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(54) Improvements relating to rotary
hammer drills

(57) In a rotary hammer drill in which
the tool is driven in rotation by rotating
the cylinder 21 housing a driver piston
30 and a striker 32, the hammering
effect is rendered inoperative by provid-
ing in the well of the barrel an aperture
35 which is axially positioned so as to
vent the space between the driver and
striker to atmosphere. A sleeve 37 is
mounted on the external surface of the
barrel and is axially movable to blank
off the aperture 35 or to place itin
communication with the ambient

atmosphere.
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SPECIFICATION
improvements relating to rotary hammer drills

This invention relates to rotary hammer drills and is
more particularly concerned with rotary hammer
drilis having selectively-operable means permitting
the hammering to be rendered inoperative.

According to this invention there is provided a
rotary hammer drill comprising a rotary holder for a
drill bit, a cylinder which is rotatably mounted in the
casing of the drill and which is coaxial with and
drivingly connected to the holder, a driver piston and
a striker piston in the cylinder, a motor-driven crank
and connecting rod mechanism connected to recip-
rocate the driver piston in the cylinder, the striker
piston being free for reciprocatory movement in the
cylinder under the influence of the pressure of air
trapped between the two pistons and being
arranged to strike an anvil axially slidably disposed
between the striker piston and the holder whereby
hammer blows are transmitted to the holder, an
aperture being formed in the cylinder wall ata
location between the two pistons and beyond the
position at which the aperture can be closed off by
the driver piston, a sleeve mounted on the outside of
the cylinder which sleeve is axially slidable between
a first position in which the sleeve covers the
aperture and prevents the passage of airinto and
from the cylinder through the aperture and a second
position in which the aperture is uncovered and
places the space between the piston in communica-
tion with the ambient atmosphere, and manually
operable means for selectively moving the sleeve
into said first and second positions.

Some embodiments of the invention will now be
described with reference to the accompanying draw-
ings in which:

Figure 1 shows an electric hammer, partly in axial
section,

Figure 2 shows the other operative position of the
sleeve of the hammer of Figure 1, and

Figures 3 and 4 are respectively views of an
alternative sleeve arrangement in its two operative
positions.

Referring to Figures 1 and 2 of the drawings, there
is shown a portable electric hammer drill equipped
with a holder 10 for a drilling bit {(not shown). The
drill holder 10 is arranged to receive simuitaneously
a rotary drive and hammer blows. Both of these
actions are transmitted to the drill holder from an
electric motor 12 through respective drive mechan-
isms.

Motor 12 is mounted close to a handle 13 secured
to the rear end of the drill casing and has its output
shaft 14 extending at right angles to the axis of
rotation of the holder. The output shaft is formed
with gear teeth 15 which mesh with an annular first
pinion 16 rotatably mounted on a collar (not shown)
secured to the casing of the drill. A spindle 19
carrying a bevel gear 20 at one end extends coaxially
through the pinion 16, and the pinion drives spindle
20 through an overload clutch mechanism. The
bevel gear 20 meshes with the teeth of a bevel ring
gear 22 splined on one end of a cylinder 21 of the
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striker mechanism. Cylinder 21 is rotatably mounted
in bearings 23 carried in the casing and its forward
end portion 21a has the tool holder screwed onto it,
so that the motor drives the tool in rotation through
gear teeth 15, pinion 16, the overload clutch, bevel
gear 20 and cylinder 21.

The gear teeth of the first pinion 16 extend axially
beyond the end of the motor shaft 14, permitting a
second pinion 25 to mesh with pinion 16. Pinion 25 is
secured on a short shaft 26 rotatably mounted in
bearings 27, 28 in the casing, and the rotational axes
of pinions 16 and 25 and of the motor shaft 14 are
coplanar with each other and with the axis of
retation of the cylinder 21. It will be apparent that
this arrangement enables the motor to be mounted
nearer to the handle by a distance substantially
equal to the pitch circle diameter of the aotor shaft
teeth 15 than if pinion 25 meshed with teeth 15
directly at a location diametrically opposite pinion
16. Owing to the weight of the motor, it is advan-
tageous to bring its centre of gravity as near to the
hand grip as possible so as to improve the balance
and handling of the drill. At the same time, the
numbers of teeth on pinions 16 and 25 can be
independently selected since neither number affects
the other.

The shaft of pinion 25 carries a crank-pin 29 at its
end remote from motor 12, and a driver piston 30
mounted for reciprocation in the rotary cylinder 21 is
coupled to the crank-pin by a connecting rod 31. A
striker piston 32 is slidably mounted in the forward
end portion of the cylinder 21, and in the well known
manner the air trapped between the driver and
striker pistons 30, 32 causes the striker piston to
follow the reciprocatory movement of the driver
piston but slightly out of phase therewith. An anvil
33 axially slidably mounted in a bore in the holder
has a reduced-diameter portion 34 projecting into
the forward end 21a of the cylinder 21, and portion
34 is struck by the striker piston 32 during the
forward movement of the latter and transmits the
impacts to the adjacent end of the shank of the
drilling bit 11.

in order to permit the drill to be used without
hammering, apertures 35 are formed in the wall of
the cylinder 21 and can be uncovered to ptace the
air-space between pistons 30 and 32 in open com-
munication with the ambient atmosphere by moving
an external covering sleeve 37 axially forward.

The apertures 35 are disposed just forward of the
forward extremity of reciprocating movement of the
driver piston 30, and the sleeve 37 has disposed in
grooves qn its inner surface two axially spaced
sealing rings 38 which form seals between the
sleeve and the external surface of the cylinder 21 at

~ axially opposite sides of the aperture 35 respectively
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when the sleeve is in its rearmost position as
illustrated. The friction between the sealing rings
and the sleeve and the cylinder cause the sleeve to
rotate with the cylinder. At its forward end the sleeve
has an external annular groove 39 which is engaged
by an eccentric pin 40 mounted at one end of a short
shaft 41 rotatably mounted in the casing of the drill.
The opposite end of shaft 41 projects outside the
casing and has secured on it a manually operable
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adjusting knob 42. A spring-loaded plunger 43 is
mounted in a recess in the casing, and a surface on
the underside of the knob has two shallow recesses
spaced 180°C apart about the axis of rotation of the
knob and positioned for engagement by the plunger
to locate the knob resiliently in its respective posi-
tions corresponding to the forward and rearward
end positions of the sleeve 37. Thus, in the position
of the sleeve shown in the drawing, apertures 35 are
effectively sealed whilst 180° rotation of the knob 42
will move the sleeve forward to uncover the aper-
tures 35 and render the striker piston inoperative.
The plunger 43 also operates to restrict the extent of
rotation of the knob to the requisite 180°. °
We have also found that if close control of the
diametral clearance between the sleeve and the
barrel is exercised, the sealing rings 38 and their
grooves can be omitted without loss of efficiency.
Figures 3 and 4, in which parts corresponding to
those in Figure 1 are indicated by the same reference
numerals, show another form of construction in
which the sealing rings are mounted in peripheral
grooves in an external land on the barrel, the internal
surface of the sleeve is cylindrical and slides on the
land and a second land. The aperture 35 open to the
external surface of the barrel between the two lands.
The operation of the sleeve is as described in
relation to the construction of Figures 1 and 2.

CLAIMS

1. Arotary hammer drill comprising a rotary
holder for a drill bit, a cylinder which is rotatably
mounted in the casing of the drill and which is
coaxial with and drivingly connected to the holder, a
drive piston and a striker piston in the cylinder, a
motor-driven crank and connecting rod mechanism
connected to reciprocate the driver piston in the
cylinder, the striker piston being free for reciproca-
tory movement in the cylinder under the influence of
the pressure of air trapped between the two pistons
and being arranged to strike an anvil axially slidably
disposed between the striker piston and the holder
whereby hammer blows are transmitted to the
holder, an aperture being formed in the cylinder wall
at a location between the two pistons and beyond
the position at which the aperture can be closed off
by the driver piston, a sleeve mounted on the
outside of the cylinder which sleeve is axially
slidable between a first position in which the sleeve
covers the aperture and prevents the passage of air
into and from the cylinder through the aperture and
a second position in which the aperture is uncovered
and places the space between the pistons in com-
munication with the ambient atmosphere, and
manually operable means for selectively moving the
sleeve into said first and second positions.

2. Arotary hammer drill as claimed in claim 1,
wherein sealing rings forming a seal between the
sleeve and the external surface of the cylinder are
mounted in circumferential grooves on the external
surface of the cylinder at opposite sides respectively
of said aperture, said aperture communicating with
ambient atmosphere, in said second position of the
sleeve, through an aperture in the sleeve.
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3. Arotary hammer drill as claimed in claim 1,
wherein sealing rings forming a seal between the
sleeve and the external surface of the cylinder are
mounted in axially spaced grooves on the internal
surface of the sleeve.

4. Arotary hammer drill substantially as hereinb-
efore described with reference to and as illustrated
in Figures 1 and 2, or in Figures 1 and 2 as modified
by Figures 3 and 4 of the accompanying drawings.
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