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1
HAND POWER TOOL WITH AT LEAST ONE
HANDLE

CROSS REFERENCE

This application is a divisional application of U.S. patent
application Ser. No. 09/774,847, filed on Jan. 31, 2001 now
U.S. Pat. No 7,740,087. The invention defined in the
appended claims of the present application claims the benefit
of priority from the patent application Ser. No. 09/774,847,
under 35 USC 120.

The invention described and claimed hereinbelow and in
patent application Ser. No. 09/774,847, is also described in
German Patent Application DE 100 05 080.8-15 filed on Feb.
4, 2000, which provides the basis for the claim of priority on
invention under 35 USC 119(a)-(d).

BACKGROUND OF THE INVENTION

The present invention relates to a hand power tool with at
least one handle.

German patent document DE 87 01 722.9 U1 discloses a
handle for guiding and holding of vibrating devices. The
handle has a gripping part with a metal core, which is coated
with a vibration damping synthetic plastic. A first metal plate
is connected with the metal core at one end by a screw. It is
connected through an elastic buffer with a second metal plate
in the axial direction opposite to the gripping part. The second
metal plate is also connected by a screw with a guiding shaft
of the arrangement.

SUMMARY OF THE INVENTION

Accordingly, it is an object of present invention to provide
a hand held power tool of the above mentioned general type
which is a further improvement of the existing tools.

The invention proceeds from a hand power tool with a
handle having at least one gripping part is proposed which is
mounted through at least one elastic, vibration-damping ele-
ment and through a mounting part which is mounted on the
elastic element, on a housing. The elastic element can be
formed for example by an element of solid rubber, an elastic
plastic and/or a spring element.

It is proposed that the gripping part is connected with the
mounting part through at least one movable safety element. If
the elastic element is damaged, a release of the gripping part
from the housing is prevented and always a control of the
hand power tool through the gripping part is guaranteed. Due
to the movable design of the safety element, in a predeter-
minable operation a vibration transmission through the safety
element is avoided. The mounting part is designed advanta-
geously as a component which is separate from the housing.
Also, it can be formed at least partially of one piece with the
housing of the hand power tool.

The safety element can be formed as a movably supported,
rigid bar, for example in form of a screw, a pin, etc. In a further
embodiment, it is however proposed that the safety element is
formed from a bendable component, for example a chain or
preferably of a synthetic plastic or wire rope. With a bendable
safety element, in a structurally simple and cost favorable
manner a vibration transmission can be avoided, and a safety
element can be integrated in a favorable manner in the elastic
element. In addition to a rigid bar, a chain and a rope, and also
a spring can be used as the safety element, in particular a
spiral spring. With a safety element formed as a spiral spring,
an especially simple mounting is provided, in particular for an
automatic serial production.
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For protecting the safety element from damaging during
the operation of the hand power tool and integrating the safety
element in a handle in an enclosed manner, the safety element
is surrounded preferably by an elastic element.

It is further proposed that the safety element is arranged in
the elastic element centrally along its central axis. Thereby
during a tilting movement undesirable pulling stresses in the
safety element and therefore resulting vibration transmission
can be prevented.

When the safety element in the mounted condition is
loaded by pulling and an elastic element is loaded by press-
ing, a higher loading ability of the elastic element can be
provided than without pretensioning. Therefore breaking,
loosening of a gripping part and of mounting element, and/or
a tearing of the elastic element can be avoided. Furthermore,
the safety element can be used advantageously so that the
elastic element can be mounted on the gripping part and on
the mounting part, for example applying a required pressing
force by the safety element for an adhesive connection.

The pressure tensioning can be provided for example in an
elastic element by tensioning of the safety element located in
the elastic element preferably centrally along its central axis,
through a tensioning screw.

In accordance with a further embodiment of the invention,
it is suggested that the safety element is formed by a band
which surrounds the elastic element. The band shaped safety
element can be protected by its enclosed surface of the elastic
element, which as a rule is composed of a soft material, from
outer influences and damaging during the operation. For
example, it can be protected from heat, UV-radiation, dust,
moisture and hard objects. The band can also be produced of
different materials which can be recommended by a person of
ordinary skill in the art, for example of fabric band and the
like. Basically, the safety element can be formed in a cost
favorable manner from at least one bendable component
arranged radially outwardly of the elastic element, for
example of one or several ropes.

For protecting the elastic element from outer influences, it
can be enclosed with a sleeve of a solid material. The sleeve
can be mounted on the gripping part or on the mounting part
and can have a distance either from the gripping part or from
mounting part, to avoid a vibration transmission.

It is further proposed that, with a safety element a maxi-
mum deviation from the elastic element from its basic posi-
tion is determined at least in a tilting direction and/or a dis-
placement direction. An overextension of the elastic element
can be prevented by the safety element and a longer service
life can be obtained.

The inventive solution can be used for various hand pow-
ered tools, such as for example hammer drills, chisel ham-
mers, drilling machines screwdrivers, saws, mills, scrapers,
etc. In an especially advantageous manner the inventive solu-
tion can be used for angled grinders, and in particular for
auxiliary handles which extend transversely to the longitudi-
nal direction for guiding the angled grinder.

The novel features which are considered as characteristic
for the present 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 addi-
tional objects and advantages thereof, will be best understood
from the following description of specific embodiments when
read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a view schematically showing an angled driver in
accordance with the present invention, from above;
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FIG. 2 is a view showing a handle in accordance with the
present invention, with a bendable safety element which is
surrounded by an elastic element;

FIG. 3 is a view showing a handle with a bar-shaped safety
element;

FIG. 4 is a view showing an alternative embodiment to
FIG. 3,

FIG. 5 is a view showing a section taken along the line
IV-IV in FIG. 4 during mounting; and

FIG. 6 is a view showing a handle with an elastic element
which is surrounded by a band-shaped safety element.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 is a view showing an angled grinder with a not
shown electric motor which is supported in a housing 56. A
cutting disc 54 which is clamped in a tool holder is drivable by
the electric motor. The angled grinder is guided by a first
handle which is integrated in the housing 56 at a side facing
away from the cutting disc 54 and extends in a longitudinal
direction, and by a handle 10 which is mounted on a trans-
mission housing 60 in the region of the cutting disc 54 or the
tool holder and extends transversely to the longitudinal direc-
tion.

The handle 10 has a gripping part 12, which is mounted on
the transmission housing 60 of the angled grinder through an
elastic vibration-damping synthetic plastic element 14, a
mounting part 16 which is mounted on the elastic synthetic
element 14, and a threaded pin 18 formed on the mounting
part 16. The elastic synthetic element 14 is injection molded
on the gripping part 12 and on the mounting part 16 and
thereby fixedly connected with it.

In accordance with the present invention the gripping part
12, in addition to the elastic synthetic element 14 is connected
with the mounting part 16 through a movable safety element
20 as shown in FIG. 2. The safety element 20 is formed by a
bendable component in form of a wire rope and is arranged in
the elastic synthetic element 14 along its central axis. The not
shown threaded sleeves are mounted on the ends of the safety
element 20 for screwing the safety element 20 with the grip-
ping part 12 and the mounting part 16. The elastic synthetic
element 14 surrounds the safety element 20. The safety ele-
ment 20 is loaded in the mounted condition by pulling, and
the elastic synthetic element 14 is loaded by pressing.

FIG. 3 shows a further embodiment of a handle 26. Here a
safety element 22 is formed by a movably supported rigid rod
which is surrounded by an injection molded elastic plastic
element 24. Discs 30 and 32 are mounted on the ends of the
bar. Substantially similar components are identified in this
embodiment with the same reference numerals. Similar
operations and features can be derived from the embodiment
of FIG. 1.

Sleeves 34, 36 are mounted on the mounting part 16 and on
the gripping part 12. They are provided in the direction toward
the elastic synthetic element 24 with discs 38, 40 having
coaxial openings 42, 44. The sleeves 34, 36 and the discs 38,
40 limit correspondingly a chamber 46, 48 formed by injec-
tion molding with an elastic material. The safety element 22
with its disc 30, 32 is inserted in the chambers. The discs 30,
32 of the safety element 20 has a greater diameter than the
openings 42, 44 and are non releasably held in the chambers
46, 48.

For mounting the disc 30 can be unscrewed from the bar-
shaped part of the safety element 22. Subsequently the safety
element 22 for the mounting of the sleeve 34, 36 with the
gripping part 12 or the mounting 16 can be inserted in it, and
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the disc 30 can be again screwed with the bar-shaped part. The
sleeves 34, 36 are connected through not shown threaded
connections with the gripping part 12 of the mounting part 16.
When the sleeves 34, 36 are screwed with the gripping part 12
and the mounting part 16, the safety element 22 is injection
molded around it with elastic synthetic plastic.

The sleeves 34, 36 form with their discs 38, 40 preferably
a form-locking connection between the gripping part 12 and
the elastic synthetic element 24 and between the elastic syn-
thetic element 24 and the mounting part 16. Basically, the
elastic synthetic element can be formed with the safety ele-
ment, the sleeves, and the discs as a pre-mountable structural
group, which subsequently is screwed and glued with the
gripping part and the mounting part.

Because of a freedom of movement of the disc 30, 32 ofthe
safety element 22 in the chambers 46, 48 a maximum devia-
tion of the elastic synthetic element 24 is provided, in par-
ticular in all directions. For preventing vibration transmission
through the safety element 22, the safety element 22 is
arranged at a distance to the sleeves 34, 36 and the disc 38, 40
during a predetermined operation, which distance can be
filled with an elastic material.

FIGS. 4 and 5 show a further embodiment of the handle 62.
Here a safety element 64 is formed by a movably supported,
rigid bar which is injection molded around it by an elastic
synthetic element 24. Its ends 66, 68 are formed as discs. The
remaining functions and features can be derived from the
description of FIG. 2.

A molded part 74, 76 is molded on a mounting part 70 and
a gripping part 72. It is disc-shaped in direction toward the
elastic synthetic plastic element 24 and has coaxial openings
78, 80.

The molded parts 74, 76 limit chambers 82, 84 which are
injection molded with an elastic material. A one-piece safety
element 64 with its disc-shaped ends 66, 68 is inserted in them
during the mounting. The safety element 64 with its bar-
shaped part is guided transversely to the longitudinal direc-
tion of the handle 62 through lateral openings 86, 88 of the
molded parts 74, 76 as shown in FIG. 5. Subsequently the
safety element 64 is secured in the molded parts 74, 76 oppo-
site to its insertion direction 90 through the opening 26, 88. In
particular, the L-shaped molded parts 92, 94 in a longitudinal
cross-section are displaced perpendicularly to the insertion
direction 90 and transversely to the longitudinal direction
with each opening 96, 98 over the bar-shaped part of the
safety element 64. The disc-shaped ends 66, 68 of the safety
element 64 have a greater diameter than the opening 78, 80
and are non releasably held in the chambers 82, 84. Subse-
quently, the safety element 64 is injection molded around it
with synthetic plastic.

Preferably, a width 100 of the opening 86, 88 transversely
to the longitudinal direction of the handle 62 and perpendicu-
larly to the insertion direction 90 of the safety element 64 is
smaller than a diameter 102 of the bar-shaped part of the
safety element 64, so that the safety element 64 must be
displaced against a resistance through the openings 86, 88 and
subsequently engaged in the opening 78, 80 of the molded
parts 74, 76. The safety element 64 is secured in the openings
78, 80 of'the molded parts 74, 76, and the molded parts 92, 94
can be advantageously dispensed with.

FIG. 6 shows a second embodiment of a handle 50. Here in
accordance with the present invention, a safety element 24 is
formed of a bendable fabric band, which surrounds an elastic
synthetic element 52. The band-shaped safety element 28 is
substantially non-stretchable in the longitudinal direction of
the handle 50 and has a not shown synthetic plastic connec-
tion with the gripping part 12 and the mounting part 16, with
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which the band-shaped safety element 20 is fixedly connected
through an arresting connection with the gripping part 12 or
the mounting part 16.

For avoiding a vibration transmission through the safety
element 28 in an advantageous manner, it is longer formed
than the elastic synthetic element 52. The elastic synthetic
element 52 is protected by the safety element 28 from outer
influences and damages during the use of the angled grinder.
Furthermore, the safety element determines a maximum
deviation of the electric synthetic element 52 from a basic
position, and in particular in displacing, tilting and pulling
direction. In the maximum withdrawn positions the safety
element 28 is clamped and prevents a further deviation of the
elastic synthetic element 52.

It will be understood that each of the elements described
above, or two or more together, may also find a useful appli-
cation in other types of constructions differing from the types
described above.

While the invention has been illustrated and described as
embodied in hand power tool with at least one handle, it is not
intended to be limited to the details shown, since various
modifications and structural changes may be made without
departing in any way from the spirit of the present 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 various applications
without omitting features that, from the standpoint of prior
art, fairly constitute essential characteristics of the generic or
specific aspects of this invention.

What is claimed as new and desired to be protected by
Letters Patent is set forth in the appended claimes.

What is claimed as new and desired to be protected by
Letters Patent is set forth in the appended claims:

1. A hand power tool, comprising:

a housing;

at least one handle having at least one gripping part and a
mounting part;

at least one safety element through which said gripping
part is connected with said mounting part; and

at least one elastic, vibration damping element mounted by
injection molding directly on said gripping part and said
mounting part, wherein said at least one gripping part is
mounted on said housing through said elastic, vibration
damping element and through said mounting part;
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wherein said safety element is formed as a flexurally non-
rigid part that extends through a central axis of, is physi-
cally surrounded by and arranged within said at least one
elastic, vibration damping element in a surface contact
with said at least one elastic, vibration damping element,

wherein said safety element is movable during a predeter-
mined operation relative to said gripping part in at least
atilting direction and a longitudinal direction to avoid a
passage of vibrations through said safety element, and

wherein said safety element fixedly connects said gripping
part to said mounting part.

2. The hand power tool as defined in claim 1, wherein said
safety element is formed as a rope.

3. The hand power as defined in claim 1, wherein said
mounting part comprises a threaded pin to connect said
handle to said housing.

4. A hand power tool, comprising:

a housing;

at least one handle having at least one gripping part and a

mounting part;

at least one safety element through which said gripping

part is connected with said mounting part; and

at least one elastic, vibration damping element mounted by

injection molding on said gripping part and said mount-
ing part, wherein said at least one gripping part is
mounted on said housing through said elastic, vibration
damping element and through said mounting part;
wherein said safety element is formed as a flexurally non-
rigid part that extends through a central axis of, is physi-
cally surrounded by and arranged within said at least one
elastic, vibration damping element in a surface contact
with said at least one elastic, vibration damping element
and which safety element is movable during a predeter-
mined operation relative to said gripping part in at least
atilting direction and a longitudinal direction to avoid a
passage of vibrations through said safety element,
wherein said at least one handle has an axis,
wherein said at least one gripping part, said mounting part,
said at least one elastic, vibration damping element, and
said at least one safety element are arranged coaxially
with said axis, and

wherein said safety element fixedly connects said gripping

part to said mounting part.

5. The hand power as defined in claim 4, wherein said
handle is rotationally symmetrical to said axis.

#* #* #* #* #*
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