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Description
Technical Field

[0001] The present invention relates to a buoyant hand tool body, a handle, a tool, a floatable hand tool, a hand tool
kit, and a method of producing same.

Background Art

Floatable hand tool

[0002] Conventional hand tools comprise a handle and a tool connected to the handle.

[0003] The handle is formed and adapted for holding and operating the tool by hand. The handle of the tool can be
gripped directly by a hand, orindirectly through a hand tool extension. Handles can be made solid, hollow, or acombination
thereof, and they may consist of a suitable material such as wood, plastic, metal e.g. aluminium or steel, etc.

[0004] The tool is formed and adapted for its intended application, e.g. a blade for padding, or a brush for painting.
Tools can be made solid, hollow, or a combination thereof, and they may consist of a suitable material such as wood,
plastic, metal e.g. steel, rubber, brush hair, etc.

[0005] Whether a hand tool floats or sinks in a liquid such as water, organic solvent, or cleaning liquid, etc. depends
on the density of the hand tool compared to the density of the liquid.

[0006] A floatable hand tool can be picked up from a liquid, e.g. if accidentally dropped while working above the liquid,
e.g. when working on a boat or bridge, or if intentionally been placed therein for cleaning. If picked up by hand, however,
the hand might get into contact with the liquid which might be hazardous and undesirable.

[0007] In GB 1,118,905 (GUNTHER WAGNER PELIKAN-WERKE) 03-07-1968 there is disclosed an implement for
transferring pigments such as an artist’s brush including an elongated buoyant handle which is connected at one end
to pigment-transfer means by holder means, the handle or the holder means having at or adjacent to the end of the
handle an increase in density or comprising weighting means where the centre of gravity of the implement is located.
The buoyant handle can be a hollow handle. The relationship between the buoyancy of the handle and the centre of
gravity of the implement is such that the implement is able of floating substantially vertically with the pigment-transfer
means submerged in a liquid whereby e.g. brushes of paint brushes can be dipped in liquid and kept from drying out.
[0008] In US 7,475,620 (CHEN) 13-01-2009 there is disclosed a hand tool comprising a handle, a shank, and a
fluorescent layer coated on the outer periphery of the handle. The handle has an enclosed chamber, an L-shaped or T-
shaped recess in the end thereof wherein an end of the shank is being fixed. In the other end of the handle, a hole is
defined which hole is being in communication with the chamber and is being sealed with a bolt. The chamber can be
filled with sand through the hole for increasing its weight so that the hand tool performs like a conventional hand tool.

Floatability

[0009] Without being bound by theory (see e.g. "Fluid Mechanics" in MSN Encarta 2009-03-25) the floatability of the
hand tool in a liquid is determined by the density of the hand tool compared to the density of the liquid. The density of
the hand tool is the mass per volume of the hand tool comprising mass of handle, mass of body, mass of tool, and
optional mass of residues of working material. If the density of the hand tool is smaller than the density of the liquid, the
hand tool floats. If the density of the hand tool is larger than the density of the liquid, the hand tool sinks. Thus, floatability
of the hand tool can be ensured by controlling the density of the hand tool. However, floatability does not ensure an
orientation of the hand tool so that the hand tool can be picked up from a liquid by hand without the hand getting into
contact with the liquid.

[0010] When placed into the liquid, e.g. for cleaning of residues of working material, the hand tool displaces a volume
of liquid the weight of which equals the weight of the hand tool (Archimedes principles). Above the emerging portion of
the hand tool there is a barometric pressure. Below the submerging portion of the hand tool there is a hydrostatic pressure
the value of which depends on the density of the liquid and the depth below the surface. The difference between the
barometric pressure on the hand tool and the hydrostatic pressure on the hand tool defines the buoyant force exerted
by the liquid on the hand tool. At equilibrium the buoyant force equals the weight of the hand tool, i.e. the gravitational
force acting on the mass of the hand tool. The buoyant force has a direction opposite to that of gravitation. Its magnitude
equals the weight of the displaced liquid. Its line of action is through the centre of mass of the displaced volume of liquid
which has been replaced by the submerged hand tool.

[0011] Depending on the distribution of the mass through out the hand tool, the weight of volume elements of the hand
tool differs. To a first approximation assuming parallel gravitational forces and a rigid hand tool, the resultant weight of
all masses of the different volume elements of the hand tool is the weight acting on the total mass located in the centre
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of gravity G of the hand tool. For a small hand tool the centre of gravity corresponds to the centre of mass of the hand
tool. For a constant distribution of masses in the hand tool over time, the centre of gravity remains constant. However,
if the hand tool looses mass, e.g. looses residue material in a cleaning process, the centre of gravity might change.
[0012] Similarly, to a first approximation, the resultant buoyant force exerted on the hand tool by the liquid is the
buoyant force acting on the centre of buoyancy B of the volume of liquid which has been replaced by the submerged
portion of the hand tool. The location of the centre of buoyancy B can be estimated as the centre of mass of the displaced
liquid having the shape and volume of the submerged portion of the hand tool.

[0013] In equilibrium, when a clean hand tool is floating in a liquid, the centre of gravity G and the centre of buoyancy
B are aligned on a common line of action. However, if the hand tool gets an extra mass e.g. residues placed off the
common line of action, the centre of mass of the hand tool is shifted. There is no common line of action for the gravitational
force and the buoyant force. As the shape and volume of the displaced liquid is unchanged, the centre of buoyancy B
is unchanged while the centre of gravity G is shifted off the common line of action. Because the gravitational force and
the buoyant force act on different centres there is a torque on the hand tool. In order to establish equilibrium the hand
tool rotates. Depending on the shape and volume of the hand tool and the friction against the liquid of the submerged
part of the hand tool, this rotation might cause the centre of buoyancy to shift. Consequently the torque is reduced. The
rotation continues, optionally through dampened oscillation, until a common line of action for the gravitation and the
buoyant forces is obtained and the floating hand tool assumes an inclined stable orientation with respect to an upright
position.

[0014] A similar description can be given for a hand tool floating stably with a given inclination in a liquid which hand
tool is tilted by an external force e.g. a push. Consequently, the hand tool experiences a torque which makes the hand
tool rotate until equilibrium is reached. During this rotation, however, the tool handle may become whole or partially
wetted by the liquid depending on the positions of G and B.

[0015] By analogy to vessel construction (see e.g. Maritime Dictionary 2009-03-25), there is an angle from the upright
position of the hand tool at which the maximum inclination can occur before the hand tool becomes unstable and might
capsize by an external force, the so-called angle of loll. This occurs when the so-called metacentre M and the centre of
gravity G coincide and the righting lever is zero. The metacentre M is the intersection of the action line of the centre of
buoyancy B for an inclined hand tool with respect to the action line of a non-inclined hand tool. At the angle of loll, the
lever arm of the torque is zero, or close to zero. However, the centre of gravity G is on the same line of action as the
centre of buoyancy B but located above it. If the centre of gravity G gets above the metacentre M, the hand tool is
unstable and the hand tool might capsize.

[0016] The metacentre M is primarily determined by the shape of the submerged hand tool. A narrow width of the
hand tool provides a low metacentre M. A broad width of the hand tool provides a high metacentre M. A high metacentre
allows a high centre of gravity G, e.g. the mass of the handle can be larger, as for a solid handle, without the hand tool
capsizing. The distance between the centre of gravity G and the metacentre M, the so-called metacentric height GM, is
a measure of the stability of the hand tool. It is important because the force righting the inclining tool is proportional to
the metacentric height GM times the sine of the angle of inclination. For a negative GM, the hand tool is unstable.
[0017] The position of the centre of gravity G can be either above, below, or coincide with the centre of buoyancy B.
If B is higher than G, inclining the hand tool moves B such that the gravitational force and the buoyant force provide a
torque which seeks to align the two centres. The greater the distance, the more stable the hand tool. Depending on
shape of the body and frictional forces between the submerged hand tool and the liquid, the rotation may be a dampened
oscillation about the centre line wherein the torque changes direction and magnitude until the oscillation stops. If G is
higher than B, an inclination of the hand tool can still be stable. Depending on the shape, volume and friction of the
submerged hand tool, e.g. its length, width, depth, stabilizing fins, etc., the shift of the centre of buoyancy B may catch
up with the shift of centre of gravity G. Outside these limits the hand tool will become unstable. If G and B coincide, there
is no torque.

[0018] It turns out that by controlling the location of the centre of gravity G, the centre of buoyancy B, the metacentre
M, the orientation and stability of the floating hand tool can be controlled.

Ergonomic hand tool

[0019] Hand tools may be designed for use that does not overstretch muscles and joints. An ergonomic hand tool is
adapted and shaped for muscles and joints to operate in their middle position, the so-called neutral position.

[0020] In US 5,615,445 (KELSAY ET AL.) 01-04-1997 there is disclosed a taping knife including a blade with an
elongated handle secured to the blade. The handle includes a hollow inner member formed from adjoining member
halves which have an inner structural support network of ribs. The handle component parts sealably interlock. The
watertight seals prevent water to leak into the handle’s hollow cavities thereby ensuring the weight advantage of the
hollow structure.

[0021] In WO 00/37221 A (ANZA AB) 29-06-2000 there is discloses a tool handle and working portion connected to
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the handle. The handle has an elongated gripping hole and is arranged to be held closed by the hand as well as being
held by the thumb only. The gripping hole is oblong along the length of the handle for accommodating the thumb when
inserted through the hole and directed substantially forward along the handle, the gripping hole providing a pressure
area for the inside of the thumb.

Ergonomics

[0022] Withoutbeingbound by theory, ergonomic working operations for the human body comprise motions of muscles
and joints which are not overstretched. This can be accomplished by operating muscles and joints in their middle position,
or so-called neutral position.

[0023] For muscles, this position provides the optimum opportunity to develop power without being overstretched.
[0024] For joints, the middle position provides the largest thickness of the joint cartilage whereby optimum protection
of the joint is achieved. If a joint is frequently brought into its extreme positions in which a force or power is applied, the
joint is stretched in a position where it is most vulnerable. The joint cartilage is thin, and it is eventually worn down.
Degenerative arthritis can be developed. The cartilage degenerates and looses its elastic properties.

[0025] Moreover, repeated stretching in extreme positions can develop less elastic ligaments that links two bones
together at a joint so that the ligaments no longer provides a protective tissue for an otherwise stable joint.

[0026] Consequently, ergonomic hand tools are designed to avoid or reduce stretching of joints in extreme positions.

Disclosure of Invention

[0027] In an aspect, it is the object of the present invention to provide a hand tool which can be picked up from a liquid
by hand without the hand getting into contact with the liquid.

[0028] In another aspect, it is the object the present invention to provide a hand tool which allows an improved
ergonomic working position.

[0029] In still another aspect, it is the object the present invention to provide a method of providing such a hand tool.
[0030] Further aspects of the present invention appear elsewhere.

Hand tool body

[0031] In an aspect, these objects are fulfilled according to the invention by providing a buoyant hand tool body for
joining a handle and a tool of a hand tool, the body comprising a handle part and a tool part, and being adapted so that
the body floats in a liquid with the handle part above the tool part, whereby a floatable hand tool can be provided which
can be picked up from a liquid by hand without the hand getting into contact with the liquid.

[0032] A floatable hand tool has a density less than the density of the liquid in which it is floating. The density of the
hand tool can be determined by calculation as the average density of densities of volume elements making up the hand
tool. The density can be determined by weighing the hand tool and by measuring its volume. The volume can be measured
by the displaced volume of water when submerged in the liquid. Floatability of a hand tool can be determined by
experiment, observing whether the hand tool floats or sinks when submerged in the liquid.

[0033] For a buoyant hand tool body to float in a liquid with the handle part above the tool part, the volume, shape,
distribution of mass, and friction of the body is being arranged so that the body floats in the liquid in an upright position,
or with an inclination, whereby a given orientation and stability of the hand tool when floating in the liquid is achieved.
It is within the skills of a skilled person to select and arrange the parameters of volume, shape, distribution of mass, and
friction of the body and experimentally verify whether the hand tool has achieved the desired floatability, orientation, and
stability, e.g. as described in the following.

[0034] Generally, the volume of the body, or its size, is selected to accommodate various means for ensuring its
functionality. These various means comprises means for ensuring the floatability, orientation, and stability of the hand
tool, and means for connecting the body to the handle and to the tool, respectively. Means for ensuring the floatability,
orientation, and stability of the hand tool comprise cavities and construction materials arranged to ensure strength, form,
and mass distribution of the hand tool body. Hand tools are usually provided in different sizes depending on their
application and physical capabilities of the user, e.g. whether design for handling by one hand, two hands or by an
extension tool.

[0035] The shape of the body is selected to ensure its functionality. For example, a filing knife must be able to approach
the surface of the object for which it is intended to work on. A body having a bulky shape might not be suited for this
purpose whereas a narrow body conically tapering towards the tool might be suited. Also, a filing knife comprises an
elongated body form in order to connect to a blade of suitable size to carrying or padding the material for which it is
used, e.g. by one hand or by two hands.

[0036] Moreover, the shape of the body, which is submerged in the liquid, determines the floating stability of the body
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and subsequently the floating stability of the hand tool. Generally, subject to constrain on its functionality, the shape of
the body is selected so that the floating hand tool, i.e. the body assembled to the handle and tool, has a metacentre M
located high in or above the body when is floating in the liquid. This allows for a high centre of gravity G while G is less
that or equal to M. This ensures stability and prevents capsizing of the floating hand tool. That is, more mass can be
allocated high in the hand tool, e.g. in the handle, than for a hand tool with low M.

[0037] For a longitudinally extended body, like a conventional filing knife or broad paint brush, a high metacentre M
can be achieved by selecting a shape exhibiting a suitably large transverse width/height ratio W/H of the longitudinal
body. A skilled person is able to experiment and select a transverse width/height ratio W/H within wide limits.

[0038] A lower limit of the width/height ratio depends on the minimum dimensions and the mechanical properties of
the material used, e.g. a sufficient mechanical strength for the connection means connecting the handle and tool,
respectively, to the body. To achieve this, a relatively large minimum width of the body may be required. A skilled person
would know how to select, e.g. by experiment, the dimensions of the material he intend to use in order to provide sufficient
mechanical strength.

[0039] An upper limit of the width/height ratio depends on the application of the tool, e.g. it ability to approach a surface
of an object to be worked on, which requires that the hand tool body is not too bulky. It is within the skills of a skilled
person to select a shape within these extremes of lower and upper limits.

[0040] For a non-limiting intuitive explanation of how a high metacentre M can provide stability of the floating body,
one can imagine the stability of a floating plate which has a shape comprising large lateral dimensions and a small
height. Such a floating body has a large width/height ratio W/H and it is very difficult, or even impossible, to capsize it,
i.e. turn it over when it is floating in the surface of a liquid.

[0041] The distribution of mass is arranged to provide the location of the centre of gravity G. In an embodiment the
centre of gravity G is below or equal to the metacentre M when floating in the liquid which ensures stability of a given
orientation of the handle of the floating hand tool. Thus, selecting a shape providing a high metacentre M allows for a
high centre of gravity G while maintaining a high stability.

[0042] In an embodiment the handle part comprises a material having a density less than the density of the liquid,
and the tool part comprises a material having a density larger than the density of the liquid whereby the body can provide
a desired orientation of the handle and tool.

[0043] In an embodiment having a high M, the mass is arranged so that a relative large mass is located in the handle
part of the body. This is advantageous for hand tool designs that require a strong connection between the handle and
the hand tool body and for which purpose high density materials such as metals e.g. steel such as stainless steel, or
tempered steel, can be used.

[0044] In another embodiment, the mass is arranged so that a relative large mass is located in handle itself. This could
be advantageous for an ergonomic hand tool requiring a small torque between the weight on the hand and the weight
on the hand tool, whereby an extreme ulnar deviation of the hand joint, which otherwise would be required in order to
operate a hand tool with a large torque, can be reduced.

[0045] Generally, the distribution of mass allows for alternative designs of the body with respect to the number, size
and distribution of cavities and construction materials used. In an embodiment this is achieved by a body wherein the
material is contained in at least one cavity. For a symmetric hand tool, the construction materials and cavities are
symmetrically arranged around the geometric symmetry line. Therefore, the distribution of mass follows the geometric
distribution of the construction materials and cavities whereby the action line of the centre of gravity and the symmetry
line of the hand tool coincide. For an asymmetric hand tool having non-symmetrically arranged construction material
and cavities, however, such as ergonomic hand tools having a skew handle, the distribution of mass is not symmetrical.
To ensure a given orientation of the handle, the construction material and cavities of the hand tool body are arranged
so that the distribution of mass provides the desired action line for the centre of gravity G. This can be obtained by
selecting a distribution of cavity volumes, cavity walls, and construction materials for cavity wall so that the mass distri-
bution provides a desired centre of gravity G. It is within the skills of a skilled person to arrange cavities and cavity
materials, e.g. using materials having densities larger and lower than that of the liquid, to provide the desired centre of
gravity G, either by calculation, experiment, or both.

[0046] Alternatively, or additionally, the hand tool, e.g. the handle and/or the body, may comprise ballasts that are
arranged for providing the distribution of mass that provides a desired centre of gravity G. Particularly for painting brushes,
the ballast may comprise an internal keel-like material in form of suitable material, e.g. a plastic, glue such as epoxy, a
steel rod or steel balls, contained in cavities.

[0047] In an embodiment, a body comprises ballast fixation means for receiving ballasts whereby it is obtained that
the same body design can be used for both symmetric handles and ergonomic asymmetric handles. In case of an
ergonomic asymmetric handle, the body may comprise ballasts to ensure the desired location of the centre of gravity
G. For a symmetric handle ballasts might not be necessary.

[0048] The rotation of the floating body is primarily determined by the torque between the centre of gravity G and the
centre of buoyancy B. However, the rotation of the body is further determined by the friction between the body and the
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liquid. For a low friction, the body might easily rotate compared to a high friction. Friction depends on the shape of the
body and the viscosity of the liquid (Stokes law) and it can be modified by modifying the shape of the body by introducing
stabilising means such as fins, or similar, e.g. protruding edges of mounting frames for brush hair. The micro structure
of the surface of the body might also affect the friction and can be modified by applying coatings to the outer body
surface. Suitable coatings comprise colour coatings, e.g. applied in a colour code according to the size of the hand tool,
and/or its use in organic/inorganic liquids.

[0049] To ensure floating, the density of the hand tool including all parts and optional residues must be less than the
density of the liquid. In case of water, e.g. pure water with out additives, the density is close to 1 g/l at room temperature
and pressure. In case of an organic solvent such as mineral turpentine (petroleum-based turpentine 0.85 g/l), or an
alcohol such as ethanol (0.79 g/l), the density is less than 1, and the design and materials for the body must be chosen
accordingly to ensure floatability. The hand tool body can be made solid, hollow, or a combination thereof. It may comprise
a suitable material such as a gas, a gas mixture, air; a wood, a plastic, a foam such as polyurethane foam, a glue such
as epoxy, metal e.g. aluminium, steel such as stainless steel, etc.

[0050] Preferred embodiments are defined in the subclaims.

Ergonomic handle

[0051] In another aspect, these objects are fulfilled according to the invention by providing a handle for a hand tool
wherein the handle comprises at least one support ridge; e.g. for supporting the thumb, or supporting the palm area
between the thumb and index finger instead of the thumb, whereby extreme ulnar deviation can be avoided or reduced,
i.e. an extreme position of the hand in which the wrist bends towards the little finger, and whereby repetitive strain injuries
of the joints can be avoided.

[0052] In an embodiment, the ridge is being arranged in or at the region where the handle is connecting to the tool
body, whereby the index finger (demonstratus) or the middle finger (impudicus) assumes a direction substantially per-
pendicular to the line of contact with the object on which the hand tool is working, and a direction along a line extending
the muscles of the forearm and the wrist, i.e. a position where they can develop the largest force for the work.

[0053] Hand tools having skew handles and comprising a support ridge are particularly preferred. A relative high mass
can be arranged in the handle part of the hand tool, it being located in the skew handle at the opposite side of the ridge,
whereby the same materials can be used for the masses balancing out the weight of the skew handle and the weight
of the ridge, and little or no ballast would be needed to ensure the orientation of the floating hand tool.

[0054] When working with hand tools, it is an advantage to change position of the hand and avoid applying a static
grip of the hand tool in the same working position over a longer period of time.

[0055] Inanembodiment, the hand tool body comprises at least one through-going finger hole, preferably being located
in a region laterally displaced to the side where the handle is inclined. Preferably the finger hole is being adapted to
receive either of the fingers, not the thumb. Preferably the finger hole is adapted to receive the index finger or the middle
finger, whereby a particularly convenient grip can be obtained. However, the finger hole might receive e.g. the ring finger
or the little finger as well. The hand tool can be carried in a convenient way by using the index finger when resting the
hand between working sessions.

[0056] The hand tool can be adapted for being operated with the right hand, the left hand, or both, optionally via a
hand tool extension. Typically, two hands are used when working with a broad filing knife, e.g. padding a larger wall
area. Typically, a hand tool extension is used when working with a paint brush, e.g. painting a high wall. Handles can
be made solid, hollow, or a combination thereof. They may comprise a suitable material such as wood, plastic, foam
such as polyurethane foam, metal, e.g. aluminium, steel such as stainless steel, etc.

Method of producing a floatable hand tool

[0057] In still another aspect, this object is fulfilled by provide a method of producing a floatable hand tool comprising
a handle and a tool, the method comprising: (i) providing a hand tool body comprising a handle part and a tool part, the
volume, shape, distribution of mass, and friction of the body being arranged so that the body floats in a liquid with the
handle part above the tool part; (ii) determined the location of the metacentre M; and (iii) optionally modify the volume,
shape, distribution of mass and/or friction of the body to provide a centre of gravity G lower than or equal to the metacentre
M, whereby it is ensured that a hand tool which can be picked up from a liquid by hand without the hand getting into
contact with the liquid can be produced.

[0058] In an embodiment, the centre of gravity G is lower than the centre of buoyancy B. In another embodiment, the
centre of gravity G is located in the lower part of the body. In still another embodiment, the centre of gravity G is located
in the tool part of the hand tool.
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Further aspects

[0059] In a further aspect, these objects are fulfilled by providing a tool for a floatable hand tool according to the
invention comprising a hand tool body wherein the tool is integrally joining the hand tool body whereby specific hand
tools can be produced, e.g. a rubber based tool in which the tool part and the body can be produced in a one-step casting
operation. Generally, the tool can be made solid, hollow, or a combination thereof. It comprises a suitable material for
its intended application, such as wood, plastic, metal e.g. steel such as stainless steel, rubber, brush hair, etc. In a
preferred embodiment, the material of the tool is selected from the group consisting of plastics, steel such as stainless
steel, tempered steel, rubber, and brush hair, or a combination thereof. A preferable hand tool is a filing knife or paint brush.
[0060] In still a further aspect, these objects are fulfilled by providing a floatable hand tool comprising a handle, a tool,
and a buoyant body according to the invention whereby the advantages of the individual parts: handle, tool and body
can be utilized alone, or in combination.

[0061] In still a further aspect, these objects are fulfilled by providing a hand tool kit comprising the handle, the tool,
and the body according to the invention where by the individual parts of the kit can be optimized for its specific application,
and the user can combined the parts as desired.

Embodiments

[0062] In an embodiment, the volume, shape, distribution of mass, and friction of the body being arranged so that the
body floats in the liquid in an upright position, or with an inclination whereby it is obtained that a the handle can be
arranged so that it has desired orientation which can easily be gripped by a hand.

[0063] In an embodiment, the handle part comprises a material having a density less than the density of the liquid,
and the tool part comprises a material having a density larger than the density of the liquid whereby the buoyancy of the
body is ensured.

[0064] In an embodiment, the material is contained in at least one cavity whereby it is obtained that the material of
the cavity can be selected according to the density providing a desired distribution of mass. More cavities can be used
whereby a sufficient mechanical strength can be obtained for a light hand tool.

[0065] In an embodiment, the material comprises a material selected from a gas, a gas mixture such as air; a wood;
a plastic such as high density and low density plastics; a foam such as polyurethane foam; and a metal such as steel
such as stainless steel whereby materials of low density, high density, or combinations thereof, and materials having
different properties, e.g. materials being compatible with organic solvents, can be selected. It is with the skills of a skilled
person to select combinations of these materials with respect to the function and intended use of the hand tool.

[0066] In an embodiment, the centre of gravity G is below or equal to the metacentre M when floating in the liquid
whereby floating stability is ensured.

[0067] Inan embodiment, the handle part or the handle comprising a support ridge for supporting of a thumb whereby
an ergonomic hand tool ensuring a neutral position of muscles and joints in the hand and wrist can be obtained. The
ergonomic hand tool provides better results in form of more precise work, nicer looking finishes, and longer working
sessions without introducing damages to the muscles and joints.

[0068] In an embodiment, the body comprises at least one through-going finger hole whereby alternative ergonomic
grips can be obtained.

[0069] A handle for a hand tool comprising a hand tool body wherein the handle comprises at least one support ridge,
e.g. for supporting of a thumb, or supporting the palm area between the thumb and index finger instead of the thumb,
the support ridge preferably being arranged in or at the region where the handle is connectable to the body.

[0070] Inan embodiment, the handle is integrally connecting to the body whereby a simplified method of manufacture
can be obtained, said method comprising preparing two half-parts of the integral handle and body which can be assembled
with the tool in a one-step operation.

[0071] In an embodiment, the body comprises a through-going finger hole ensuring that a particularly convenient
ergonomic hand tool with integral handle and body can be manufacture in two half-parts and assembled in a one-step
operation.

Designation of terms

[0072] In the present context, it is intended that the term handle part of the body designates a part of the body facing
the side of the hand tool from where the handle is gripped. The actual connection between the body and handle can be
at any suitable location on the body. In use, the handle part is the upper part of the floating body. Similarly the term tool
part of the body designates a part of the body facing the side of the hand tool where the tool is operating. In use, the
tool part is the lower part of the floating body. In an embodiment, the actual connection point for the handle can be in
the tool part. Inthe present context, it is intended that the term weight designates the physical term force for the gravitational
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force acting on a mass of an object. Weight should not be confused with the term mass
Brief Description of Figures in the Drawings

[0073] Fig. 1 shows a schematic longitudinal view of an embodiment of a hand tool body according to the invention;
[0074] Fig. 1A and Fig. 1B show schematic cross sectional views along the line A-A in Fig. 1 for an upright and an
inclined position, respectively;

[0075] Fig. 2 shows a schematic longitudinal sectional view of a filing knife according to the invention;

[0076] Figs. 3 and 11 show schematic longitudinal sectional assembling view of a painting brush according to the
invention;

[0077] Fig. 4 shows a schematic longitudinal side view of a filing knife according to the invention floating in a liquid;

[0078] Figs. 5-7 and 10 show schematic longitudinal sectional assembling views of filing knives according to the
invention;

[0079] Fig. 9 shows a schematic longitudinal sectional view of a filing knife according to the invention balanced to
exhibit a vertical orientation of the handle when floating in a liquid;

[0080] Figs. 12A-12D show a schematic longitudinal side views of various hand positions when operating a filing knife
with a support ridge according to the invention; and

[0081] Figs. 13A-13D show a schematic longitudinal side views of various hand positions when operating a filing knife
with a finger hole according to the invention.

[0082] In Table 1 there is presented element references used on the figures.

Table 1
Element Element
reference sign
(0] body
OA handle part
OB tool part
ocC handle fixation means
L liquid line
w body width
H body height
G centre of gravity
B centre of buoyancy
B1 centre of buoyancy for upright body
B2 centre of buoyancy for inclined body
M metacentre - transverse
MO metacentre - longitudinal
1 body wall
2 cavity
3 threaded protrusion
4 wall junction
4A ballast
5 handle
5A lateral protrusion
5B thread
5C cavity
6 tool
6A blade
6B hair brush
6C frame
6D tubular through-going channel in body
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(continued)

Element Element

reference sign

7 through-going hole in handle
8 fastening means

9 left-hand side of cavity

10 left-hand side of body wall
11 ballast

12 fixture projections

13A fixture hole

13B fixture hole projection

14 support ridge

15 finger hole

Mode(s) for Carrying Out the Invention

[0083] Fig. 1 shows a schematic longitudinal view of an embodiment of a hand tool body O according to the invention
floating in a liquid L, said body having a handle part OA with handle fixation means OC and a tool part OB. Further
details are shown in Fig. 1A and Fig. 1B.

[0084] Fig. 1A and Fig. 1B show schematic cross-sectional views along the line A-A in Fig. 1 for an upright position
and an inclined position, respectively. The line B-B indicates the longitudinal view shown in Fig. 1. The body comprises
a handle part OA and a tool part OB. The handle part OA comprises a body wall 1, a liquid tight cavity 2 (reference
shown in Fig. 1B), and a handle fixation means OC for connecting a handle. The tool part OB comprises a portion of
the liquid tight cavity 2 and a wall junction 4 which is tapered towards to lower part. The lower part can be adapted for
mounting a tool such as a blade of a filing knife. A measure of the shape of the body can be obtained by the ratio W/H
of the width W divided the height H of the body. This is a coarse form parameter of the body form. It can be calibrated
experimentally for various forms of the body. The transverse distribution of the mass of the cavity 2 and the wall junction
4 ensures a low centre of gravity G. Here, G is shown below the centre of buoyancy B1 of the displaced liquid for the
upright position of the body. In the inclined position, the centre of buoyancy B2 is above the centre of gravity G. It turns
out that for a relative narrow body compared to a broad one, e.g. a W/H ratio smaller than 0.6 depending on the cavity
and material used, the transverse metacentre M is low. The transverse stability measured by the distance GM is therefore
lower than for a broad body, e.g. a W/H ratio larger than 0.6. However, since the distance GM is relative large, the
transverse stability is relative high in spite of M being low. Once assembled with handle and tool the metacentre M of
the transverse stability can be determined experimentally by measuring the righting lever, i.e. the torque of gravitational
force acting on G and the buoyant forces acting in opposite direction on B, versus the angle of inclination.

[0085] Once assembled with handle and tool the metacentre M’ not shown) of the longitudinal stability can be deter-
mined. It turns out that for a relative long body compared to a narrow one, the metacentre M’ is high. The longitudinal
stability measured by the distance GM' is therefore high. It should be noted that M and M’ generally differ for a longitudinal
ly shaped body. They may coincide for a symmetrically shaped body, e.g. a spherically shaped body.

[0086] Fig. 2 shows a schematic longitudinal sectional view of a paint brush according to the invention, similar to the
longitudinal view of the body shown in Fig. 1, showing the body having a longitudinally extending liquid tight cavity 2 in
the handle part OA thereof and a handle fixation means OC, here a through-going tubular channel 6D for receiving a
handle 5. The handle, here a solid handle, 5 comprises a fixation means at its distal end, here a distal lateral protrusion
5A for connecting the handle 5 to the body via the tool part OB of the body. The wall junction of the tool part OB of the
body comprises handle fixation means, here comprising an extension of the tubular through-going channel 6D in both
the handle part and the tool part of the body. The lateral protrusions of the distal handle end 5A are fixed to the tool part
OB comprising a frame 6C for carrying hair brushes 6B. The cavity 2 may comprises more chambers, e.g. air-filled
chambers, with walls in a grid pattern for increasing the strength of the body.

[0087] Fig. 3 shows a schematic longitudinal sectional assembling view of a painting brush according to the invention,
similar to the longitudinal view as shown in Fig. 1, showing the body with a body wall 1 and a longitudinally extending
liquid tight cavity 2 in the handle part OA thereof. The handle part OA further comprises a handle connection mean, here
a threaded protrusion 3 for connection with a mating threading 5B of a handle 5. The handle, here in form of a solid
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handle 5, has a through-going hole 7 for receiving e.g. a strap to hang the hand tool from a hook when not in use. The
wall junction 4 in the tool part OB of the body comprises fastening means 8, e.g. a click/groove locking system, or glue
such as epoxy, (not shown) for fastening a tool frame 6C comprising a hair brush 6B.

[0088] Fig. 4 shows a schematic longitudinal side view of a filing knife according to the invention floating in a liquid.
The handle 5 and a part of the body O merge out of the liquid. A part of the body, i.e. the handle part OA and the tool
part OB, and the tool, here a blade 6A, are submerged below the surface of the liquid. The handle, here a solid handle
5, has a through-going hole 7 for hanging the hand tool from a hook when not in use.

[0089] Fig. 5 shows a schematic longitudinal sectional assembling view of a filing knife according to the invention,
similar to the longitudinal view shown in Fig. 1, showing the body O with a body wall 1 and a longitudinally extending
liquid tight cavity 2 in the handle part OA thereof. The handle part comprises a snap protrusion 3 for connection with a
handle 5 with a mating snap 5B. The handle 5 is hollow and has a through-going hole 7 for hanging the hand tool from
a hook when not in use. The wall junction in the tool part of the body comprises fastening means (not shown) for
connecting the body to a blade 6A of a filing knife. The handle cavity 5C is preferably liquid tight in order to prevent
accumulation of liquid, and thereby avoiding introduction of an unbalanced weight if the handle is submerged into the
liquid and liquid penetrates into the cavity. If water has entered into the handle, the handle 5 would not be in an upright
position as for the filing knife shown in Fig. 4, but it would be inclined in skew manner.

[0090] Generally, a skew orientation of the floating hand tool can provide a more convenient handling of the hand tool
for specific working operations by the hand. However, a skew orientation affects the distribution of mass of the hand
tool and shifts the centre of gravity compared to that off the filing knife shown in Fig. 4. To compensate for this unbalance
of weights on the hand tool around the centre line, the balancing masses can be incorporated into the body’s wall and
cavit ies, e.g. the volume and/or mass of the cavity can be slightly reduced and the volume and /or mass of the wall
junction 4 can be slightly increased in the part of the body opposite to the skew handle. This is illustrated in fig. 7.
[0091] Fig. 6 shows a schematic longitudinal sectional assembling view of a filing knife according to the invention,
similar to the longitudinal view shown in Fig. 1, showing the body with a longitudinally extending liquid tight cavity 2 in
the handle part OA of the body which is integrally connected with the handle 5. The handle 5 is hollow and has a through-
going hole 7 for receiving e.g. a strap for hanging the hand tool from a hook when not in use. This integrated body and
handle may comprise compensation of unbalanced mass in form of matched volume of body wall 1, cavity 2, and wall
junction, or alternatively using ballasts (not shown). The hand tool comprises a tool 6A in form of a blade.

[0092] Fig. 7 shows, in an embodiment, in a similar longitudinal view as shown in Fig. 6, how the compensation for
unbalance of weights on the hand tool around the centre line can be accomplished by reducing the left-hand side 9
volume of the cavity 2 of the body and increasing the left-hand side volume and/or mass 10 of the body wall 1, both in
the opposite direction of the skew handle. Alternatively, ballast means such as metal objects of suitable shape and sizes
could be incorporated into the wall junction of the tool part OB of the body. For a solid handle (not shown) instead of the
hollow handle 5C, the compensation would be larger, as a solid skew handle introduces a larger inclination of the floating
hand tool. It would be within the skills of a person skilled in the art to experimentally arrange masses of the hand tool,
e.g. volumes of construction material and cavities, or ballasts to provide the desired orientation of the handle of the
floating hand tool.

[0093] Fig. 8 shows a schematic longitudinal sectional assembling view of a filing knife according to the invention,
similar to the longitudinal view shown in Fig. 1, showing the body with a longitudinally extending liquid tight cavity 2 in
the handle part OA which body wall 1 is integrally connected with the handle 5 and the wall junction of the tool part OB
which is integrally connected with the tool, here a blade 6A. The handle, here a hollow handle 5, has a through-going
hole 7 for hanging the hand tool from a hook when not in use.

[0094] Fig. 9 shows a schematic longitudinal sectional view of a filing knife according to the invention, similar to the
longitudinal view shown in Fig. 1, showing the body with a longitudinally extending liquid tight cavity 2 in the handle part
OA which is integrally connected with a cavity 5C in the handle 5. The handle, here a hollow handle 5, has a through-
going hole 7 for hanging the hand tool from a hook when not in use. The skew position of the handle is compensated
for by ballasts means 11 which establishes an upright position of the handle with respect to the surface of the liquid.
This hand tool has a tool in form of a blade 6A.

[0095] Fig. 10 shows a schematic longitudinal sectional assembling view of a filing knife according to the invention,
similar to the longitudinal view shown in Fig. 1, showing the body with a longitudinally extending liquid tight cavity in the
handle part OA which is integrally connected with a cavity 5C of the handle 5. The integrated body and handle is produced
in two halves which are joined by a suitable joining technique such as gluing, screwing, soldering by friction, infrared or
ultrasonic sound. Each of the two halves can be produced by a suitable moulding technique such as injection moulding
in a thermo plastic such as polypropylene or acrylonitrile butadiene styrene monomer. The tool part OB of the body
comprises fixture means and guiding protrusions 13B for facilitating assembling fixture of the blade 6A which may
comprise holes 13A for receiving the fixture means.

[0096] Fig. 11 shows a schematic longitudinal sectional assembling view of a painting brush according to the invention,
similar to the longitudinal view shown in Fig. 1, showing the body with a body wall 1 and a longitudinally extending liquid
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tight cavity 2 integrally connected to a handle with cavity 5C, and a fastening means 8 in the tool part OB for fastening
a brush head with hair brush 6B to the body.

[0097] Fig. 12A-12D shows a schematic longitudinal side view of a filing knife according to the invention, indicating
an integrated handle having a skew inclination.

[0098] Fig. 12A shows the index finger and middle finger pointing in a skew direction with respect to the working line
of the blade. The arrow indicates no presence of a support ridge for this embodiment. This skew direction allows an
extreme ulnar deviation in the wrist which causes strain to the finger joints and muscles that are stressed. Working over
a long time in this position might be inconvenient and might cause damage to hand muscles and joints.

[0099] Fig. 12B shows a schematic longitudinal side view of a filing knife according to the invention, indicating an
integrated skew handle with a support ridge 14 to support the thumb while the index finger and middle finger points in
a direction substantially perpendicular to the working line of the blade pressing against the body and blade. This position
is more convenient because neither muscles nor joints are strained. The filing knife further exhibits a finger hole 15.
[0100] Fig. 12C shows a schematic longitudinal side view of a filing knife according to the invention similar to that
shown in Fig. 12B but supporting the palm area between the thumb and index finger instead of the thumb. This provides
a similar substantial perpendicular direction of the pointing finger to the working line of the blade while pressing against
the body and blade.

[0101] Fig. 12D shows a schematic longitudinal side view of a filing knife according to the invention similar to that
shown in Fig. 12B supporting the thumb and only the pointing finger. This provides a similar substantial perpendicular
direction of the pointing finger to the working line of the blade.

[0102] Figs. 13A-13D show a schematic longitudinal side view of a filing knife according to the invention similar to that
shownin Fig. 12A. Different position of the hand and fingers with respect to the finger hole 15 are shown. These alternative
positions of the hand and fingers are convenient because different working position can be used during a working session.
This changes the load on different individual muscles and joints.

Claims

1. A buoyant hand tool body for joining a handle and a tool of a hand tool, the body (O) comprising a handle part (OA)
and a tool part (OB), and being adapted so that the body floats in a liquid with the handle part above the tool part.

2. The body according to claim 1 wherein the volume, shape, distribution of mass, and friction of the body being
arranged so that the body floats in the liquid in an upright position, or with an inclination.

3. The body according to claims 1-2 wherein handle part (OA) comprises a material having a density less than the
density of the liquid, and the tool part (OB) comprises a material having a density larger than the density of the liquid.

4. The body according to claims 1-3 wherein the material is contained in at least one cavity (2).

5. The body according to claims 1-4 wherein the material comprises a material selected from a gas, a gas mixture,
air; a wood; a plastic; a foam; a glue; or a steel.

6. The body according to claims 1-5 wherein the centre of gravity G is below or equal to the metacentre M when floating
in the liquid.

7. The body according to claims 1-6 wherein the handle part (OA) or the handle (5) comprising at least one support
ridge (14).

8. The body according to claims 1-7 wherein the body comprises at least one through-going finger hole (15).

9. A handle for a hand tool comprising a hand tool body wherein the handle comprises at least one support ridge (14)
for supporting of a thumb, the support ridge being arranged in or at the region where the handle is connectable to
the body.

10. The handle according to claim 9 wherein the handle is integrally connecting to the body.

11. The handle according to claims 9 and 10 wherein the body comprises a through-going finger hole (15).

12. A tool for a hand tool comprising a hand tool body according to anyone of claims 1-8 wherein the tool is integrally
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joining the hand tool body.

13. A floatable hand tool comprising a handle, a tool, and a buoyant body according to anyone of claims 1-8, in form of
a filing knife or a paint brush.

14. A hand tool kit comprising the handle, the tool and the body according to claims 1-13.
15. A method of producing a floatable hand tool comprising a handle and a tool, the method comprising:

(i) providing a hand tool body (O) comprising a handle part (OA) and a tool part (OB), the volume, shape,
distribution of mass, and friction of the body being arranged so that the body floats in a liquid with the handle
part above the tool part;

(i) determined the location of the metacentre M; and

(iii) optionally modify the volume, shape, distribution of mass and/or friction of the body to provide a centre of
gravity G lower than or equal to the metacentre M.

12
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