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12 Claims. 

The present invention relates to motor-driven 
striking-tools of the kind in which a reciprocating 
and, as an alternative, also rotating striking 
member transmits striking-energy to an axially 
movable anvil or tool holder, wholly or partly, 
Surrounded by a sleeve rotated by the motor. The 
object of this invention is to provide such a re 
silient Support of the anvil in axial direction. So 
as to allow it to return automatically after each 
stroke to a certain working position previously 
determined and adapted to the motion of the 
striking-member. According to a special em 
bodiment of the invention a similar arrangement 
may be used to maintain the anvil in a predeter 
mined position of rest, when the tool runs ide. 
In Order to repress the recoil of the anvil in 

motor-driven striking-tools of the present kind, 
coil springs have hitherto been used, by means 
of which the displacement of the anvil in the 
direction towards the striking-member has been 
limited. Such springs are, however, very un 
reliable, require large Space and render the 
assembling and the dismounting of the tool diffi 
??il?. 
According to the present invention, instead of 

using Springs or other hitherto known means for 
impeding and eventually arresting the recoil 
motion of the anvil, the rotating motion of a 
rotatable member, such as the above mentioned 
rotatable sleeve Surrounding the anvi is utilized 
for this purpose by arranging means developing 
centrifugal force incident to the rotation of Said 
rotatable member, and by adapting said means 
so as to act upon the anvil in response to said 
centrifugal force in the desired way during its 
recoil motion, 
This novel principle of guiding the recoil 

motion of the anvil may be realized by arranging 
between said rotatable sleeve and the anvil one 
or more rolling-bodies so as to partake, wholly 
or partly, in the rotating motion of said sleeve 
and also in the axial motions of the anvil, said 
rolling-bodies developing centrifugal force, dur 
ing Said rotating motion; there being also pro 

45 vided guiding means adapted to coact with said 
rolling-bodies in response to said centrifugal 
force so as to effect the desired impeding and 
arresting action upon the anvil during its recoil 
motion. 
Said guiding means may consist of one or more 

guiding faces arranged on the rotatable sleeve 
of such shape. So as to force said rolling-bodies, 
which are arranged to partake in the axial 
motions of the anvil, towards their axis of rota 
tion in opposition to the action of said centrifugal 

force during the recoil motion of the anvil, there 
by counteracting the recoil motion. 
The rolling-bodies may, for instance, be loosely 

arranged in a circular groove on the anvil, and 
the guiding faces may be shaped so as to ap 
proach the axis of the anvil in the direction of the 
recoil motion. The guiding faces may thus be 
formed concave towards said axis with their upper 
parts approaching said axis. The guiding faces 
may be formed as surfaces of rotation about said 
axis, or they may consist of a number of Surfaces, 
each one limited in the peripheral direction and 
embracing the rolling-bodies so as to force them 
to wholly partake in the rotation of the sleeve. 
It has, however, been found that the friction be 
tween the rolling bodies and the sleeve is suffi 
cient to give to the former a satisfactory motion 
of rotation, wherefore the simpler Way of form 
ing the guiding face as a surface of rotation may 
be used to advantage. Especially is this the case 
of the interspace between the sleeve and the anvil 
is filled with a suitable lubricant, whereby the 
friction between the sleeve and the rolling bodies 
is increased. 
The guiding faces may beformed so as to arrest 

the anvil in a predetermined axial position most 
suitable for transmitting the striking-energy of 
the striking-member to the anvil. 
Another object of the invention is to provide 

means whereby the anvil can be kept out of 
reach of the striking member, when the tool is 
running idle. Said means may for instance con 
sist of a particular guiding face adapted to coact 
with the rolling-bodies. Said guiding-face may, 
for instance, be provided with a part projecting 
towards the axis of the anvil, which projection 
limits the movement of the anvil towards the 
striking member when the anvil is not in use. 
Said guide face may be arranged below the above 
described guide face for repressing the recoil 
motion of the anvil, and be separated from the 
same by means of said projecting part. 
Other features characteristic. of the invention 

Will be more closely set forth in connection with 
the description of the embodiments shown in the 
annexed drawings. 

Fig. 1 shows a tool, in side view, constructed 
according to the invention, Fig. 2 shows the 
bottom part of the same tool in longitudinal 
section, and Figs. 3 and 4 illustrate some details. 
Fig. 5 shows a longitudinal Section through the 
bottom part of the tool in a slightly modified 
embodiment. Fig. 6 shows a detail of the tool in 
Fig. 5, and Fig. 7 is a section on the line VII-VII 
in Fig. 6, Figs, 8 and 9 illustrate details of two 
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the balis during their rotation. 

axis is formed. 

2 
more embodiments and Figs, 10, 11, 12, 13 show 
other embodiments of rolling-bodies of non 
Spherical shape. 

Referring to Figs. 1-4, 1 is the frame of the 
tool provided with the handle 2. The top part 
of this frame 1 contains an electric motor 3, the 
rotoi of which is rigidly connected with a sleeve 
4 which has its botton end Supported by a ball 
bearing 5 at the outside of a support-sleeve 6. 
Mounted to be displaced and to slide in the in 
terior of this sleeve 6 is an anvil 8 provided with 
a channel 7. The anvil has its top-end provided 
With oblique shoulders 9 cooperating with corre 
Sponding shoulders 10 located on the striking 
member 11, which is mounted to be displaced in 
the top part of the sleeve 4. The Striking-mem 
ber is provided With radially mounted balls 12 
cooperating with oblique guide-grooves 13 in the 
sleeve in such a way that after the recoil, pro 
duced by the stroke of the oblique shoulders 10 
against the shoulders 9, the Striking-Ileiber 11 
Will again be imparted an advancing Striking 
motion by the pressure of the balls 12 against the 
oblique guide-grooves 13, said balls being acted 
upon by centrifugal force. 

Between the Sleeve and the anvil there are 
arranged one or more rolling-bodies, preferably 
in the form of a number of balls 14, which are 
loosely inserted in a circular peripheral groove 
17 in the anvil, so as to enable the balls to rotate 
around the longitudinal axis of the anvil and at 
the same time to partake in the axial motions 
of the anvil. The interior of the Sleeve 14 is 
provided with One or several guiding faces 15, 15'., 
15", 16, so formed that the balls 14 during dif 
ferent phases of the Operation of the tool rest 
against different parts of said guiding faces. 
When the tool is brought into operation and 

the sleeve 4 is rotated by the notor, the balls 
14 Willi follow the Sleeve more or less in this ro 
tation, depending on how the guiding faces are 
formed. According to Figs. 1-4, the guiding faces 
are formed as Surfaces of rotation about the 
longitudinal axis of the anvil. It has been found 
that the friction between the balls and the sleeve 
is Sufficient to give to the balls a Satisfactory 
Speed of rotation for the purposes explained be 
low. Said speed of rotation may, however, be 
increased by filling the interspace between the 
Sleeve and the anvil with a greasy lubricant, 
whereby the fiction between the balls and the 
sleeve is augmented. 
When the balls 14 are thus rotating in the 

groove 17 they develop centrifugal force and 
are pressed. With increased force against the guid 
ing faces. One part 15 of said guiding faces has 
the object of coacting with the balls 14. So that 
the balls will exert an impeding and finally an 
arresting action upon the anvil during its recoil 
notion. For this purpose, said part 15 of the 
guiding faces is given such a shape that the balls 
14, during the recoil motion of the anvil, are 
foiced inwardly toward the axis of the anvil in 
opposition to the centrifugal force developed by 

Said guiding 
face 15 nay, therefore, as shown, have a gener 
atrice, which approaches the axis of the anvil 
in the direction of its recoil motion, so that a 
Surface of conical or concave form towards said 

When the balls, thus, during 
the recoil motion of the anvil are forced to ap 
proach toward the axis of the anvil, the cen 
trifugal force developed by them will oppose this 
motion. The necessary energy to overcome this 
resistance has to be taken from the kinetic en 
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ergy of the anvil. Hence, the recoil motion of 
the anvil will be gradually innipeded, and by 
giving a correct shape to the guiding face 15, 
it Will be possible to finally arrest the anvil at 
a desired position, indicated by dotted lines in 
iig. 2, the balls then resting against the upper 
part i5' of the guiding face 15. The guiding 
face 15 should be so formed that the anvil, when 
thus arrested, occupies the most favorable posi 
tion for obtaining new striking-energy from the 
reciprocating Striking-Inember 11. The balls 
i4, which are constantly rotating, will, owing to 
the effect of centrifugal force, tend to remove 
a Way from the axis of the anvil and will there 
fore operate to press the anvil downwards. Thus, 
the balls 14 Will assist the anvil in its inotion 
during a power-stroke but oppose its motion dur 
iing the recoil stroke in a manner similar to a 
Spring. In order to arrest the downward motion 
Of the anvil, the guiding face 15 may be provided 
With an in Wardly projecting part 15', so that, 
When the balls enter upon the part 15', they 
are caused to move towards the axis Of the anyil 
in opposition to centrifugal force. They will then 
in a similar manner, as described above, arrest the 
anvil in a desired position, provided that said 
part 15' has been given a correct shape and that 
the striking-motion of the anvil is so great that 
the balls will enter upon said part 15' of the 
guide face. 
When the tool is lifted from the work and, 

thus, is running idle with the striking-member 
11 still reciprocating and the sleeve 4 still rotat 
ing, it is of importance that the anvil is auto 
matically brought out of reach of the striking 
member. For this purpose, there is provided on 
the interior of the sleeve 4 an inwardly project 
ing surface so arranged that, when the striking 
member hits the idle anvil, the latter is pressed 
downwards So far that the balls 14 will pass said 
projecting surface, which afterwards Will pre 
went the anvil from imoving again towards the 
Striking-member, unless forced to do so, as for 
instance oy pressing the tool against the work, 
According to a preferred form of the invention, 
Said projecting Surface may be the same as the 
above-mentioned lower part 15' of the guiding 
face 15 and may be cointinued downward with 
an outwardly curved guiding face 16. After pass 
ing the surface 15' the balls 14 will then rest 
against the surface 16. As the centrifugal force 
tends to keep the balls as remotely as possible 
from the axis of rotation, it is apparent that 
the balls will offer resistance against any effort 
to move them upwards past the surface 15'. The 
position of the balls when the tool is running 
idle is shown in full lines in Fig. 2. When a tool 
inserted in the anvil, for instance a rock-drill, is 
pressed against the work, the anvil is pressed 
upwards, and the balls are forced to pass the 
projecting surface 15' and again enter upon 
the guiding face 15. 

Instead of forming the guiding faces 15, 16 as 
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Surfaces of rotation, as shown in Figs. 1-4, they 
may consist of a number of Surfaces, each limited 
in a peripheral direction, as illustrated in Figs. 
5-7. Each separate guiding face is then formed 
as a recess in the interior surface of the sleeve 4, 
and into each one of them a ball 14 is entered so 
that the balls are forced to Wholly participiate in 
the rotation of the sleeve. 
A somewhat modified form of the guiding faces 

15, 16 is illustrated in Fig. 8. 
According to the invention, it is not necessary 

to use two guide-faces 15, 16, but these may be ???? 
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1,948,409 
replaced by a Single face 18, as shown in Fig. 9. 
In this case, the anvil 8 will be automatically 
i. e. without any action from the striking-member 
11-put out of the way of the striking-member, 
as soon as the tool is raised from the Work. The 
ball 14 shown by full lines indicates the axial 
position of the ball and, thus, Gf the anwil dur 
ing operation of the tool, the ball shown by dotted 
lines indicating the axial positicin of the anvil 
with the togi running idle. 
Instead of balls 14 other kinds of rolling-bodies 

may be used, for instance having the shape shown 
in Figs. 10, 11 and 12, 13 respectively. 

Different parts in the modifications illustratedi 
in Figs, 5-9 are designated by the sailine nunerals 
as corresponding parts in FigS. 1-4. 

Having now particularly described the linature of 
my invention and the manier of its Operation, 
what I claim is: 

1. In a striking tool, a striking inenber, Ileans 
for impating a reciprocating motion to Said strik 
ing member, an axially Mowable anvill engageable 
by said striking member, a rotatable aerner, 
means for in parting a rotary notion to Said rotat 
able member, and means adaptad to act on the 
anvil in response to centrifugal forge developed 
incident to the rotation of Said rotatable 3:18:liber 
so as to effect an impeding and eventually arrest 
ing action upon the anvil during its recoil inotion. 

2. In a striking tool, a striking member, neans 
for imparting a reciprocating motion i.0 Said Strik 
ing member, an axiaily Movable anvill engageable 
by said Striking neiper, 2, jotatable theiker, 
means for imparting a rotary motion to Said 'otat 
able member, rolling bodies adapted to act on tine 
anvil and ai'iranged to develop centrifugal force 
at the rotation of Said rotatable neiner, and 
guiding ineans adapted to coact with Said 'olling 
bodies in response to Said centrifugal force So as 
to effect an impeding and ewentil?ly airesting 
action upon the anvil during its recoil motion. 

3. In a striking tool, a striking neiber, neans 
for imparting a reciprocating notion to said 
Striking memper, aín axially novable anvill en 
gageable by said stiriking inenber, a rotatable 
member Surrounding the anvil, aeans for in 
parting a rotaly motioi to said l'Ottatable ineinbe)', 
rolling bodies adapted to act on the anvil and 
arranged to develop centrifugai force at the rota 
tion of said rotataiole nexiber, and a guiding face 
arranged. On Said iota table nember and adapted 
to coact with said rolling bodies in response to 
said centrifugal force So as to effect an impeding 
and eventually airesting action upon the anvil 
during its recoil motion. 

4. In a striking tool, a Striking inembar, means 
for imparting a reciprocating motion to said strik 
ing member, an axially movable anvi engageable 
by said stiriking member, a rotatable member Sur 
rounding the ainvil, imeanS for in parti ing a rotary 
notion to Said rotatable neige;', foliing bodies 
adapted to paitake in the axial nation of the 
anvil and arranged to develop centrifugai force 
at the rotation of said rotatable member, and a 
guiding face arranged on said rotatable meniser 
and adapted to coac, With Said 'olling to dies a 
response to said centrifugal force so as to effect 
an impeding and eventually airesting action upon 
the anvil during its recoil motion. 

5. In a striking tool, a striking member, ineans 
for in parting a reciprocating inotion to said strik 
ing member, an aXially TOWa?bie an Vill Engageable 
by said striking meinber, a rotatable member sur 
rounding the anvil, m2ans for impaiting a rotary 
motion to said rotatable member, rolling bodies 

3 
adapted to partake in the axial notion of the 
aiivil and to be inparted a rotary motion by said 
rotatable member so as to develop centrifugal 
force, a guiding face for said 'olling iodies 
ranged On Said rotatable Imºib Said guiding 
face having such a shape SO as to force Said rolling 
bodies towards the axis of rotation in Cpposition 
to the action of said ceintrifugal force during the 
recoil notion of the anvil thereby in pediing and 
eventually airesting said motion. 

6. In a Striking tool, a Striking member, means 
foi imparting a, reciprocating motion to Said Strik 
iing member, an axially nowable anvil engageable 
by said striking inerabar, a rotatable member Sur 
rounding the ainvil, neans for imparting a rotary 
notion to Said rotatable member, rolling bodies 
loosely arranged in a circuilar groove on the anvil, 
a guiding face ari'anged. On Said rotatable mem 
her and adapted to inpart a rotary motion to Said 
rolling bodies so as to develop centrifugal force, 
Said guiding face having Such a shape. So as to 
force said rolling bodies towards the axis of rota 
tion in opposition to the action of said centrifugal 
force during the recoil riotion of the anvil thereby 
in peding aid eventually arresting Said motion. 

7. In a striking tool, a striking neimber, means 
for imparting a reciprocating notion to said strik 
ing member, an aXially inovable an Vili engageable 
by said striking member, rolling bodies loosely 
arranged in a circular groove on the anvil, a 
guiding face for said rolling bodies forined as a 
surface of rotation about the axis of the anvil and 
arranged on a rotatable menhei', means for 
rotating the latter, said guiding face having such 
a shape so as to force the rolling bodies towards 
the a Xis Of the an Will dUlring the recoil motion of 
the latter, and thereby bring them to develop a 
centrifugal force that inpedes and eventually 
arrests the recoil motioia. 

8. in a Striking tool, a striking in ember, means 
for inparting a reciprocating motion to said 
Striking Inenber', an axially novable anvil en 
g2 geable by Said Striking ineber, irolling bodies 
loosely arranged in a circular groove oin the anvil, 

a" 
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a guiding face for said rolling bodies formed as a 
Surface of rotation about the axis of the anvil and 
arraiged Gin a, rotatabie member, means for rotat 
ing the latter, the generatrice of said guiding face 
approaching the axis of the anvil in the direction 
of its recoil motion. So as to force the rolling bodies 
towards Said axis during said notion, thereby 
bringing then to develop a centrifugal force that 
in pedes and eventually arrests the recoil motion. 

9. in 3, Striking tool, a striking nemier, Ileans 
for in parting a reciprocating motion to said 
Striking member, an axially movable anvil engage 
akcie by Saidi Striking nember, a rotatable mem 
ber, nie&S for imparting a rotary innotion to said 
rotatasie neinber, means adapted to act on the 
anvil in response to centrifugal force developed . 
incident to the rotation of said rotatable inenber 
SO 3.5 to effect an impeding and eventually arrest 
ing action upon the anvil during its recoil motion, 
andi mea HS for reimowing and keeping the anvil 
Out of touch with the striking member when the is: 
iCol is running idle. 

ið. In a striking tool, a striking member, means 
for in parting a reciprocating notion to said 
Striking neiber, an axially movable anvil en 
gageable by said striking member, a rotatable is 
inenber Surrolinding the anvil, means for impart 
ing a rotary Instion to said rotatable member, 
roling bodies adapted to partake in the axial no 
tion of the ashvil arranged to develop centrifugal 
force at the rotation of said rotatable member, 
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4. 
and a guiding face arranged on Said rotatable 
member and adapted to coact with said rolling 
bodies in response to Said centrifugal force SO aS 
to effect an impeding and eventually arresting 
action upon the anvil during its recoil motion, 
Said guiding face being provided with means co 
acting with said rolling bodies so as to keep the 
anvil out of touch with the strilking member when 
the tool is running idle. 

11. In a Striking tool, a Striking member, meals 
for imparting a reciprocating motion to Said 
striking member, an axially movable anvil en 
gageable by Said striking member, lolling bodies 
loosely arranged in a circular groove On the anvil, 
a guiding face for said rolling bodies formed as a 
surface of rotation about the axis of the anvil and 
arranged on a rotatable member, means for rotat 
ing the latter, said guiding face being concave 
towards the axis of the anvil so as to force the 
rolling bodies towards said axis during the axial 
motions of the anvil, thereby bringing then to 

1,948,409 
develop centrifugal forces that impede Said 
motions. 

12. In a striking tool, a striking member, means 
for inaparting a reciprocating motion to Said 
Striking member, an axially movable anvil en 
gageable by said striking member, rolling bodies 
Cosely arranged in a circuial groove on the anvil, 
a guiding face for Said rolling bodies formed as a 
surface of rotation about the axis of the anvil and 
arranged on a rotatable member, means for 
rotating the latter, said guiding face being con 
cave towards the axis of the anvil so as to force 
the rolling bodies towards said axis during the 
axial motions of the anvil, thereby bringing them 
to develop centrifugal forces that impede said 
motions, said guiding face being provided with 
an in Wardly projecting part, adapted to keep the 
anvil out of touch. With the Striking member When 
the tool is running idle. 
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