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[57] ABSTRACT 

A synthetic plastic housing of a hammer-drill has an 
output shaft for coupling with the drill bit, the output 
shaft being mounted in the~housing for rotary and re 
ciprocable displacement. A drive drives the output 
shaft in rotation and the inner end of the output shaft 
carries a disc which is normally in engagement with a 
juxtaposed but ?xed disc, with the two discs having 
respectively engaging projections so configurated that 
when the disc on the output shaft rotates with the lat 
ter, it will alternately be urged away from and be al 
lowed to move closer to the ?xed disc so that the out 
put shaft reciprocates axially. A cylindrical control e1 
ement extends transversely of the axis of the output 
shaft in the region of the rear end thereof, having at 
least two surfaces which extend in parallelism with the 
axis of the cylindrical control member but are located 
at different distances from this axis. The control mem 
ber is turnable so that, when the surface located 
closer to this axis is juxtaposed with the inner end of 
the output shaft, there is no contact with the latter, 
whereas when the surface which is farther from the 
axis of the control member is juxtaposed with the 
inner end of the output shaft it presses against the lat 
ter, urging the same and thereby the disc thereon 
away from and out of engagement with the ?xed disc 
so that the output shaft will only rotate but not recip 
rocate. 

6 Claims, 3 Drawing Figures 
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HAMMER-DRILL 

BACKGROUND OF THE INVENTION 

The present invention relates to a tool, and more par 
ticularly to a portable tool. Still more particularly, the 
invention relates to a drill and in particular to a so 
called hammer-drill. 
The category of tool known as a hammer-drill pro 

vides for a two-fold possibility of operation. On the one 
hand it operates in the manner of an ordinary tool in 
that its output shaft which is to be coupled with the drill 
bit is rotated by a suitable drive in conventional man 
ner. On the other hand, however, a reciprocatory mo 
tion can be imparted upon on the output shaft so that 
successive blows are transmitted to the drill bit while 
the same is being rotated. It is known to provide ham 
mer-drills in which the rotation and reciprocation are 
necessarily coupled, that is in which it is impossible to 
use the drill only to rotate the drill bit but not to impart 
impacts on the same. It is also known, however, to pro 
vide hammer-drills in which the drill bit can be rotated 
without having impacts imparted thereto and in which 
suitable means are provided for selectively superimpos 
ing the reciprocatory motion of the output shaft on the 
rotary motion thereof, so that impacts are transmitted 
via the output shaft to the drill bit only if and when de 
sired in addition tothe rotation thereof. 
Such hammer-drills, particularly the last-mentioned 

type, have become highly popular especially among the 
“do it yourself" purchasers. They are of handy dimen 
sions and can be used not only for drilling purposes in 
a great variety of different materials, but can also be 
used to drive auxiliary components, for instance sand-i 
ers, circular saws and the like. Of course, this is possi 
ble only if the hammer-drill is of the type in which the 
possibility exists to select purely a rotational move 
ment, that is in which the reciprocatory movement in 
tended to impart impacts to the output shaft, can be se 
lectively switched on and off. 
The problem with the known constructions of the 

prior art is that the means for effecting such switching 
on and off is not entirely satisfactory. In particular such 
known hammer-drills utilize a metallic sleeve which 
surrounds the output shaft or spindle-within the hous 
ing neck journalling the same, over a portion of the 
length of the output shaft and is provided with a ?ange 
projecting beyond the neck at the exterior of the hous 
ing. In order to switch the hammer-drill from purely ro 
tational operation to a mode of operation in which re 
ciprocatory motion (impacts) is superimposed upon 
the rotational motion, this metallic ?ange is engaged by 
the hand of the user and is turned. The difficulty with 
this type of construction is that there exists the possi 
blity of inadvertent contact of the ?ange by a part of 
the user’s anatomy, for instance a hand. Conventionally 
such hammer-drills are held and gripped by the right 
hand of the user and are supported with the left hand, 
and it is a quite frequent occurrence that the left hand 
thus contacts the metallic ?ange. If, under these cir 
cumstances, the device is for instance used to drill into 
a wall and the drill bit should contact a live electrical‘ 
wire embedded in the wall, the danger of electrocution 
of the user is considerable if the user inadvertently 
contacts the exposed ?ange. 
On the other hand, when a hammer-drill of this type 

is to be used to drive auxiliary devices, such as saber 

5 

O 

20 

25 

30 

35 

45 

50 

55 

65 

2 
saws, oscillatory sanders, circular saws, hedge shears or 
the like, then the neck of the housing is inserted into a 
receptacle provided for this purpose in the auxiliary 
device and is fixed therein. Such a procedure is made 
difficult by the presence of the aforementioned ?ange 
because this presence reduces the available length of 
the neck over which the latter can be gripped by the 
clamping means provided in the auxiliary device for 
this purpose. This means that the security of connec 
tion between the hammer-drill and the auxiliary device 
is reduced. Moreover, there is always the possibility 
that when the hammer-drill is connected with such a 
device, the user may not notice that the hammer drill 
is set for both rotary and reciprocatory movement of 
the output shaft so that, when the hammer-drill is sub 
sequently energized, damage may possibly occur to it 
and/or the auxiliary device. Even if no such damage oc 
curs, the ?ange is concealed and it is impossible to de 
termine that the hammer-drill is set forth both rotary 
and reciprocatory operation until it is turned on, at 
which time the hammer-drill must be, switched off 
again, and must be disconnected from the auxiliary de 
vice in order to change over its mode of operation to 
purely rotary'movement, whereupon the hammer-drill 
must then again reconnected with the auxiliary device. 

In addition to these disadvantages there is the further 
fact that the arrangement of the components for 
switching over from purely rotational operation to an 
operation in which reciprocatory motion is superim 
posed upon the rotational motion, in the‘ neck of the 
hammer-drill causes the impacts during hammer opera 
tion to be transmitted via the walls of the neck to the 
mass of the motor, particularly of the stator package. 
The relatively thin walls tend to yield under the impact 
of the blows so that the blows are less pronounced than 
is desirable and their effectiveness is reduced. 

SUMMARY OF THE INVENTION 

It is, accordingly, a general object of the present in 
vention to overcome the disadvantages of the prior art. 

In particular it is an object of the present invention 
to provide an improved hammer-drill of the type here 
under discussion. 
More particularly still, it is an object of the invention 

to provide such an improved hammer-drill which can 
be used with less danger of injury to the operator and 
of damage to the drill itself. 
A still further object of the invention is to provide 

such an improved hammer-drill in which the effective 
ness of the impacts transmitted to the drill bit is in 
creased. ' 

Still a concomitant object of the invention is to pro 
vide such an improved hammer-drill in which the 
change-over between purely rotational operation and 
rotational operation with reciprocatory motion super 
imposed thereupon, is made simpler and more effec 
tive. 

In pursuance of these and other objects which will 
become apparent hereafter, one feature of the inven 
tion resides in a hammer-drill which, brie?y stated, 
comprises a housing and an output shaft mounted in 
the housing for rotary and reciprocable displacement. 
The output shaft has an inner end-in the housing and 
drive means is provided for driving the output shaft in 
rotation. Motion-imparting means is provided for im 
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parting reciprocatory motion to the output shaft and 
includes a first disc-shaped component on the output 
shaft rotatable therewith and a second disc-shaped 
component fixedly juxtaposed with the first component 
normally engaged therewith. The components have co 
operating projections which on rotation of the first 
component impart reciprocatory motion to the output 
shaft. Control means is provided for controlling en 
gagement of the second component with the first com 
ponent and includes a substantially cylindrical member 
having a longitudinal axis extending transversely of the 
axis of rotation of the shaft and at least one surface ex 
tending in parallelism with the longitudinal axis. The 
surface is adapted to exert pressure upon an inner end 
of the output shaft in a sense displacing the latter axi 
ally so that the ?rst component becomes disengaged 
from the second component, and turning means is pro 
vided for turning the cylindrical member to and from 
a position in which the one surface is juxtaposed with 
and exerts such pressure upon the inner end of the out 
put shaft. 
To provide for a complete ambient insulation'of all 

components in an electrical sense, an insulating handle 
is provided which is accessible at the exterior of the 
hammer<drill and operatively associated with the cylin 
drical member in a sense displacing the same to and 
from the aformentioned position, and indicia means is 
provided which indicates by the position of the handle 
how the cylindrical member is positioned that is 
whether the purely rotational mode of operation is se 
lected or whether the mode of operation is selected in 
which the impacts on the output shaft are superim 
posed upon the rotary motion thereof. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages 
thereof, will be best understood from the following de 
scription of speci?c embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a partially sectioned side-elevational view 
illustrating one embodiment of the invention; 
FIG. 2 is a cross-section of FIG. 1, with parts omitted 

for the sake of clarity; and 
FIG. 3 is a detail view of a component in FIG. 1 as 

seen in the direction of the arrow III therein. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Discussing now the drawing in detail it will be seen 
that we have illustrated a hammer-drill having a chuck 
33 of conventional construction with which a drill bit 
can be connected. The housing of the hammer-drill has 
a handle 8 which is to be engaged by an operator. For 
the sake of convenience in the description two terms 
will hereafter be utilized, namely reference will be 
made to the “output side” of the device which refers to 
the side where the chuck 33 is located and the "input 
side" which refers to the side where the drive means is 
located such as the electromotor which is in the inter 
ior of the housing. 
With this in mind it will be seen that the housing is 

in form of two shell-shaped sections 1 and 2 which are 
at least predominantly composed on synthetic plastic 
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4 
material. The sections 1 and2 are connected together 
by self-tapping slotted screws 3 and 4, with the screws 
being threaded into holes 5 in ‘the section 1. These 
holes 5 are located in projections 6 which are con 
nected with one another and with the wall of the sec 
tion 1 by ribs 7. Similar projections and ribs are juxta 
posed in the section v2 with those of the section 1. 
The handle 8 or grip 8 has already been mentioned 

and the housing further has a motor chamber 9, a gear 
chamber 10 and a spindle or output shaft journal neck 
11. These various parts of the housing are separated 
from one another by ribs 12. On the ribs provided in 
the shell section 1 there are provided projecting longi 
tudinal beads 13 which engage in recesses in the similar 
ribs of the section 2. Similar arrangements are provided 
along the juxtaposed edges of the sections 1 and 2 in 
order to provide an appropriate sealing of the housing 
with respect to the exterior and of the individual cham 
bers of the housing with reference to one another. 
A suitable drive is provided, and advantageously will 

be in form of another motor 15 accommodated in the 
motor chamber 9. A stator package 16 is accommo 
dated between the ribs 7 and a rotor 19 is press-fitted 
via a metallic sleeve 18 and an insulating sleeve 19 on 
a motor shaft 20. The end of the motor shaft 20 which 
faces the output side is con?gurated as a pinion 21 and 
behind the pinion 21 in the direction towards the input 
side the shaft 20 has a section 22 of slightly greater di 
ameter than the remainder carrying a bearing 23. The 
shaft 20 is journalled in a metallic journal mount 24 
with a bearing 23, the journal mount extends with its 
main dimension in direction normal to the elongation 
of the shaft 20 and is secured in the section 1 by means 
of screws 25 and 26 for which metallic bushings 27 are 
accommodated as by casting in the material of the sec 
tion 1. 
The journal mount 24 is provided with a recess 28 

wich accommodates the bearing 23, and in parallelism 
with the recess 28 there is provided a recess 29 of sub 
stantially smaller diameter which is configurated as a 
slide bearing for receiving a drive shaft. There is in ad 
dition provided a third parallel recess 30 in which a 
slide bearing sleeve 31 is press-?tted, with the latter ac 
commodating a portion 32 of the output shaft or spin 
dle 33 both rotatively and reciprocably. 
The end face 34 of the journal mount 24 which faces 

the output side is provided in the region of the recess 
30 with a'?xed stationary disc-shaped portion 35, in 
this case made of one-piece with the journal mount 24. 
juxtaposed with this disc-shaped portion or component 
35 is a similar disc-shaped component 36 which is ro 
tatable and made of one-piece with a gear 37 which is 
press-?tted on the spindle 33. The spindle 33 is jour 
nalled for rotation and for reciprocation in a bearing 38 
which is mounted in the neck 11 and a spring 39 urges 
the spindle in an and position in which a spring ring 40 
of the spindle abuts against the inner race of the bear 
ing 38 and the component 36 is out of engagement with 
the component 35. It will be appreciated that each of 
these components 35 and 36 is provided on their re 
spectively juxtaposed surfaces with a plurality of pro 
jections (see also FIG. 3) so configurated that when the 
component 36 rotates with reference to the component 
35 and is in contact therewith, the angular displace 
ment of the projections of the component 36 with ref 
erence to those of the component 35 results in the im 
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parting of successive impacts or blows upon the com 
ponent 36 and via the same upon the spindle 33. 
The mount 24 is further provided with a cylindrical 

recess 41 normal to the recesses 28, 29 and 30, and ac 
commodating turnably a cylindrical or substantially cy 
lindrical member 42. The spindle 33 abuts against the 
member 42 via the intermediary of a ball 43 which is 
accommodated in the portion 32. 

In accordance with the invention the member 42 is 
provided with a surface 44 which extends in parallelism 
with its longitudinal axis and which, when it faces the 
portion 32 of the spindle 33, permits the spindle 33 to 
become axially displaced towards the handle or grip 8 
under the urging of the spring 39 so that the compo 
nents 36 engages the component 35. In this position ro 
tation of the spindle 33 results not only in rotary move 
ment but also in the transmission of blows upon it. 
Normal to the recesses 28, 29 and 30 and to the re 

cess 41 there are provided two recesses 45 and 46 in 
mount 24 which serve for the passage of screws 25 and 

26. 
A knurled portion 47 of the cylindrical member 42 

projects from the interior of the chamber 10 through an 
opening 48 into an outwardly open depression of the 
housing and carries — for instance by press-?tting —— 
turnable knob 50 of electrically insulating synthetic 
plastic material or another electrically insulating mate 
rial. The con?guration of the knob 50 is such that it fills 
the recess 49 and is provided with a rib 51 serving for 
effecting its turning and also as'an indicium, so that the 
angular position of the rib 51 indicates visually the po 
sition of the cylindrical member 42 and immediately 
makes it apparent whether the device is switched to 
purely rotational movement or rotational movement 
with reciprocatory movement superimposed. 
The ribs of the sections 1 and 2 are so arranged that 

at the output side they contact and are supported 
against the mount 24, and at the input side are sup 
ported against the stator package 16, so that they can 
transmit impacts to the stator package which are origi 
nated by relative angular displacement of the compo 
nents 34 and 36, and thereby‘ transmitted to the mount 
24. 

It will be understood that each of the elements de 
scribed above or two or more together may also find a 
useful application in other types of constructions differ 
ing'from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in a hammer-drill, it is not in 
tended to be limited to the details shown, since various 
modi?cations and structural changes may be made 
without departing in any way from the spirit of the pres 
ent invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic or speci?c aspects of this 
invention and, therefore, such adaptations should and 
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6 
are intended to be comprehended within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by letters Patent is set forth in the appended claims. 
We claim: . 

K. A hammer-drill, comprising an at least predomi 
nantly synthetic plastic housing; ajournal mount in said 
housing; an output shaft journalled in said mount for 
rotary and reciprocable displacement and having an 
inner end located in said housing; drive means in said 
housing and having a drive shaft journalled in said 
mount and operative for driving said output shaft in ro 
tation; motion-imparting means for imparting recipro 
catory motion to said output shaft, including a ?rst 
disc-shaped component on said output shaft rotatable 
therewith, and a second disc-shaped component fixedly 
juxtaposed with said first component and normally en 
gaged therewith, said components having cooperating 
projections which on rotation of said ?rst component 
impart reciprocatory motion to said output shaft, said 
output shaft, motion-imparting means and second com 
ponent all being mounted on said journal mount; and 
control means for controlling the engagement of said 
second component with said ?rst component, including 
a substantially cylindrical member turnably journalled 
in said mount and having a longitudinal axis extending 
transversely of the axis of rotation of said shaft and hav 
ing at least one surface extending in parallelism with 
said longitudinal axis and being adapted to exert pres 
sure upon said inner end of said output shaft in a sense 
displacing the latter axially so that said ?rst component 
becomes disengaged from said second component, and 
turning means for turning said cylindrical member to 
and from a position in which said one surface is juxta 
posed with and exerts such pressure upon said inner 
end. 

2. A hammer-drill as defined in claim 1, said cylindri 
cal member further having an additional surface also 
extending in parallelism with said longitudinal axis but 
spaced therefrom by a lesser distance than the ?rst 
mentioned surface so that, when said additional surface 
is juxtaposed with said inner end, it is spaced therefrom 
and said ?rst and second components are in engage 
ment with one another. 

3. A hammer-drill as de?ned in claim 1, said housing 
having two interior compartments, one of which houses 
said drive means and the other of which houses at least 
said output shaft and components; said journal mount 
being mounted between said compartments. 

4. A hammer-drill as de?ned in claim I, said turning 
means including an electrically insulated handle opera 
tively associated with said cylindrical member and ac 
cessible at the exterior of said housing. 

5. A hammer-drill as de?ned in claim 4, said handle 
including indicia means providing a visual indication of 
the position of said cylindrical member. 

6. A hammer-drill as de?ned in claim 1, said housing 
including two cooperating shell-shaped housing sec 
tions. 

* a * * * 


