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(57) ABSTRACT 
An electric hand-held poWer tool (2) has a main housing (4) 
of a shell-type construction a tool spindle (14) projecting 
from the main housing (4) at a Working tool-side end (18) of 
the housing and Which can be rotated around a operational 
axis (A) by a motor (12) and a gear unit (16) Which are 
accommodated in the main housing (4), With an axial 
percussion movements being applied to the tool spindle (14) 
by a ratchet percussion mechanism (38) having a toothed 
rim (43), Which is ?xed With respect to the housing and 
Which is connected to a supporting body (44) that is sup 
ported in the main housing (4), the toothed rim (43) coop 
erating With a toothed rim (41) Which is movable so as to be 
coupled With the tool spindle (14) for joint rotation there 
With, and the supporting body (44) being supported by a 
supporting element (58) in a direction remote from the 
Working tool-side end (18) of the housing, With the support 
ing element (58) being formed in a circumferentially extend 
ing manner at an inner surface (56) of an outer shell (34) of 
the main housing (4), and the supporting body (44) directly 
contacting the supporting element (58). 
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HAND-HELD POWER TOOL WITH RATCHET 
PERCUSSION MECHANISM 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The invention relates to an electric hand-held 
power tool including a main housing, formed particularly of 
a plastic material and having a shell-type construction, and 
a tool spindle Which can be connected to a tool holder for 
joint rotation thereWith and Which projects from the main 
housing at its Working tool-side end. The tool spindle can be 
rotated around a operational axis by a motor and a gear unit 
Which are accommodated in the main housing. In addition, 
axial percussion movements can be applied to the tool 
spindle along the operational axis by a ratchet percussion 
mechanism. For this purpose, the ratchet percussion mecha 
nism has a toothed rim Which is ?xed With respect to the 
housing and Which is connected to a supporting body that is 
supported in the main housing. The toothed rim cooperates 
With a toothed rim Which is movable so as to be coupled With 
the tool spindle for joint rotation thereWith, and the support 
ing body is supported by supporting means in a direction 
remote from the Working tool-side end of the housing. 

[0003] 2. Description of the Prior Art 

[0004] In hand-held poWer tools of the kind mentioned 
above, a rotating movement of the tool spindle Which is used 
for a drilling process or a screW-driving process can be 
combined, in addition, With an axial reciprocating move 
ment in order to increase the forward feed of the drill or the 
screWing speed, e.g., of self-cutting screWs. The above 
mentioned ratchet percussion mechanism is used particu 
larly in smaller poWer tools such as screW-driving tools 
having an added percussion function, or hammer drills. 
PoWer tools of this kind often have a main housing of 
shell-type construction made of a plastic material and Which 
is essentially formed of tWo shells Which extend along the 
operational axis and, When the tool device is oriented in 
typical fashion With the handle directed doWnWard, contact 
one another along a abutment Which extends substantially 
along a vertical plane parallel to the operational axis. 

1. Field of the Invention 

[0005] Accordingly, all of the essential functional compo 
nents of the hand-held poWer tool can be assembled before 
hand in a half-shell and subsequently secured in a ?nalized 
manner by attaching the second half-shell, Which apprecia 
bly facilitates assembly as a Whole compared to tools With 
a cup-type construction, for example, and loWers production 
costs. 

[0006] DE 42 36 819 A1 discloses a rotary tool that is 
operated by a motor and has a spindle Which is movable in 
an axially reciprocating motion by a percussion device. The 
percussion device has a movable cam member Which is 
arranged at the spindle. This movable cam member coop 
erates With a ?xed cam member Which is formed on a cam 

disk. The cam disk is supported aWay from a chuck in the 
axial direction in an inner housing, Which encloses a gear 
unit, With the intermediary of a steel plate. 

[0007] When this knoWn rotary tool is pressed against a 
surface to be treated, the How of force is directed from the 
hand of the operator, via a grip area at the main housing, to 
the inner housing and then, via the steel plate, to the ?xed 
cam member. The movable cam member repeatedly moves 
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aWay from the ?xed cam member during the rotational 
movement of the spindle so as to generate the axially 
impacting reciprocating movement of the spindle. 

[0008] Due to relative movements of the tWo housing parts 
caused by deformations, impact energy losses occur particu 
larly betWeen the main housing and the portion of the inner 
housing that is supported at a relatively large distance from 
the latter. This can impair operational ef?ciency particularly 
in comparison With tools of cup-type construction Which 
also have main housing portions that extend transverse to the 
operational axis and support the supporting body axially 
form behind. A tool of this kind having a cup-type construc 
tion, is knoWn, for example, from German Patent DE 1 204 
126 C2. 

[0009] Also, a tool of the kind mentioned above Which has 
a shell-type construction, usually a plastic housing, in order 
to reduce Weight, is relatively susceptible to forces acting on 
the housing from the outside transverse to the operational 
axis. For example, attaching a side handle With a clamping 
band that is securely clamped around the housing, can lead 
to a deformation of the housing. These deformations can 
lead, in turn, to malfunction or complete blocking of com 
ponents of the tool such as the gear unit, a torque clutch, or 
an on/olf circuit of the percussion device, for example. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to eliminate 
the disadvantages mentioned above in a hand-held poWer 
tool of a shell-type construction and to increase operational 
ef?ciency and stability. 

[0011] This and other objects of the present invention, 
Which Will become apparent hereinafter, are achieved by 
providing a poWer tool in Which the supporting means are 
formed so as to extend circumferentially at an inner surface 
of an outer shell of the main housing, and the supporting 
body directly contacts the supporting means. In this Way, a 
direct How of force is achieved from the main housing to the 
supporting body With the toothed rim held thereon and 
Which is ?xed With respect to the housing. Thereby, the 
impact energy loss can be appreciably reduced, and the 
operational ef?ciency of the hand-held poWer tool can be 
increased. The circumferentially arranged supporting means 
provides for a particularly stable support in the operational 
direction. The circumferential arrangement can be circum 
ferentially continuous or circumferentially discontinuous. 

[0012] The supporting body advantageously forms a radial 
contact surface Which contacts the outer shell circumferen 
tially in radial direction. In this Way, the supporting body 
supports the main housing on the inner side and accordingly 
imparts a greater stability, particularly With respect to exter 
nal loads on the main housing acting transverse to the 
operational axis. 

[0013] In a particularly preferred embodiment of the 
invention, the radial contact surface contacts the inner 
surface of the outer shell at the axial height of a cylindrical 
outer surface of the outer shell. In this Way, the supporting 
body can stabiliZe the main housing precisely at that location 
Where a side handle can be attached With a clamping band. 
This prevents a deformation Which can cause malfunctions 
or even damage the main housing. 

[0014] The supporting body is preferably formed as a 
sleeve-shaped base body from Which a plurality of support 
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arms project radially, the free ends of these support arms 
forming a radial contact surface. This results in a stable 
radial supporting action of the support arms While, at the 
same time, a large portion of the supporting body can be 
positioned in axial direction of the toothed rim. This 
increases the mass of the area of the supporting body that is 
primarily responsible for the supporting action and, in turn, 
increases the operational e?iciency of the poWer tool. 

[0015] The supporting body is advantageously made of 
metal so that, on the one hand, a stable radial support is 
achieved and, on the other hand, the toothed rim Which is 
?xed With respect to the housing is supported axially by a 
particularly large mass, Which further increases the opera 
tional e?iciency of the poWer tool. 

[0016] Further, the supporting body is advantageously 
held at a gear unit housing. In this Way, the gear unit housing 
can also be stabiliZed by the supporting body, and assembly 
is also facilitated. 

[0017] In this connection, it is especially advantageous 
When the supporting body is cast integrally With the gear unit 
housing. The space requirement can be reduced in this Way. 
Further, the tWo elements are handled jointly in this Way, 
Which further facilitates assembly. Also, the gear unit hous 
ing is considerably stabiliZed in this Way. 

[0018] It is advantageous When a spindle bearing is 
pressed into the supporting body. In this Way, the tWo 
toothed rims of the ratchet percussion mechanism can be 
positioned especially accurately relative to one another, 
resulting in reduced Wear. 

[0019] Bearing recesses for guiding slip clutch means are 
advantageously incorporated in the supporting body so that 
the supporting body takes on an additional function and the 
quantity of individual components of the tool device is 
further reduced Which again facilitates assembly. 

[0020] The novel features of the present invention, Which 
are considered as characteristic for the invention, are set 
forth in the appended claims. The invention itself, hoWever, 
both as to its construction and its mode of operation, 
together With additional advantages and objects thereof, Will 
be best understood from the folloWing detailed description 
of preferred embodiment, When read With reference to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The draWings shoW: 

[0022] FIG. 1 a side vieW of hand-held poWer tool accord 
ing to the present invention; 

[0023] FIG. 2 a partial cross-sectional vieW of a front 
portion of the hand-held poWer tool according to FIG. 1 With 
one shell half of the housing removed; 

[0024] FIG. 3 a side vieW ofa toothed rim ofthe hand-held 
poWer tool according to FIG. 2 at a supporting body; and 

[0025] FIG. 4 a rear vieW of the supporting body in 
direction IV in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0026] FIG. 1 shoWs a hand-held poWer tool 2 in the form 
of a battery-operated screW-driving poWer tool With an axial 
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impact function. The screW-driving poWer tool has a main 
housing 4 of shell-type construction Which has tWo parts and 
Which forms a contact pressing surface 8 at its rear end 6 and 
from Which a pistol-like handle 10 projects laterally. A motor 
12 is accommodated in the main housing 4. The motor 12 
rotates a tool spindle 14 around an operational axis A by 
means of a gear unit 16. 

[0027] The tool spindle 14 projects in operational direc 
tion R from a Working tool-end side 18 of the main housing 
14 and is connected at its free end to a tool holder 20 in the 
form of a chuck for a joint rotation thereWith. The tool 
spindle 14 projects through an adjusting sleeve 21 Which is 
supported for rotation betWeen the main housing 4 and the 
tool holder 20 for adjusting a maximum torque. 

[0028] Further, a side handle 22, Which is ?xedly clamped 
to the main housing 4 by a clamping band 24, is provided at 
the hand-held poWer tool 2. 

[0029] FIG. 2 shoWs the Working tool-side end 18 of the 
hand-held poWer tool 2 in the open state, i.e., a housing shell 
half 26 of the tWo-part main housing 4 on the left-hand side 
With respect to the operational direction R is removed from 
a right-hand housing shell half 28, as is indicated by arroW 
D shoWing the disassembly direction. 

[0030] In the state of ?nal assembly, the left-hand housing 
shell half 26 contacts ajoint face 30 of the right-hand 
housing shell half 28 extending parallel to the handle 10, and 
the tWo housing shell halves 26, 28 are screWed together 
With a screW mandrel 32, forming together an outWardly 
closed outer shell 34. The closed outer shell 34 de?nes a 
cylindrical outer surface 36 and the clamping band 24 of the 
side handle 22 can be secured thereon. 

[0031] Further, FIG. 2 shoWs a ratchet percussion mecha 
nism 38 Which has a movable ratchet ring 40 With a movable 
toothed rim 41. The ratchet ring 40 is connected to the tool 
spindle 14 for joint rotation thereWith. During operation of 
the ratchet percussion mechanism 38, the movable toothed 
rim 41 cooperates With a ?xed toothed rim 43 of a ?xed 
ratchet ring 42 Which is Welded to a metal supporting body 
44. The supporting body 44 is, in turn, cast integrally With 
a gear unit housing 46 made of plastic and in Which the gear 
unit 16 is held and Which is inserted into the main housing 
4 When assembling the hand-held poWer tool 2. 

[0032] As can be seen in particular in FIGS. 3 and 4, the 
supporting body 44 has a sleeve-shaped base body 48 Which 
is connected at its end surface to the ratchet ring 42 Which 
is ?xed With respect to the housing. As is shoWn in FIG. 2, 
a spindle bearing 49 can be pressed into this sleeve-shaped 
base body 48. At a side remote from the ?xed toothed rim 
42, the base body 48 is Widened and has radially projecting 
support arms 50 Which are arranged in a star shape. The free 
ends of these support arms 50 form a discontinuous circum 
ferentially extending radial contact surface 52. Further, a 
bearing recess 54 in the form of an axially continuous 
borehole is provided at each support arm 50. 

[0033] As is shoWn in FIG. 2, tWo rib-shaped supporting 
elements 58, Which extend circumferentially parallel to one 
another, are formed at an inner surface 56 of the outer shell 
34 at the axial height of the outer surface 36 and, betWeen 
them, form a groove-shaped receptacle 60 for the free ends 
of the support arms 50. The radial contact surface 52 formed 
by the support arms 50 contacts the outer shell 34 in the 
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receptacle 60. Further, spherical slip clutch elements 62 of a 
slip clutch, Which is designated in its entirety by reference 
numeral 64, are guided in the bearing recesses 54. The 
maximum torque of the slip clutch 64 can be adjusted With 
the adjusting sleeve 21. 

[0034] When ?xing the side handle 22, the clamping band 
24 is placed on the cylindrical outer surface 36 and is 
tightened. The outer shell 34 is supported in the area of the 
cylindrical outer surface 36 on the inner side by the sup 
porting body 44. This prevents deformations at the main 
housing 4 When ?xing the side handle 22, Which deforma 
tions could impair the operation of the slip clutch 64 or gear 
unit 16, for example. 

[0035] When operating the hand-held poWer tool 2, a 
contact pressure P, Which is applied by an operator to the 
handle 10 or to the contact pressure surface 8, is delivered 
directly to the supporting body 44 in the operational direc 
tion R via the supporting means 58 facing the rear end 6. 
Since this supporting body 44 contacts the inner surface 56, 
no offset torque, Which could result in a noticeable defor 
mation of the supporting means 58, occurs betWeen the 
support arms 50 and the outer shell 34. 

[0036] Alternative supporting means in the form of an 
abrupt narroWing of the inner surface 56 in direction of the 
rear end are also conceivable. 

[0037] Because of the especially rigid support in the 
operational direction R Which is brought about in both of 
these cases, the contact pressure P is transmitted With 
particularly loW loss from the main housing 4 to the sup 
porting body 44 and, therefore, to the toothed rim 43 Which 
is ?xed With respect to the housing. Because of this and 
because of the large mass of the metal supporting body 
Which provides an additional supporting action, the impact 
energy transmitted to the tool holder 20 by the ratchet 
percussion mechanism 38 and, accordingly, the operational 
ef?ciency of the device 2 can be increased. 

[0038] Though the present invention Was shoWn and 
described With references to the preferred embodiment, such 
is merely illustrative of the present invention and is not to be 
construed as a limitation thereof and various modi?cations 
of the present invention Will be apparent to those skilled in 
the art. It is therefore not intended that the present invention 
be limited to the disclosed embodiment or details thereof, 
and the present invention includes all variations and/or 
alternative embodiments With the spirit and scope of the 
present invention as de?ned by the appended claims. 
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What is claimed is: 
1. Electric hand-held poWer tool (2), comprising a main 

housing (4) having a shell-type construction; a tool spindle 
(14) projecting form the main housing (4) at a Working 
tool-side end (18) of the main housing (4) and rotatable 
around a operational axis (A) by a motor (12); a gear unit 
(16) Which is accommodated in the main housing (4) and 
transmits a driving torque form the motor (12) to the spindle 
(4); a ratchet percussion mechanism (38) for applying a 
percussion movement to the spindle (4) and having a toothed 
rim (43) Which is ?xed With respect to the housing and 
Which is connected to a supporting body (44) supported at 
the main housing (4), the toothed rim (43) cooperating With 
a toothed rim (41) Which is connected With the tool spindle 
(14) for joint rotation thereWith; supporting means (58) for 
supporting the supporting body (44) in a direction remote 
from the Working tool-side end (18), the supporting means 
(58) being formed in a circumferentially extending manner 
at an inner surface (56) of an outer shell (34) of the main 
housing (4), and the supporting body (44) directly contact 
ing the supporting means (58). 

2. A hand-held poWer tool according to claim 1, Wherein 
the supporting body (44) has a radial contact surface (52) 
Which contacts the outer shell (34) circumferentially in a 
radial direction. 

3. A hand-held poWer tool according to claim 2, Wherein 
the radial contact surface (52) contacts the inner surface (56) 
at an axial height of a cylindrical outer surface (36) of the 
outer shell (34). 

4. A hand-held poWer tool according to claim 1, Wherein 
the supporting body (44) has a sleeve-shaped base body (48) 
from Which a plurality of support arms (50) project radially, 
the free ends of the support arms (50) forming a radial 
contact surface (52). 

5. A hand-held poWer tool according to claim 1, Wherein 
the supporting body (44) is made of metal. 

6. A hand-held poWer tool according to claim 1, Wherein 
the supporting body (44) is held at a gear unit housing (46). 

7. A hand-held poWer tool according to claim 6, Wherein 
the supporting body (44) is cast integrally With the gear unit 
housing (46). 

8. A hand-held poWer tool according to claim 1, Wherein 
a spindle bearing (49) is pressed into the supporting body 
(44). 

9. A hand-held poWer tool according to claim 1, Wherein 
bearing recesses (54) for guiding slip clutch means (62) are 
incorporated in the supporting body (44). 

* * * * * 


