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(54) Percussion hammer with axial stop

(57) An electrically powered hammer comprising a
hammer housing (10), a hollow cylindrical spindle (4)
mounted within the housing and a tool holder arrange-
ment (36) located at a forward end of the spindle for re-
leasably holding a tool or bit (34) within a forward tool
holder portion of the spindle so as to enable limited re-
ciprocation of the tool or bit within the spindle. An air
cushion hammering mechanism (24, 28, 32) is located
within the spindle for generating repeated impacts on
the tool or bit. A portion of the spindle is formed with a
plurality of circumferentially spaced holes and a corre-
sponding number of peg elements (29a, 29b, 27a, 27b)

are fitted to the spindle, such that each peg element ex-
tends through a corresponding hole in the spindle and
radially inwardly of the internal surface of the spindle, in
such a way that the peg elements together form an axial
stop (29a, 29b) for one or more hammer components
(23) located within the spindle. Each peg element may
alternatively or additonally extend radially outwardly of
the corresponding hole in the spindle, in such a way that
the peg elements together form an axial stop (27a, 27b)
for one or more hammer components (56) located
around the spindle. The axial stops formed by the peg
elements can replace circlips which are generally used
to form the axial stops.
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Description

[0001] This invention relates to electric hammers hav-
ing an air cushion hammering mechanism.
[0002] Such hammers will normally have a housing
and a hollow cylindrical spindle mounted in the housing.
The spindle allows insertion of the shank of a tool or bit,
for example a drill bit or a chisel bit, into the front end
thereof so that it is retained in the front end of the spindle
with a degree of axial movement. The spindle may be a
single cylindrical part or may be made of two or more
cylindrical parts, which together form the hammer spin-
dle. For example, a front part of the spindle may be
formed as a separate tool holder body for retaining the
tool or bit. Such hammers are generally provided with
an impact mechanism which converts the rotational
drive from an electric motor to a reciprocating drive
causing a piston, which may be a hollow piston, to re-
ciprocate within the spindle. The piston reciprocatingly
drives a ram by means of a closed air cushion located
between the piston and the ram. The impacts from the
ram are transmitted to the tool or bit of the hammer, op-
tionally via a beatpiece.
[0003] Some hammers can be employed in combina-
tion impact and drilling mode or in a drilling only mode
in which the spindle, or a forwardmost part of the spin-
dle, and hence the bit inserted therein will be caused to
rotate. In the combination impact and drilling mode the
bit will be caused to rotate at the same time as the bit
receives repeated impacts. A rotary drive mechanism
transmits rotary drive from the electric motor to the spin-
dle to cause the spindle, or a forwardmost part thereof
to rotate.
[0004] The spindle of a hammer generally requires
axial stops to be located on it for limiting the axial move-
ment, with respect to the spindle of components which
are located both within the hollow spindle and mounted
around the hollow spindle.
[0005] In known designs of hammer, when the ham-
mer is to be used the forward end of a tool or bit is
pressed against a workpiece, which urges the tool or bit
rearwardly within the hammer spindle. The tool or bit in
turn urges the beatpiece rearwardly into its operating
position in which the rearward end of the beatpiece is
located within the reciprocating path of the ram. In the
operating position the beatpiece receives repeated im-
pacts from the ram. When the hammer is in use, the for-
ward impact from the ram is transmitted through the
beatpiece to the bit or tool and through the bit or tool to
the workpiece. A reflected impact is reflected from the
workpiece and is transmitted through the bit or tool to
the beatpiece. This reflected, or reverse impact must be
absorbed within the structure of the hammer in such a
way that the reverse impacts do not over time destroy
the hammer and so that the reverse impacts are not
transmitted to the end user.
[0006] When the user takes the tool or bit of the ham-
mer away from the workpiece, the next forward impact

of the ram on the beatiece urges the beatpiece forwardly
into its idle mode position. The beatpiece can move for-
wardly and stay forwardly because the tool or bit is no
longer urging it rearwardly, as the tool or bit can now
itself assume a forward idle mode position. Because the
beatpiece does not now offer much resistive force
against the ram, the ram can also move into a forward
idle mode position. In the idle mode position of the ram,
the air cushion is generally vented and so any further
reciprocation of the piston has no effect on the ram. This
forward movement of the components on entry into idle
mode generates the greatest impact forces on the struc-
ture of the hammer, in particular on the hammer spindle.
This is because the forward impact force of these parts
on entry into idle mode is not transferred to the work-
piece, but has to be absorbed by structure of the ham-
mer itself. Thus, the number of idle strikes, ie. the
number of reciprocations of the ram, beatpiece and tool
or bit, when the bit or tool is removed from the workpiece
need to be minimised in order to minimise the number
of high impact force idle strikes that have to be absorbed
by the structure of the hammer. This can be achieved
by catching the ram and/or the beatpiece in their idle
mode positions so that they cannot slip rearwardly to
cause the ram to move into a position in which the air
cushion is closed and the ram and thus the beatpiece
begin to reciprocate again.
[0007] Axial stops for limiting forward and rearward
movment may be required for components within the
spindle, such as a beatpiece catching or ram catching
arrangement or a beatpiece guiding arrangement. Axial
stops for limiting forward movement may be required for
components which transfer idle mode impacts from
components within the spindle to the spindle on entry
into idle mode. In addition, axial stops for limiting rear-
ward movement may be required for components which
transfer reflected impacts from the beatpiece to the spin-
dle during normal operation of the hammer.
[0008] Axial stops may also be required for compo-
nents which are mounted around the spindle. In known
designs of rotary hammer an axially moveable spindle
drive sleeve or gear may be mounted around the spin-
dle. In a first axial position the sleeve or gear transfers
rotary drive from an intermediate drive shaft to the hol-
low spindle, or a forward part of the hollow spindle and
in a second axial position the sleeve or gear does not
transfer said rotary drive. The axial position of the spin-
dle drive sleeve or gear is selected via a mode change
mechanism actuated by a mode change knob. Axial
stops may be required to set the end positions for the
axial movement of the spindle drive sleeve or gear. In
known designs of rotary hammer, an overload clutch
may be mounted around the spindle in association with
a spindle drive sleeve or gear for transmitting torque to
the spindle only below a predetermined torque thresh-
old. The overload clutch may be loaded by a helical
spring which spring is mounted around the spindle and
an end stop may be required as a surface against which
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the spring bears in order to bias the clutch into an en-
gaged position. Known arrangements for enabling a tool
holder spindle portion to be removed from or fitted to or
rotated with respect to a main spindle portion will com-
prise components mounted around the spindle which
may require axial stops.
[0009] Axial stops for components located within the
hammer spindle are generally formed by forming the in-
ternal surface of the hollow cylindrical spindle so that it
has a stepwise increase in its internal diameter, in the
axial direction, from the front to the rear of a spindle com-
ponent part in order to generate one or more annular
rearward facing shoulders within the spindle. The annu-
lar shoulders can act as axial stops to limit the forward
movement of components located within the spindle.
Within a single spindle part the internal diameter of the
spindle cannot increase and then decrease, as this
would make it difficult or impossible to assemble com-
ponents within the increased internal diameter portion
of the spindle. It is generally preferred that the front end
of the spindle has the smallest internal diameter as the
diameter of the tool or bit, which is to be fitted therein,
generally has a smaller diameter than the diameter of
the piston and ram which are located within the rearward
portion of the spindle. It should be noted also that a sim-
ple spindle structure is preferred with the spindle formed
from a single component part or in two parts with a for-
ward tool holder portion of the spindle removeable, so
that tool holders can be removed and replaced.
[0010] Thus, the annular shoulders are able to pro-
vide axial stops against forward movement of compo-
nents within the spindle, but cannot provide axial stops
against rearward movement within the spindle. The gen-
eral solution for limiting rearward axial movement of
components located within the spindle is by the use of
metal circlips. The circlips have a generally circular ra-
dial cross-section, part of which is received in a corre-
sponding annular groove formed in the internal surface
of the spindle, at the desired axial stop location, so that
the remaining part of the circlip extends radially inwards
beyond the internal surface of the spindle. Thus, the cir-
clip can form an axial stop.
[0011] The problem with circlips is that they are diffi-
cult to correctly assemble into the hammer spindle. If
the circlip is not correctly assembled then the axial stop
is not effective and the hammer will not operate correct-
ly. Also, if the circlip is not correctly assembled it is likely
to come loose and this is likely to cause damage to the
hammer when it is first used.
[0012] Alternatively, axial stops for limiting rearward
axial movement can be formed by using several sepa-
rate spindle parts to form the hollow cylindrical spindle,
which spindle parts have differing adjacent internal di-
ameters or which spindle parts have other components
extending between the separate spindle parts to form
end stops. The use of multiple spindle components adds
complexity and makes it difficult to seal the interior of
the spindle from the ingress of dust.

[0013] Similarly, stepwise increases in the external di-
ameter of the spindle can be used to provide annular
forward facing shoulders which act as stops for limiting
axial rearward movement of components which are
mounted around the spindle. Circlips mounted within co-
operating grooves formed within the external surface of
the spindle or multiple spindle parts are generally used
to form axial stops for limiting the axial forward move-
ment of components mounted around the spindle, with
the disadvantages set out above.
[0014] The present invention aims to provide a ham-
mer arrangement with an effective design of end stop
for components located within and/or around the spin-
dle, which overcomes some of the problems associated
with circlips and discussed above.
[0015] According to the present invention there is pro-
vided an electrically powered hammer comprising:

a hollow cylindrical spindle mounted within a hous-
ing of the hammer; and
an air cushion hammering mechanism located with-
in the spindle for
generating repeated impacts on a tool or bit of the
hammer;

characterised in that a portion of the spindle is formed
with a plurality of circumferentially spaced holes and a
corresponding number of peg elements are fitted to the
spindle, such that each peg element extends through a
corresponding hole in the spindle and radially inwardly
of the internal surface of the spindle and/or radially out-
wardly of the external surface of the spindle, in such a
way that the peg elements together form an axial stop
for one or more hammer components located within the
spindle and/or together form an axial stop for one or
more components located around the spindle respec-
tively.
[0016] Thus, to assemble an end stop according to
the present invention the peg elements are simply locat-
ed within the corresponding holes within the spindle and
fixed in place. This provides an easy to assemble ar-
rangement for generating an axial end stop either within
the spindle, around the spindle or both within and
around the spindle at the portion of the spindle in which
the circumferential holes are formed.
[0017] Preferably, each hole in the spindle reduces in
its circumferential cross-section from its radially outer
end to its radially inner end and the portion of the peg
which fits within the hole is correspondingly shaped. The
holes are preferably gradually tapered from a relatively
large radially outer circumferential cross-section to a rel-
atively small radially inner circumferential cross-section.
The taper provides accurate radial positioning for each
peg element, so that the axial stops can be formed by
peg elements which extend accurately by the same dis-
tance outside and/or inside the spindle. In particular,
where the holes extend completely through the spindle,
the taper will prevent the peg element falling into the
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spindle.
[0018] The portions of the peg elements which extend
radially outwardly of the spindle may together form a ring
which encircles the spindle portion. This provides a par-
ticularly robust end stop design.
[0019] A resilient ring may be fitted around the spindle
portion, which ring engages each of the peg elements
to secure the peg elements to the spindle. The ring may
encircle the plurality of peg elements.
[0020] In a preferred design there are two peg ele-
ments, although there may be more than two peg ele-
ments. In some designs two or more peg elements may
be formed of a single component part, in order to reduce
the number of components required to form the axial
stops.
[0021] Generally, a tool holder arrangement located
at a forward end of the spindle releasably locks the tool
or bit within a forward tool holder portion of the spindle
so as to enable limited reciprocation of the tool or bit
within the spindle;
[0022] An embodiment of a hammer according to the
present invention will now be described by way of ex-
ample, with reference to the accompanying drawings in
which:

Figure 1 is a partially cut away longitudinal cross-
section of the forward part of a rotary hammer ac-
cording to the present invention;

Figure 2 is a transverse cross section through line
A-A of Figure 1;

Figure 3 is a perspective view of one of the two half
ring peg elements of Figures 1 and 2;

Figure 4 is a transverse cross-section of an end stop
arrangement mounted on a spindle of a rotary ham-
mer according to a second embodiment of the
present invention wherein the end stop comprises
four quarter ring peg elements;

Figure 5 is a perspective view of one of the four peg
elements of Figure 4;

Figure 6 is a transverse cross-section of an end stop
arrangement mounted on a spindle of a rotary ham-
mer according to a third embodiment of the present
invention wherein the end stop comprises two half
ring double peg elements; and

Figure 7 is a perspective view of a covering ring for
fixing the peg elements to the hammer spindle in
the arrangements of Figures 1, 2, 4 and 6.

[0023] The rotary hammer has a forward portion
which is shown in Figure 1 and a rearward portion in-
corporating a motor and a rear handle, in the conven-
tional way. The handle may be of the pistol grip or D-

handle type. The handle portion incorporates a trigger
switch for actuating the electric motor, which motor is
formed at the forward end of its armature shaft with a
pinion (2). The pinion (2) of the motor rotatingly drives
an intermediate shaft (6) via a gear (8) which gear is
press fit onto the rearward end of the intermediate shaft
(6). The intermediate shaft is rotatingly mounted in a for-
ward housing part (10) of the hammer in a conventional
manner. In the Figure 1 arrangement the longitudinal ax-
is of the motor is parallel with the longitudinal axis of the
hollow cylindrical spindle (4) of the hammer. Alternative-
ly, the motor could be aligned with its axis perpendicular
to the axis of the spindle (4), in which case a bevel pinion
would be formed at the end of the armature shaft of the
motor, to mesh with a bevel gear press fit on the inter-
mediate shaft (6) replacing the gear (8).
[0024] A wobble sleeve (12) is mounted on the inter-
mediate shaft (6) so as to rotate with the intermediate
shaft. The wobble sleeve (12) carries the inner race (14)
for the ball bearings (16) of a wobble ring (18) from which
extends a wobble pin (20). The balls are mounted with
the inner race (14) and an outer race (22) formed in the
wobble ring (18). Thus, as the wobble sleeve (12) ro-
tates the end of the wobble pin (20) remote from the
wobble ring (18) is caused to reciprocate, in order to re-
ciprocatingly drive a hollow cylindrical piston (24). The
most rearward position of the wobble pin (20) is shown
cross-hatched in Figure 1 and the most forward position
of the wobble pin (20) is shown unshaded in Figure 1.
The end of the wobble pin reciprocatingly drives the pis-
ton (24) via a trunnion pin arrangement (26), as is well
known in the art.
[0025] The hollow cylindrical piston (24) is slideably
located within the hollow cylindrical spindle (4). A ram
(28) is slideably mounted within the hollow cylindrical
piston (24) and an O-ring seal (30) is mounted around
the ram (28) so as to seal between the periphery of the
ram (28) and the internal surface of the piston (24). Dur-
ing normal operation of the hammer, a closed air cush-
ion is formed between the interior of the piston (24) and
the rearward face of the ram (28) and so the ram is re-
ciprocatingly driven by the piston via the closed air cush-
ion. During normal operation of the hammer the ram (28)
repeatedly impacts a beapiece (32), which beatpiece is
reciprocatingly mounted within the spindle (4). The beat-
piece (32) transfers impacts from the ram (28) to a tool
or bit (34) mounted within a forward tool holder portion
of the spindle (4) by a tool holder arrangement (36). The
tool or bit (34) is releasably locked within the tool holder
portion of the spindle (4) so as to be able to reciprocate
within the tool holder portion of the spindle by a limited
amount.
[0026] In the lower half of Figure 1 the, tool (34), beat-
piece (32) and ram (28) are shown in their rearward op-
erating position. The hollow spindle (40) is formed in a
single part, with a rearward portion which houses the
piston (24) and the ram (28) and a forward portion which
reduces in diameter in a stepped manner in the forward

5 6



EP 1 371 459 A1

5

5

10

15

20

25

30

35

40

45

50

55

direction. The spindle (4) is rotatably mounted in the
hammer housing (10). The beatpiece (32) is mounted
within the spindle between the ram (28) and the tool or
bit (34) and is supported and guided by a pair of sleeves
(7, 9), which are mounted and guided within the spindle
(4).
[0027] The beatpiece (32) is formed with an increased
external diameter region. The two part sleeve arrange-
ment (7, 9) is used to guide the beatpiece (32) within the
spindle. The forward sleeve (7) is formed as a hollow
cylinder and has a forward reduced internal diameter
guiding portion, which fits around and guides a forward
reduced external diameter portion of the beatpiece (32).
The rearward sleeve (9) is also formed as a hollow cyl-
inder and has a rearward reduced internal diameter
guiding portion, which fits around and guides a rearward
reduced external diameter portion of the beatiece (32).
[0028] A ram catching sleeve (23) is located within the
spindle (4) behind the rearward sleeve (9), partially sur-
rounding the rearward end of the rearward sleeve (9).
The ram catching sleeve has a radially inwardly directed
flange (63) formed at its rearward end the forward face
of which is spaced from the rearward end of the rear-
ward sleeve (9). In this space is located a resilient O-
ring (17) for catching the ram in its idle mode position.
On entry into idle mode a forward reduced diameter por-
tion of the ram (28) moves forwardly into the rearward
end of the ram catching sleeve (23) and an annular nub
formed at the front of the reduced diameter portion of
the ram (28) is caught in front of the resilient O-ring (17),
as shown in the upper half of Figure 1.
[0029] The front sleeve (7) has a mass, which is sim-
ilar to the mass of the beatpiece (32). A slight axial play
in the location of the sleeves (7, 9) within the spindle (4)
enables a gap (13) to be created by a resilient seal (15)
between a forward facing annular surface of the sleeve
(7) and a rearwardly facing shoulder of the spindle (4).
During normal operation of the hammer, the gap (13) is
maintained by the resilient seal (15). On entry into idle
mode, the ram (28) moves into its forward position, in
which it is caught in the ram catching O-ring (17). The
beatpiece (32) moves into its forwardmost position and
the increased diameter portion of the beatpiece impacts
a rearward facing internal shoulder of the forward sleeve
(7), thus transferring its forward momentum to the front
sleeve (7). The reflected momentum from the sleeve (7)
causes the beatpiece (32) to then move rearwardly, but
not with a sufficient momentum for the beatiece (32) to
impact the ram (28) with sufficient force to dislodge the
ram (28) from the ram catching O-ring (17).
[0030] The front sleeve (7) on being impacted by the
beatpiece (64) moves forwardly to close the gap (13)
and transfers its forward momentum to the rearward
shoulder of the spindle (4). The reflected momentum
from the spindle (4) causes the sleeve (7) to move rear-
wardly, but not with sufficient speed to catch up with the
beatpiece (32). The rearward momentum from the front
sleeve (7) is transferred to the rear sleeve (9) and from

the rear sleeve (9) to the spindle (4) via the damping
ring (25), ram catching sleeve (23) and the axial stop
pegs (29a, 29b) described below. Thus, the reflected
momentum of the forward sleeve (7) is not transmitted
to the beatpiece, which remains in its idle mode position
due to the positioning of the ram (28).
[0031] Thus, on entry into idle mode the beatpiece
and ram are caught in their forward idle mode position
by the ram catching ring (17). This means that the ram
(28) cannot move rearwardly out of its idle mode posi-
tion. Thus, the ram (28) is prevented from returning to
its operating position in idle mode and so further poten-
tially damaging idle mode impacts are avoided. When
the ram (28) is in its forward idle mode position, as
shown in the top half of Figure 1, the air cushion between
the piston (24) and ram (28) is vented and so further
reciprocation of the piston will not reciprocatingly drive
the ram.
[0032] When a user wishes to use the hammer again,
the tool or bit (34) is pressed against a working surface
and so the tool or bit is urged rearwardly in the spindle
(4) to urge the beatpiece (32) rearwardly, the beatpiece
(32) urges the ram (28) rearwardly and out of the ram
catcher (17) to close the vents and form a closed air
cushion between the piston (24) and the ram (28). Thus,
when the user actuates the trigger switch of the hammer
the piston (24) is reciprocatingly driven in the spindle (4)
and the ram (28) follows the reciprocation of the piston
due to the closed air cushion and hammering occurs.
[0033] The rearward sleeve (9) acts to damp reflected
impacts to the beatpiece (32) during operation of the
hammer. A resilient O-ring (25) is located between a ra-
dially outwardly directed flange of the rearward sleeve
(9) and the forward end face of the ram catching sleeve
(23). The ram catching sleeve (23) is held against rear-
ward movement within the spindle part (40a) by the axial
stop pegs (29a, 29b) described below. The O-ring (25)
damps the reflected impacts which are transmitted from
the working surface, via the tool (34) to the beatpiece
(32). The beatpiece (32) transmits these impacts to the
sleeve (9), which transmits the impacts via the damping
ring (25), which damps the impacts, via the sleeve (23)
and pegs (29a, 29b) to the spindle (4).
[0034] Simultaneously with the hammering action de-
scribed above, the spindle (4) which is rotatingly mount-
ed within the hammer housing (10) is rotatingly driven
by the intermediate shaft (6), as described below. Thus,
as well as reciprocating, the tool or bit (34) is rotatingly
driven because it is non-rotatably mounted within the
spindle (4) by the tool holder arrangement (36).
[0035] The intermediate shaft (6) is formed at its for-
ward end with a pinion (38) which is in meshing engage-
ment with a spindle drive gear (40). The spindle drive
gear (40) is rotatably mounted around the hollow cylin-
drical spindle (4) against an axial stop formed by a for-
ward facing annular shoulder (42) formed in the external
surface of the spindle (4). The shoulder (42) limits move-
ment of the spindle drive gear (40) rearwardly. A clutch
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ring (44) is non-rotatably mounted around the hollow cy-
lindrical cylinder (4) via a plurality of balls (46). The
clutch ring (44) fits within a forward facing recess formed
in the spindle drive gear (40). The balls (46) are retained
in a plurality of co-operating pockets formed in the clutch
ring (44) so that the balls (46) have a portion which ex-
tends radially inwardly of the clutch ring (44) in order to
engage a respective recess (48) formed in the radially
outer surface of the hollow cylindrical spindle (4). Thus,
rotation of the clutch ring (44) rotationally drives the hol-
low cylindrical spindle (4) via the balls (46). The clutch
ring (44) is formed with a set of teeth (50) which extend
around the periphery of rearward facing surface of the
clutch ring (44) and engage a set of cooperating teeth
(52) which are formed around the recess in the forward
facing recess in the spindle drive gear (40). The clutch
ring (44) is rearwardly biased by a helical spring (56)
which spring is mounted around the hollow cylindrical
spindle (44). The spring (56) biases the teeth (50) of the
clutch plate (44) into engagement with the teeth (52) of
the spindle drive gear (40).
[0036] Thus, when the torque required to rotationally
drive the spindle (4) is below a predetermined threshold,
the spring (56) biases the teeth (50, 52) into engage-
ment. With the teeth (50, 52) engaged, rotation of the
intermediate shaft (6) rotationally drives the spindle
drive gear (40) via pinion (38), the spindle drive gear
rotationally drives the clutch ring (44) via the interlocking
teeth (50, 52) and the clutch ring rotationally drives the
hollow cylindrical spindle (4) via the balls (46). However,
when the torque required to rotationally drive the spindle
(4) exceeds a predetermined torque threshold the clutch
plate can move forwardly along the spindle against the
biasing force of the spring (56). The recesses (48) in the
spindle (4) are axially extended to enable the balls (46)
to roll forwardly along the recesses (48) when the clutch
ring (44) moves axially forwardly. Thus, the clutch ring
(44) begins to slip relative to the spindle drive gear (40)
and the teeth (50, 52) ratchet over each other, and so
the rotary drive from the spindle drive gear (40) is not
transmitted to the spindle (4). The ratcheting of the teeth
(50, 52) makes a noise which alerts the user of the ham-
mer to the fact that the overload clutch arrangement (40,
44, 56) is slipping.
[0037] In the arrangement described above a rear-
ward axial stop (29) is required for components within
the spindle (4) to limit the axially rearward movement of
the ram catching sleeve (23) and thus limit axially rear-
ward movement of the sleeve (7, 9). As described below,
the rearward axial stop (29) transmits the reflected im-
pact from the beatpiece (32) to the spindle (4) via sleeve
(9) and damping ring (25) during normal operation of the
hammer. The rearward axial stop (29) also transmits the
rearward impact from the sleeve (9), via the damping
ring (25) on entry into idle mode. Also, a forward axial
stop (27) is required for components mounted around
the spindle (4) to limit forward movement of the forward
end of the helical spring (56) of the overload clutch ar-

rangement.
[0038] The axial stops are provided by two peg ele-
ments each formed as a half ring portion (27a, 27b) with
an associated radially inward extending peg (29a, 29b),
as shown in Figures 2 and 3. Each peg (29a, 29b) has
a tapered section, which reduces in circumferential
width from the adjacent ring portion (27a, 27b), to ter-
minate in an end section of a reduced circumferential
width, which end section extends further radially inward-
ly with a constant width. The radially inward facing sur-
face at the radially inner end of each peg (29a, 29b) is
curved to match the curvature of the radially outer sur-
face of the ram catching sleeve (23).
[0039] The half ring portions (27a, 27b) are fitted
around the spindle (4) with the pegs (29a, 29b), extend-
ing through two associated holes formed completely
through the side wall of the hollow cylindrical cylinder
(4). The holes are circumferentially spaced around a
portion of the spindle where the axial stops are required,
so that the holes are on opposite sides of the portion of
the spindle. The half ring portions (27a, 27b) together
form a ring which completely encircles the hollow cylin-
drical spindle (4). The half ring portions (27a, 27b) are
secured on the spindle (4) via a resilient covering ring
(60), which is shown in Figure 7. The resilient covering
ring has an L-shaped radial cross-section with a first arm
extending in the radial direction and abutting the forward
facing faces of the half ring portions (27a, 27b) and with
a second arm extending in the axial direction and closely
fitting over the radially outer periphery of the half ring
portions (27a, 27b). The covering ring (60) is formed
with a plurality of fixing ribs (62) on its radially inward
facing surface, which ribs frictionally engage the radially
outer peripheral surface of the half ring portions (27a,
27b) to fix the covering ring (60) securely over the half
ring portions (27a, 27b).
[0040] The tapered section of each peg (29a, 29b) fits
within the holes formed through the side wall of the spin-
dle, which holes are correspondingly tapered. The radi-
ally inner end of each peg (29a, 29b) extends radially
within the cylindrical spindle (4) to form an axial stop for
the ram catching ring (23), as described above. The half
ring portions (27a, 27b) form an axial stop for the spring
(56) of the overload clutch, as described above.
[0041] It should be noted that in other configurations
of rotary hammer, the peg element and cover ring ar-
rangement (27a, 27b, 29a, 29b, 30) described above
could be used to form end stops to other components
mounted around or within the hollow cylindrical spindle
of a hammer. Other components which may require
such end stops are discussed above.
[0042] Additionally, the ring (27) could be formed from
more than two portions and could, for example be
formed from three third ring portions or four quarter ring
portions. An embodiment using four quarter ring por-
tions (27a-d), each carrying an associated peg (29a-9)
is shown in Figures 4 and 5, with like parts identified with
like numerals. The number of pegs (29a, 29b) is not lim-
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ited to two and, for example, each of the two half rings
(27a, 27b) could be formed with two pegs each, as
shown in Figure 6, to form four pegs (29a-d) which act
as axial end stops within the hollow cylinder.
[0043] The hammer described above is a single mode
rotary hammer, in which when the motor is actuated the
tool or bit (34) is caused to rotate and the tool or bit (34)
is repeatedly impacted and so reciprocates. The half
ring and cover ring arrangement described above for
providing axial end stops to components within and
mounted around the hollow cylindrical spindle of a ham-
mer is equally applicable to other types of hammer
which operate in one or more of the following three
modes, drilling only mode in which the tool or bit is ro-
tatingly driven only, chisel only mode in which the tool
or bit is caused to reciprocate only, and rotary hammer
mode in which the tool or bit is simultaneously rotated
and caused to reciprocate.

Claims

1. An electrically powered hammer comprising:

a hollow cylindrical spindle (4) mounted within
a housing of the hammer; and

an air cushion hammering mechanism (24, 28,
32) located within the spindle for generating re-
peated impacts on a tool or bit of the hammer;

characterised in that a portion of the spindle is
formed with a plurality of circumferentially spaced
holes and a corresponding number of peg elements
(29a, 29b, 27a, 27b) are fitted to the spindle, such
that each peg element extends through a corre-
sponding hole in the spindle and radially inwardly
of the internal surface of the spindle and/or radially
outwardly of the external surface of the spindle, in
such a way that the peg elements together form an
axial stop (29a, 29b) for one or more hammer com-
ponents (23) located within the spindle and/or to-
gether form an axial stop (27a, 27b) for one or more
hammer components (56) located around the spin-
dle, respectively.

2. A hammer according to any one of the preceding
claims wherein each hole in the spindle reduces in
its circumferential cross-section from its radially
outer end to its radially inner end and the portion of
the peg which fits within the hole is correspondingly
shaped.

3. A hammer according to claim 1 or claim 2 wherein
portions (27a, 27b) of the peg elements which ex-
tend radially outwardly of the spindle together form
a ring which encircles the spindle portion.

4. A hammer according to any one of the preceding
claims wherein a resilient ring (60) is fitted around
the spindle portion, which ring (60) engages each
of the peg elements to secure the peg elements to
the spindle.

5. A hammer according to claim 4 wherein the ring (60)
encircles the plurality of peg elements.

6. A hammer according to any one of the preceding
claims wherein there are two peg elements.

7. A hammer according to any one of the preceding
claims wherein two or more peg elements are
formed from a single component part.

8. A hammer according to any one of the preceding
claims additionally comprising a tool holder ar-
rangement (36) located at a forward end of the spin-
dle for releasably holding the tool or bit (34) within
a forward tool holder portion of the spindle so as to
enable limited reciprocation of the tool or bit within
the spindle.

9. A hammer substantially as hereinbefore described
with reference to any one of the accompanying Fig-
ures.
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