rotate somewhat 
ahead of the driving member 78 so that the driving mem 
ber 78, with respect to the hammer mass 61, is returned 
to its full line position of FIG. 4. Furthermore, the lead 
ing edge 76 of the crescent shaped portion 74, being in 
tegral with the crescent shaped portion 73, is simultane 
ously positively rocked into the path of the face 56 im 
mediately prior to impact between the mantle of the dog 
70 adjacent the edge 76 and the anvil face 56. The rock 
ing movement of the dog 70 is arrested by the leading 
flange-end of the circular flange 72 coming into contact 
with the collar 54 of the anvil member 25, as viewed in 
FIG. 6. 
The hammer mass 61 delivering by means of the dog 70 

a rotational blow to the anvil member 25 rotates the bolt 
to be tightened until, again, the camming force exerted 
by the driving member 78 on the pivot 77 of the impact 
dog 70 overcomes the frictional forces between the mantle 
of the crescent shaped part 74 of the dog 70 and the re 
ceSS 68 and face 56 so that the lost motion between the 
driving member 78 and the hammer mass 61 is eliminated 
and the edge 76 is rocked flush with the cavity 65 out of 
the path of the anvil jaw 56, whereupon the impact cycle 
is repeated. In the case of the bolt having been driven 
relatively tight there is a tendency of the dog 70 to re 
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6 
bound after impact, and the dog will be rocked to releas 
ing or declutching position during such rebound with great 
CaSe. 

The operation of the impact clutch in the counterclock 
wise direction is, owing to the symmetry of the impacting 
and camming portions of the impact dog and the sym 
metry of the corresponding faces and cams on the cam 
portion 55 of the anvil member 25, identical with oper 
ation in clockwise direction with the exception, of course, 
that impacting now occurs between the mantle portion 
adjacent the edge 75 of the impact dog 70, now in its turn 
being the leading edge, and the face 57 of the anvil mem 
ber 25 while the edge 76, now the trailing edge, will co 
operate with the cam 59 of the camportion 55 of the anvil 
member 25. 

In FIGS. 7-10 is illustrated a tool similar in structure 
and operation to the tool illustrated in FIGS. 1-6, but 
with some minor constructional differences relating to the 
number and configuration of the anvil member cams and 
to the connection between the driving member and the 
hammer mass, which differences will now be described. 

In F.G. 7 the cam portion 55 of the anvil member 25 
is provided with the axial semi-cylindrical recess 58 and 
incorporates four axially offset radial cams 83-86 ar 
ranged so, that adjacent cams are symmetrically arranged 
with respect to a plane through the axis of the recess 58 
and the rotational axis of the anvil member 25, see FIG. 
10. Opposite the recess 58 the cam portion 55 is flat 
tened along a plane 95 parallel to the rotational axis of the 
anvil member and perpendicular to said plane of sym 
metry. The cylindrical recess 58 intersecting the cams 
83-86 at right angles, forms a pair of arcuate impact re 
ceiving anvil faces 87, 89 on the cams 83, 85 arranged 
to receive rotary impacts in a clockwise direction, when 
looking from the rear of the anvil member 25 forwardly, 
and another pair of impact receiving arcuate anvil faces 
88, 96 on the cams 84, 86 arranged to receive impacts in 
a counterclockwise direction. Each of the cams 83-86 
has an elevated cylindrical portion 83a-86a adjacent the 
faces 87-90 with a radius somewhat smaller than the 
radius of the cavity 65 in the hammer mass 61, and a re 
duced cylindrical portion 83c-86c ending in the axial 
recess 58. These cylindrical portions are interconnected 
by flattened cam portions 83b-86b lying in the plane 95, 
the flattened portions being tangential to the reduced 
cylindrical portions 83c-86c and being rounded at the 
transition to the elevated portions 83a-86a. 
The impact dog 70 is journalled in and supported by 

the hammer mass 61 in the same way as in FIG. 1. The 
dog is recessed to form four axially and angularly offset 
in cross-section preferably crescent-shaped parts 91-94 
or impact elements facing the anvil member, each cooper 
ating with one of the cams 83-86 and their respective 
faces 87-99. The crescent-shaped parts 91-94 have 
their central planes located in two planes forming an acute 
angle with one another, which means, as viewed in FIG. 
8, that the central planes of the crescent shaped parts 91, 
93 are in the same plane, while the central planes of the 
adjacent crescent shaped parts 92,94 are in another plane, 
the latter forming an acute angle with the former. This 
acute angle is preferably equal to the angle through which 
the impact dog 70 is moved when the crescent shaped parts 
91, 93 or 92, 94 are rocked from having their shorter arcs 
flush with the cavity 65 of the hammer mass into a posi 
tion for establishing contact between the crescent shaped 
parts and the reduced cam portions 83c-86c of the cams 
83-86. The pivot 77 of the impact dog 70 is symmetri 
cally arranged with respect to the crescent shaped parts 
9-94. 
An arcuate groove 96 is formed in the rear wall 64 

of the hammer mass 61 and a corresponding groove 97 
is formed in the adjacent wall of the driving member 78, 
which has cylindrical configuration. A coil spring 98 is 
tightly fitted in the grooves 96, 97 and constitutes a re 
silient driving connection directly between the driving 
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member 78 and the hammer mass 61. The driving mem 
ber has a camming recess 99 cooperating with the pivot 
77 of the impact dog 70. This camming recess 99 has 
radial as well as tangential play with respect to the pivot 
77 which in the normal driving position of the driving 
member 78 is large enough to permit free rocking motion 
of the pivot 77 in the recess 99 caused by the positive 
movement of the dog 70 in the clutching direction. The 
recess 99 is kept in place in normal driving position with 
respect to the pivot 77 by the resilient groove and spring 
connection 96-98. Said play makes possible a limited 
angular movement or lost motion between the driving 
member 78 and the hammer mass 6. 
The modified impact clutch operates briefly as follows. 

The driving member 78 rotates the hammer mass 61, say 
in clockwise direction as viewed in FIGS. 9, 10 by direct 
engagement through the groove and spring connection 
96-93. As long as there is small resistance to rotation 
the pair of leading crescent-shaped parts 9, 93 will en 
gage the respective anvil faces 87, 89 to rotate the anvil 
member 25 together with the hammer mass 61. During 
this rotation there is no driving contact between the cam 
ming recess 99 of the driving member 78 and the pivot 
77 of the impact dog. 
When the resistance to rotation of the anvil member 25 

exceeds a predetermined value, the driving member 78 
compresses the spring 98 of the spring and groove con 
nection 96-98, contacts the pivot 77 by the camming 
recess 99 and rocks the impact dog 70 by camming the 
pivot 77 in the releasing direction, that is the counter 
clockwise direction as viewed in FIGS. 9, 10, thereby 
eliminating the until then existing lost motion between 
the driving member 78 and the hammer mass 61. This 
will bring the leading crescent shaped parts 9, 93 flush 
with the hammer mass cavity 65 out of the paths of the 
anvil faces 87, 89 and in position for passing over the 
elevated respective cam portions 33a, 85a. Simultane 
ously the angularly and axially offset trailing crescent 
shaped parts 92, 94 of the dog 70 will be rocked into 
the paths of the fiattened corresponding cam portions 84b, 
86b into position for passing over the corresponding re 
duced cam portions 84c, 86c. The hammer mass 6 is 
now quickly accelerated through 360 degrees rotating 
around the cam portion 55 of the anvil member 25. 
During this rotation the spring 98, now being free to 
expand, accelerates the hammer mass 6 to rotate some 
what ahead of the driving member 78, so that the lost 
motion between said mass and said member is restored. 
The pivot 77 remains stationary with respect to the ham 
mer mass 63 until the trailing crescent-shaped parts 92, 
94 of the dog 70 run against the corresponding flattened 
cam portions 84b, 86b and are rocked flush with the cavity 
65 into position for passing over the corresponding ele 
vated cam portions 84a, 86a. Simultaneously the lead 
ing crescent shaped parts 95, 93 are returned into clutch 
ing position for impacting the pertaining anvil faces 87, 
89 passing prior to impact over the reduced can portions 
83c, 85c, whereupon the hammer mass 62 delivers a 
rotational blow to the anvil member 25. This cycle of 
operation is repeated as long as the resistance to rotation 
exceeds a predetermined value. The rocking oscillations 
of the impact dog 70 will be limited by the leading and 
trailing ends of the axial flange 72 in turn contacting the 
collar 54 of the anvil member 25 as previously described 
in connection with FIG. 6. 
The increased number of impact transmitting surfaces 

effects an improved force distribution at the moment of 
impact, while the groove and spring connection relieves 
the hammer dog from driving forces and from building 
up the lost motion between the driving member and the 
hammer mass after declutching upon impact. It is read 
ily seen that the symmetric arrangement of the impact 
clutch parts permits an equally efficient operation in the 
counter-clockwise direction. 

In FIGS. 11-19, 2a, 13a and 15a-19a is illustrated 
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3 
another modification of the tool having the same general 
operating principles as the impact clutch of FIGS. 1-6 
with the difference, however, that the number of impact 
dogs is doubled so that each of them in turn, depending 
on the direction of rotation, performs the impacting task 
while the other dog has the task of bringing said impact 
ing dog into clutching position. In the impact clutch of 
FIGS. 1-6 as well as FIGS. 7-9, described above, these 
tasks are performed by different portions of a single in 
pact dog. 

in FGS. 11 and 14 the cam portion 55 of the anvil 
member 25 has formed therein two spaced apart cylindri 
cal axial recesses 58a, 585 forming concave impact re 
ceiving anvil faces 109 and 101 and incorporates two 
axially offset radial cams 02 and 103. The recess 58a 
extends from the rear of the cam portion 55 to the cam 
E03, while the recess 58b extends to the cam 102 so that 
the face 66 is axially somewhat longer than the face 10. 
Between the faces 20, 192 the cam portion 55 has a 
cylindrical portion 104 with a radius equal to the radius 
of the collar 54 of the anvil member 25 while the opposite 
side of the can portion 55 is provided with a reduced 
cylindrical portion 195. The recesses 58a, 53b and the 
can portions are symmetrically arranged with respect to 
a common central plane through the anvil member. The 
configuration of the cams 02 and 693 is readily seen from 
FIGS. 17 and 18. The cams are symmetrical with respect 
to a common plane of symmetry through the recesses 58a, 
58b. Each cam has an elevated cylindrical portion 102a, 
EC3a forming a continuation of the cylindrical portion 
14 and a reduced cylindrical portion 102c, 103c forming 
a continuation of the reduced cylindrical portion 105. 
These cylindrical cam portions are interconnected by 
radially curved cam portions 92b, C3b. 
The hammer mass 16 is journalled around the anvil 

member on the collar 54 and the reduced portion 43. 
Two impact dogs 7ea, 70b, which are journalled in and 
Supported by the hammer mass 110 in analogy with the 
single impact dog arrangement described above with 
reference to FIGS. 1 and 7, are arranged in spaced apart 
position corresponding to the position of the recesses 58a, 
58b of the anvil member. The impact dog 70a (FIGS. 
12, 12a) has formed thereon a recessed part 67a or im 
pact element with a crescent-shaped cross section facing 
the anvil member and cooperating with the anvil face 100 
and the cam-102. Opposite to the cam 103 the dog 70a 
has a recess 198a providing clearance with respect to the 
cam 103 when the dog is rocked into clutching or impact 
position with respect to the anvil face 00. The dog 70b 
has formed thereon a recessed part 107b or impact ele 
ment facing the anvil member, having a crescent-shaped 
cross section and cooperating with the anvil face 101 and 
the cam i93. A recess 18b gives the dog 70b clearance 
with respect to the cam 62 when the dog is rocked into 
clutching or impact position with respect to the face 101. 
At the rear end each of the impact dogs 70a, 70b has 
formed integrally therewith a pivot 77a, 77b, respectively, 
said pivots having their axes intermediate the pivotal axis 
of the corresponding impact dog and the rotational axis 
of the hammer mass 10. The arrangement of the axial 
flanges 72a, 72b of the dogs 70a, 70b as well as the gen 
eral arrangement of a driving member 109 on the reduced 
portion 43 of the anvil member 25 for camming the pivots 
77a, 77 b is in full analogy with the embodiment of FIG. 
1 and is therefore not described again. 
The driving member 209 has an obiong shape and is 

provided with a pair of recesses 79a and 79b in camming 
engagement with the pertaining pivots 77a and 77b. The 
recesses 79a and 79b are slightly greater in diameter than 
the pivots 77a and 77b, as shown in FIGS. 15 and 15a, 
this giving the pivots 77a, 77b some play with respect to 
the driving member 69. As shown in FIGS. 15 and 15a 
said play makes possible a limited angular movement or 
lost motion from the FIG. 15 to the FIG. 15a position 
between the driving member 09 and the hammer mass 
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10 when the hammer dogs 70a, 70b are cammed and 
rocked by the driving member 109. Said play is great 
enough to permit rocking of the hammer dogs 70a, 70b, 
from the impact or clutching position to a position flush 
with the cavity 65 of the hammer mass 110. The pivots 
77a and 77b, as readily seen from FIGS. 12a and 13a, are 
angularly offset with respect to the plane of symmetry of 
the crescent shaped parts 107a, 107b in the direction of 
the recesses 88a, 88b, to such an extent that, when the 
pivots are in the FIG. 15 position, the crescent-shaped part 
197a of the dog 70a will be in impact or clutching posi 
tion (see FIG. 16) and the crescent-shaped part 67b of 
the impact dog 70b will be flush with the cavity 65, while, 
when the pivots are in the FIG. 15a position, the respec 
tive crescent-shaped parts 107a, 107b will be in the posi 
tions shown in FIG. 16a. Furthermore, the play between 
the pivots 77a, 77b and the recesses 79a, 79b of the driv 
ing member is small enough to secure that when the cres 
cent shaped part 107b of the dog 73b is rocked back from 
the position of FIG. 16a into the flush position of FIG. 
16, this rocking motion will be transmitted by the pivot 
77b to the driving member 169 which thereby will be 
brought back from the FIG. 15a position to the FIG. 15 
position. Simultaneously the crescent-shaped part 107a 
of the dog 70a will be rocked by the driving member 69 
and the pivot 77a from the FIG. 16a position into the 
clutching or impact position of FIG. 16. 
The modified impact clutch operates briefly as follows, 

reference being made especially to FIGS. 15-19 and FIGS. 
15a-19a. The driving member 69 rotates the hammer 
mass 0, say in clockwise direction as viewed in said 
figures, by directly engaging the pivots 77a, 77b of the im 
pact dogs 70a, 70b. As long as there is little resistance to 
rotation, the leading edge of crescent-shaped part 197a of 
the impact dog 70a will remain in clutching position and 
in contact with the anvil member face 100 (FIG. 16), 
the friction between the crescent-shaped part 107a and 
the face {e0 and between the impact dogs 70a, 70b and 
the hammer mass 10 resisting the tendency of the driv 
ing member 169 to rock the dogs 70a, 70b by camming 
the pivots 77a, 77b from the FIG. 15 to the FIG. 15a posi 
tion. Accordingly, the hammer mass 110 and the anvil 
member 25 will remain engaged and the bolt is rotated 
constantly until the resistance to rotation increases above 
some predetermined value. 
When the resistance to rotation of the anvil member 

exceeds said predetermined value the driving member 169 
will eliminate the lost motion between the driving mem 
ber 89 and the hammer mass 110 by camming the im 
pact dogs 70a, 70b and will turn to the position of FIG. 
15a, rocking the dogs 70a, 70b into the position of FIGS. 
15a-19a. The dog 70a is rocked into releasing direc 
tion bringing the crescent-shaped part 107 a flush with 
the cavity 65 out of the path of the anvil face 0 and 
in position for passing over the elevated cam portion 
102a of the cam 02, and the cylindrical part 184, FIG. 
16a. Simultaneously the dog 70b is rocked to bring the 
trailing edge of the crescent-shaped part 10.7b inward 
in radial direction, a part of the trailing edge falling into 
the path of the cam 103, FIG. 18a, while the recess 68b 
keeps the dog 70b clear of the cam 02, FIGS. 11 and 
17a. The rocking motion of the dogs is arrested by the 
axial arc-shaped flanges 72a, 72b coming into contact 
with the collar 54, FGS. 19, 19a, of the anvil member 
25. The hammer mass is now quickly accelerated 
through 360 degrees rotating around the cam portion 55 
of the anvil member 25. During this rotation the trail 
ing edge of the crescent-shaped part 107b follows the 
cylindrical reduced portion 165, FIG. 16a, and the re 
duced cam portion 103c, FIG. 18a, until it runs against 
the cam portion 103b, FiG. 18, which positively rocks 
the crescent shaped part 87 b flush with the cavity 65. 
The pivot 77b of the dog 70b transmits this rocking 
motion to the driving member 569, rocking said member 
and restoring thereby the lost motion between the driv 
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10 
ing member 109 and the hammer mass 110 and bringing 
the driving member 109 from the position of FIG. 15a 
back into the position of FG. 15. Simultaneously the 
pivotal return movement of the driving member 109 is 
transmitted to the pivot 77a so that the leading edge 
of the crescent-shaped part 107a of the dog 70a is rocked 
back into the clutching positions for impacting the face 
100, FIG. 16, whereupon the hammer mass 110 strikes a 
rotational blow on the anvil member 25. The recess 08a, 
FIG. 18, keeps the dog 70a clear of the cam 103 dur 
ing the rotation. The cycle of operation described is re 
peated as long as the resistance to rotation exceeds the 
predetermined value. 
The operation of the modified impact clutch in the 

counter-clockwise direction is, owing to the symmetry 
of the mechanisms involved, identical with operation in 
clockwise direction with the exception, that impacting 
now occurs between the leading edge of the crescent 
shaped part 107b of the dog 70b and the anvil member 
jaw 0, while the cam 102 has the task of positively 
rocking the dog 70a flush by camming the trailing edge 
of its crescent-shaped part 197a, thereby effecting through 
the intermediary driving member 109 the rocking of the 
dog 70b into impact position. 
The use of two dogs, one for performing the impact 

ing task and the other for bringing said impacting dog 
into clutching position, results primarily in an increase 
of the available impact areas on the impacting dog. 
The impact clutch embodiments above described and 

illustrated in the drawings should only be considered as 
examples and the invention may be modified in several 
different ways within the scope of the following claims. 
What I claim is: 
1. In an impact clutch having rotating driving means 

and a rotatable anvil member, the combination for torque 
transmission therebetween which comprises a rotatable 
hammer mass mounted in said clutch coaxially with said 
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anvil member, means forming a driving engagement be 
tween said driving means and said hammer mass for 
rotation thereof, a generally cylindrical impact dog, means 
for mounting said dog in said hammer mass for rotation 
therewith and angular movement with respect thereto 
about the axis of said dog in both clutching and de 
clutching directions, the axis of said dog being radially 
offset from but parallel with the axis of rotation of said 
anvil member and said hammer mass, the radially in 
Wardly disposed side of said dog facing said anvil mem 
ber being recessed to form axially and angularly offset 
oppositely directed impact edge portions a different one 
of which transmits impact to said anvil member in each 
direction of rotation of said hammer mass, cam means 
on said anvil member for engaging in each direction of 
rotation one of said impact edge portions other than the 
one which transmits impact in that direction of rotation 
effecting angular movement of said dog in said clutching 
direction, means for moving said dog in said declutching 
direction, and a bearing surface on said hammer mass 
for engaging the radially outwardly disposed side of said 
dog substantially throughout the entire length thereof. 

2. An impact clutch as recited in claim 1 in which 
Said means for mounting said generally cylindrical im 
pact dog in said hammer mass includes a semi-cylin 
drical recess in said hammer mass and disposed axially 
thereof and radially outwardly of said anvil member, 
and means for retaining said dog in said recess for said 
angular movement of said dog in said recess in both 
said clutching and declutching directions. 

3. An impact clutch as recited in claim 1 in which 
said impact dog includes at least two of said angularly 
and axially offset impact portions, and in which said 
cam means on said anvil member is disposed thereon 
for engagement with at least one of said impact portions 
on said dog for effecting said angular movement of said 
dog to move another of said impact portions thereon 
in said clutching direction. 
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4. An impact clutch as recited in claim 1 in which 
an end portion of said impact dog also forms a part of 
said means forming a driving engagement between said 
driving means and said hammer mass for rotation thereof. 

5. An impact clutch as recited in claim 1 in which 
said means forming a driving engagement between said 
driving means and said hammer mass includes lost no 
tion means therein, and in which said means for mov 
ing said dog in said declutching direction includes means 
responsive to a decrease in the amount of lost motion 
between said driving means and said hammer mass effect 
ing said angular movement of said dog in said declutch 
ing direction. 

6. In an impact clutch having rotating driving means 
and a rotatable anvil member, the combination for 
torque transmission therebetween which comprises a ro 
tatable hammer mass mounted in said clutch coaxially 
with said anvil member, means forming a continuously 
connected driving engagement between said driving 
means and said hammer mass for rotation thereof, a 
pair of spaced apart impact-transmitting and generally 
cylindrical dogs, means for mounting Said dogs in Said 
hammer mass for rotation therewith and angular move 
ment with respect thereto about the axes of said dogs in 
both clutching and declutching directions, the axes of Said 
dogs being radially offset from but parallel with the axis 
of rotation of said anvil member and said hammer mass, 
the radially inwardly disposed side of each dog facing 
said anvil member being recessed to form angularly off 
set and oppositely directed impact edge portions with 
one of said impact edge portions on one of Said dogs 
transmitting impact to said anvil member in one direc 
tion of rotation of said hammer mass and an impact 
edge portion on the other of said dogs transmitting im 
pact to said anvil member in the opposite direction of 
rotation of said hammer mass, cam means on Said anvil 

2 
oting one edge of one of said dogs in one direction upon 
each revolution of said hammer mass, interconnecting 

- means for pivoting one edge of the other of said dogs 
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member for engaging in each direction of rotation an . 
edge portion of the one of said dogs which does not 
transmit said impact in that direction of rotation effect 
ing angular movement of said dog, additional can means 
on said anvil member for engaging in each direction of 
rotation said impact edge portions on the other said dog 
effecting angular movement thereof, and means intercon 
necting said dogs effecting angular movement of one 
upon angular movement of the other whereby the one 
of said dogs which transmits impact is moved into clutch 
ing direction by said interconnecting means upon move 
ment of said other dog by said additional cam means. 

7. An impact clutch comprising a rotatable anvil 
member, a rotatable hammer mass coaxially supported 
with respect to the anvil member, rotatable driving means 
for the hammer mass, a pair of spaced apart impact trans 
mitting dogs pivotally mounted on the hammer mass for 
rotation therewith and movable relative thereto in clutch 
ing and declutching direction about an axis offset from 
but parallel with the axis of rotation of the anvil mem 
ber, axial recesses in the impact dogs facing the anvil 
member and forming opposed spaced apart edges on said 
dogs, cam means on the anvil member for positively piv 
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in the clutching direction in response to said pivoting 
movement of said first dog, and additional cam means 
for pivoting said other dog in the releasing direction, 
said additional cam means also forming a driving con 
nection between said driving means and said hammer 
mass and engaging each said dog intermediate the piv 
otal axis of each dog and the pivotal axis of said ham 
ic aSS 

8. In an impact clutch having rotating drive means 
and a rotatable anvil member, the combination for 
torque transmission therebetween which comprises a ro 
tatable hammer mass mounted in said clutch coaxially 
with said anvil member and radially outwardly spaced 
therearound, means forming a continuously connected 
driving engagement between said driving means and said 
hammer mass for rotation thereof, an axially disposed 
Semi-cylindrical recess in the radially inner surface of 
said hammer mass facing said anvil member, a generally 
cylindrical impact dog disposed in said recess for rota 
tion with said hammer mass and for angular movement 
with respect thereto in both clutching and declutching di 
rections about an axis substantially parallel to but radial 
ly spaced from said anvil member and said hammer mass, 
said recess in said hammer mass and radially outwardly 
disposed cylindrical surface of said dog being in bearing 
engagement Substantially throughout the entire axial ex 
tent of said dog during inpact thereof, an axial recess 
along the radially inwardly disposed side of said dog 
facing said anvil member and forming oppositely di 
rected axial impact edge portions on said dog a different 
one of which transmits impact to said anvil member in 
each direction of rotation of said hammer mass, cam 
means on said anvil member for engaging in each direc 
tion of rotation the one of said impact edge portions on 
said dog which does not transmit impact in that direc 
tion of rotation effecting angular movement of said dog 
in said clutching direction whereby impact is imparted 
to said anvil member by said other impact edge portion 
on said dog, and means for effecting angular movement 
of said dog in said declutching direction. 

9. An impact clutch as recited in claim 8 in which 
said dog comprises the sole driving connection between 
said driving means and said hammer mass and between 
said hammer mass and said anvil means. 
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