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(54) Grease cap

(67)  According to an aspect of the present invention
there is provided a cap for closing an inlet port for intro-
ducing lubricant into a power tool, the power tool having
an outer casing, the cap comprising, a top portion, a stop-
per portion, and at least one engaging member config-

ured to engage the inlet port when the cap is displaced
to a locked position. The top portion comprises at least
one protrusion for cooperating with the outer casing of
the power tool to fix the cap in said locked position.
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Description

[0001] The present invention relates to a grease cap;
to a power tool incorporating a grease cap; and to a cas-
ing for a power tool.

[0002] It is known to provide a power tool, such as a
hammer drill, with an inlet for supplying grease to a crank
mechanism or the like for lubrication. The inlet s typically
provided in a position above the crank mechanism in the
housing, and configured to be opened and closed by a
cap. Efficiently securing the cap onto the grease supply
inlet is essential to avoid any grease leakage from the
inlet.

[0003] Atleastin certain embodiments, the present in-
vention sets out to overcome or at least ameliorate short-
comings associated with known grease cap for power
tools. In particular, the present invention sets out to pro-
vide an efficient securing of the cap onto the grease sup-
ply inlet.

[0004] Aspects of the present invention relate to a
grease cap; to a power tool incorporating a grease cap,
and to a casing for a power tool.

[0005] Accordingtoan aspect of the presentinvention,
there is provided a cap for closing an inlet port for intro-
ducing lubricant into a power tool, the power tool having
an outer casing, the cap comprising:

a top portion,

a stopper portion, and

atleast one engaging member configured to engage
the inlet port when the cap is displaced to a locked
position. The top portion comprises at least one pro-
trusion for cooperating with the outer casing of the
power tool to fix the cap in said locked position. The
inlet portcan be sealed when the cap is in said locked
position. The cap can configured to be rotated to said
locked position and the at least one protrusion can
be arranged to cooperate with the outer casing of
the power tool to inhibit rotation of the cap and/or
axial movement of the cap. The at least one protru-
sion can be arranged to cooperate with a locking
member provided on an interior of the outer casing.

[0006] The top portion can comprise first and second
protrusions arranged to form a channel for receiving a
locking member provided on said outer casing. The first
and second protrusions can be offset to opposite sides
of a transverse axis of the top portion of the cap. The first
and second protrusions can be arranged in parallel
planes. In the assembled power tool, the first and second
protrusions can locate on opposite sides of the locking
member provided on the outer casing to fix the cap in
said locked position.

[0007] Alternatively, the at least one protrusion could
be configured to locate in a locking channel defined in
the outer casing to fix the cap in said locked position.
[0008] The at least one engaging member can be a
locking arm extending from the top portion. The locking
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arm can be arranged so as to abut against a stop member
of the inlet port when the cap is in said locked position.
The cap can thereby be positively displaced to said
locked position.

[0009] The or each locking arm can extend parallel to
a central axis of the cap. In arrangements in which the
cap is rotated to said locked position, the central axis of
the cap can be coincident with a rotational axis of the
cap. The or each protrusion can be a finger tab for allow-
ing a user to rotate the cap manually about the central
axis.

[0010] According to a further aspect of the present in-
vention, there is provided a power tool comprising:

an inner housing having an inlet port for introducing
lubricant;

a cap for closing the inlet port, the cap comprising
at least one engaging member configured to engage
the inlet port when the cap is displaced to a locked
position; and

an outer casing for mounting to the inner housing;
wherein the cap comprises at least one protrusion
for cooperating with the outer casing of the power
tool to fix the cap in a locked position. The cap can
be installed in said inlet port when the outer casing
is not fitted to the inner housing. When the outer cas-
ingis disposed on said inner housing, the cap is fixed
in said locked position. The power tool can comprise
a longitudinal axis and the locking member can be
alongitudinal rib extending parallel to the longitudinal
axis. The longitudinal axis can be coincident with a
rotational axis of a tool holder of the power tool.

[0011] The inlet port may be substantially circular and
may comprise at least one circumferential protuberance.
The cap can comprise at least one locking arm for en-
gaging said at least one circumferential protuberance
when the cap is in said locked position. The inlet port can
comprise at least one stop member, the or each locking
arm being configured so as to abut against the or each
stop member when the cap is in the locked position. A
recess or detent can be provided in the inner housing for
receiving a portion of the or each engaging memberwhen
the cap is in said locked position.

[0012] The cap can be configured to be rotated into
said locked position. The at least one protrusion can co-
operate with the outer housing to inhibit rotation of said
cap and/or axial movement of the cap.

[0013] According to a further aspect of the invention,
there is provided a casing for a power tool, the power
tool having an inlet port for introducing lubricant and a
cap for closing the inlet port, wherein the casing has at
least one locking member for fixing the cap in a locked
positionto seal the inlet port. The or each locking member
can be configured to inhibit rotation of the cap and/or
axial movement of the cap when the cap is in said locked
position. The casing can comprise a longitudinal axis and
the or each locking member can be a longitudinal rib ex-
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tending parallel to the longitudinal axis. The or each lock-
ing member can be configured to be receivedin achannel
formed on a top portion of the cap when the cap is in said
locked position. The casing can comprise a locking chan-
nel configured to receive at least one protrusion formed
on a top portion of the cap to fix the cap in said locked
position.

[0014] Withinthe scope of this application itis express-
ly envisaged that the various aspects, embodiments, ex-
amples and alternatives set out in the preceding para-
graphs, in the claims and/or in the following description
and drawings, and in particular the individual features
thereof, may be taken independently or in any combina-
tion. Features described in connection with one embod-
imentare applicable to allembodiments, unless such fea-
tures are incompatible.

[0015] An embodiment of the present invention will
now be described, by way of example only, with reference
to the accompanying Figures, in which:

Figure 1 shows a power tool in accordance with an
embodiment of the present invention;

Figure 2 shows a perspective view of an outer casing
for a power tool according to an embodiment of the
present invention;

Figure 3 shows a perspective view of agrease supply
inlet and a grease cap for a power tool according to
an embodiment of the present invention, the grease
cap being in an unlocked position;

Figure 4 shows a perspective view of the grease cap
according to an embodiment of the present inven-
tion;

Figure 5 shows a side view of the grease cap shown
in Figure 4, according to an embodiment of the
present invention;

Figure 6 shows a bottom view of the grease cap
shown in Figure 4, according to an embodiment of
the present invention;

Figure 7 shows a perspective view of the grease sup-
ply inlet and the grease cap shown in Figure 3, the
grease cap being in a locked position; and

Figures 8 and 9 show vertical cross sections of the
grease supply inlet and the grease cap shown in Fig-
ure 3 in transverse and longitudinal directions, the
grease cap being in the locked position.

[0016] A grease cap for a power tool in accordance
with an embodiment of the present invention will now be
described with reference to the accompanying Figures.
[0017] A power tool 1 according to an aspect of the
present invention is represented in Figure 1. The repre-
sented power tool 1, such as a hammer drill, has a lon-
gitudinal axis XX, and an external housing 3 which forms
a gripping portion 5 at its rear end. A switch actuator 7
for switching an electric motor (not shown) of the power
tool 1 on and off projects into a grip opening 9. The grip
opening 9 is defined at its rear end by the gripping portion
5. In the rear lower portion of the external housing 3, a
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mains lead (not shown) is provided to connect the power
tool 1 to a power source. The power tool 1 comprises at
its front part a tool holder 11, in which is inserted a tool
(notrepresented) such as hammer bit, a drill bit or a chisel
bit. The power tool 1 comprises an inner housing 13, as
shown in Figure 3. The longitudinal axis XX of the power
tool 1 is coincident with a central axis of the tool holder 11.
[0018] As shown in Figure 1, the external housing 3
comprises an outer casing 15 which in the present em-
bodiment is moulded from a plastics material. The outer
casing 15 is shown in more detail in Figure 2. The outer
casing 15 comprises a front section 17 which is profiled
to match the shape of an upper portion 19 of the power
tool 1. The front section 17 comprises a circular collar 21
that surrounds the front part of the power tool 1. Two
securing holes 23 are provided on the sides of the outer
casing 15 for securing the outer casing 15 to the internal
housing 13. The securing holes 23 align with correspond-
ing holes (not shown) of the internal housing 13 and a
securing bolt, or other mechanical fastener, is located in
each securing hole 23 to mount the outer casing 15 to
the internal housing 13. The outer casing 15 comprises
alongitudinal rib 25 extending parallel to the longitudinal
axis XX of the power tool 1. The longitudinal rib 25 ex-
tends inwardly along an inner surface of the front section
19, from the rear of the front section 19 towards the collar
21. The longitudinal rib 25 comprises a locking region 27
forlocking a grease cap 29 in position, as described here-
in.

[0019] As shown in Figure 3, the internal housing 13
comprises a inlet port 31 for introducing lubricant, for ex-
ample grease, into the internal housing 13 to lubricate
the crank mechanism of the power tool 1. The inlet port
31 is located above the crank mechanism in the internal
housing 13. The inlet port 31 has a circular shape, and
comprises first and second circumferential protuberanc-
es 33 disposed on its outer edge for securing the cap 29
to the inlet port 31. As shown in Figure 3, the first and
second protuberances 33 extend circumferentially on op-
posite sides of the inlet port 31. First and second diamet-
rically opposed openings 34 are formed on the outer sur-
face of the inlet port 31 between the protuberances 33.
Furthermore, two stop members 36 are formed on an
outer surface of the inlet port 31 to limit rotational move-
ment of the cap 29. A circular seal 35 (for example a
deformable O-ring) is disposed inside the inlet port 31,
around the internal circumference of the inlet 31. When
the cap 29 closes the inlet 31, the seal 35 is disposed
between the inlet port 31 and the cap 29, for sealing the
internal housing 13. The cap 29 is removably mounted
to the inlet port 31 and can be removed to facilitate serv-
icing, for example.

[0020] The cap 29 according to an embodiment of the
present invention is shown in Figures 4 to 6. The cap 29
has a central axis AA and a transverse axis BB (repre-
sented in Figure 8 as extending perpendicular to the
plane of the page) extending radially outwardly from the
central axis AA. The cap 29 comprises a circular top por-
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tion 37 and a stopper portion 39. The cap 29 also com-
prises two locking arms 41 extending downwardly from
the top portion 37. Each locking arm 41 has an internal
projection 42 projecting radially inwardly towards the cen-
tral axis AA. When the cap 29 closes the inlet port 31,
the projections 42 of each locking arm 41 engage an
underside of the respective protuberance 33 to prevent
the cap 29 being removed, as shown in Figure 7. The
diameter of the circular top portion 37 is larger than the
diameter of the inlet port 31 so as to cover the inlet 31
when the cap 29 is located in the inlet port 31.

[0021] Thecap29comprisestwofingertabs43toallow
a user to rotate the cap 29 manually about the central
axis AA. The cap 29 is moulded from a plastics material
in the present embodiment, but other materials could be
used. The finger tabs 43 extend upwardly from the top
portion 37 of the cap 29. The finger tabs 43 are arranged
in parallel planes and each extends parallel to the trans-
verse axis BB of the cap 29. Specifically, the finger tabs
43 are offset to opposite sides of the transverse axis BB
to form a locking channel 44 (shown in Figure 8) there-
between. The locking channel 44 has a longitudinal axis
which extends diametrically across the top portion 37 co-
incident with the transverse axis BB. In alternate arrange-
ments, the longitudinal axis of the locking channel 44
could be arranged parallel to and offset from the trans-
verse axis BB.

[0022] The cap 29 is rotatable relative to the inlet port
31 between an unlocked position and a locked position.
In the unlocked position, the locking arms 41 are aligned
with the openings 34 so that the cap 29 can be removed
from the inlet port 31. The cap 29 can be removed to
open the inlet port 31, thereby enabling the user to inject
grease into the crank mechanism of the power tool 1. In
the locked position, the cap 29 is engaged in the inlet
port 31, and the locking arms 41 are engaged with the
protuberances 33 formed on the outside of the inlet port
31 to prevent the cap 29 being removed. The cap 29 is
rotated into said locked position and the locking arms 41
abut against the stop members 36 to align the cap 29
such that the locking channel 44 extends parallel to the
longitudinal axis XX of the power tool 1. In the locked
position, the cap 29 is arranged such that the locking
region 27 of the longitudinal rib 25 locates in the locking
channel 44. The rotation of the cap 29 is thereby inhibited
when the outer casing 15 is mounted to the internal hous-
ing 13. Thus, once the outer casing 15 is mounted in
position, the cap 29 cannot rotate to its unlocked position.
Moreover, the outer casing 15 cannot be mounted if the
cap 29 is not in its locked position, thereby preventing
assembly of the power tool 1 if the cap 29 is not properly
located in the inlet port 31.

[0023] The operation of the grease cap 29 for a power
tool 1 according to an embodiment of the present inven-
tion will now be described with reference to Figures 3
and 7 to 9. Initially, the grease cap 29 is in the unlocked
position, as shown in Figure 3. The inlet port 31 is thereby
open and the user can inject grease in the crank mech-
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anism of the power tool 1. Once the user has injected
the grease, the user locates the grease cap 29 in the inlet
port 31. More precisely, the user disposes the stopper
portion 39 into the inlet port 31. The locking arms 41
extend in the openings 34 between the protuberances
33, but do not engage the protuberances 33. Then, the
grease cap 29 is rotated about the central axis AA out of
the unlocked position into the locked position shown in
Figures 7 to 9. The projections 42 of the locking arms 41
are now engaged with an underside of the respective
protuberance 33. The cap 29 is rotated until the locking
arms 41 abut the stop members 36. The finger tabs 43
are thereby oriented parallel to the longitudinal axis XX
of the power tool 1. Then, the outer casing 15 is disposed
on the upper portion 17 of the power tool 1 so that the
locking portion 27 of the longitudinal rib 25 engages the
locking channel 44 between the finger tabs 43, and so
that the securing holes 23 of the outer casing 15 align
with the holes (not shown) of the inner housing 13. The
outer casing 15 is then mounted to the inner housing 13
by introducing bolts into the securing holes of the outer
casing 15 and the corresponding holes of the inner hous-
ing 13. The outer casing 15 is thereby mounted to the
inner housing 13 such that the longitudinal rib 25 is lo-
cated within the locking channel 44 formed between the
finger tabs 43 of the grease cap 29. The grease cap 29
is thereby fixed in its locked position such that the inlet
port 31 is sealed.

[0024] It will be appreciated that various changes and
modifications can be made to the grease cap described
herein. For example, alternate locking mechanisms
could be provided to secure the outer casing with the
grease cap. For example, a locking channel could be
formed in the outer casing for cooperating with one or
more finger tabs provided on the top portion of the grease
cap to inhibit rotation of the grease cap. Two parallel lon-
gitudinal ribs could be provided on the outer casing to
define the locking channel for engaging the one or more
finger tabs when the grease cap is in its locked position.
The one or more ribs can be arranged in a single plane
for locating in the locking channel. A further alternative
locking mechanism would be to form a protrusion, such
as a longitudinal rib, on the interior of the outer casing to
locate in close proximity to a side of said one or more
finger tabs to inhibit rotational movement of the grease
cap. A still further alternative would be to form one or
more recesses in said outer casing for receiving said one
or more finger tabs to inhibit rotation of the grease cap.
[0025] A yet further alternative would be to profile a
sidewall of the grease cap to cooperate with the outer
casing to inhibit rotation of the grease cap. For example,
one or more flats could be formed in the sidewall of the
grease cap for cooperating with the outer casing.

Claims

1. Acapforclosing aninletportforintroducing lubricant
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into a power tool, the power tool having an outer
casing, the cap comprising:

a top portion,

a stopper portion, and

atleast one engaging member configured to en-
gage the inlet port when the cap is displaced to
a locked position;

wherein the top portion comprises at least one
protrusion for cooperating with the outer casing
of the power tool to fix the cap in said locked
position.

A cap as claimed in claim 1, wherein the cap is con-
figured to be rotated to said locked position and the
at least one protrusion is arranged to cooperate with
the outer casing of the power tool to inhibit rotation
of the cap.

A cap as claimed in claim 1 or claim 2, wherein the
at least one protrusion is arranged to cooperate with
alocking member provided on an interior of the outer
casing.

A cap as claimed in any one of claims 1, 2 or 3,
wherein the top portion comprises first and second
protrusions arranged to form a channel for receiving
a locking member provided on said outer casing.

A cap as claimed in claim 4, wherein the first and
second protrusions are arranged in parallel planes.

A cap as claimed in any one of claims 1, 2 or 3,
wherein the at least one protrusion is configured to
locatein alocking channel defined inthe outer casing
to fix the cap in said locked position.

A cap as claimed in anyone of the preceding claims,
wherein said at least one engaging member is alock-
ing arm extending from the top portion, the locking
arm being arranged so as to abut against a stop
member of the inlet port when the cap is in said
locked position.

A cap as claimed in claim 7, wherein the or each
locking arm extends parallel to a central axis of the
cap.

A cap as claimed in anyone of the preceding claims,
wherein the or each protrusion is a finger tab for al-
lowing a user to rotate the cap manually about the
central axis.

10. A power tool comprising:

an inner housing having an inlet port for intro-
ducing lubricant;
a cap for closing the inlet port, the cap compris-
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1.

12.

13.

14.

15.

16.

17.

18.

19.

ing at least one engaging member configured to
engage the inlet port when the cap is displaced
to a locked position; and

an outer casing for mounting to the inner hous-
ing;

wherein the cap comprises at least one protru-
sion for cooperating with the outer casing of the
power tool to fix the cap in said locked position.

A power tool as claimed in claim 10 comprising a
longitudinal axis and wherein the locking member is
alongitudinal rib extending parallel to the longitudinal
axis.

A power tool as claimed in claim 10 or claim 11,
wherein the inlet port is substantially circular and
comprises atleastone circumferential protuberance;
and the cap comprising at least one locking arm for
engaging said at least one circumferential protuber-
ance when the cap is in said locked position.

A power tool as claimedin claim 12, wherein the inlet
portcomprises atleast one stop member, the oreach
locking arm being arranged so as to abut against the
or each stop member when the cap is in said locked
position.

A power tool as claimed in any one of claims 10 to
13, wherein the cap is configured to be rotated into
said locked position; and the at least one protrusion
cooperates with the outer housing to inhibit rotation
of said cap.

A casing for a power tool, the power tool having an
inlet port for introducing lubricant and a cap for clos-
ing the inlet port, wherein the casing has at least one
locking member for fixing the cap in a locked position
to seal the inlet port.

A casing as claimed in claim 15, wherein the or each
locking member is configured to inhibit rotation of
the cap when the cap is in said locked position.

A casing as claimed in claim 15 or claim 16, com-
prising a longitudinal axis and wherein the or each
locking member is a longitudinal rib extending par-
allel to the longitudinal axis.

A casing as claimed in any one of claims 15 to 17,
wherein the or each locking member is configured
to be received in a channel formed on a top portion
of the cap when the cap is in said locked position.

A casing as claimed in any one of claims 15 to 17,
comprising a locking channel configured to receive
at least one protrusion formed on a top portion of the
cap to fix the cap in said locked position.
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20. A cap substantially as herein described with refer-
ence to the accompanying figures.

21. A power tool substantially as herein described with
reference to the accompanying figures.

22. A casing substantially as herein described with ref-
erence to the accompanying figures.
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