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INJECTION MOLDING METHOD OF PRODUCING A PLASTIC TANK WITH AN
INTEGRATED INSPECTION WINDOW, A PLASTIC TANK, AND A POWER
TOOL COMPRISING SUCH A PLASTIC TANK

Field of the invention

The present invention relales to a method of producing a plastic tank fora

power tool, {0 a plastic tank, and to a power tool comprising such a plastic tank.

Background
Modern-day fuel tanks for handheld power tools are made of plastic. There are

many different requirements on fuel tanks. By way of exampie, they need io be
mechanically strong, and allow easy refilling and inspection of present fuel level. Fuel
tanks also need to fulfil a number of salety standards; by way of example, they need
to be leakage proof at an slevaled pressure. The gas pressure may differ quite
substantially between the interior of the tank and the exterior ambient air pressure; in
some situations, the difference may be as high as 30-40 kPa.

Typically, the present fuel level is communicaied to the operalor via a
transparent fusl level inspection window. The tank body is generally made of glass-
or carbon fibre reinforced plastic, for mechanical strength, whereas the fuel window is
made of transparent plastic. Transparent fuel level inspection windows are generally
attached {o the fuel tank by ultrasonic welding. In order to warrant that the window be
fuel-tight, the window is kept as small as possible, and it is welded 10 the tank along a
weld which exiends substantially in a single plane. Those limitations are primarily set
by the size and shape of the ultrasonic welding sonotrode, which needs to define a
waveguide suitable for delivery of welding power 1o the entire interface between tank
body and window in a single welding step. A drawback of those limitations is that
lighting conditions and the posture of the handheld power tool may limit the visibility
of the fuel level.

US 2008/0087080 discloses a method of manufacturing a fuel tank. However,
there is a need for an improved fuel tank, as well as for an improved method of

producing such tanks.

Summary
it is an object of the present invention to solve, or at least mitigate, parts or all

of the above mentioned problems. To this end, there is provided a method of

producing a plastic tank for a power tool, the tank comprising a tank wall and a

transparent or fransiucent inspection window arranged in a window aperture in the
1



10

15

20

25

30

35

WO 2021/061034 PCT/SE2020/050681

tank wall, the inspection window permitting visually inspecling a content level in the
tank, the method comprising providing a moulding todl comprising one of the fank
wall and the inspection window; injecting liquefied plastic onto the moulding tooi o
form the other of the tank wall and the inspection window, the liquefied plastic
engaging with said one of the tank wall and the inspection window at an over-
moulding interface of said one of the lank wall and the inspection window; and
allowing the injected plastic to solidity, thereby forming a bond with said one of the
tank wall and the inspection window, characterized in that said one of the tank wall
and the inspection window comprises at isast one liquefaction precursor ridge
extending from a face of said one of the tank wall and the inspection window, along
the over-moulding interface, whersin said liguefied plastic is injected onto said over-
moulding interface to al least partly liquefy said liguefaction precursor ridge. The
dimensions of the liguefaction precursor ridge may aliow the liquefaction precursor
ridge to liquefy, heated by the injected plastic, thereby enabling intermixing of the
materials of the tank wall and the inspection window along the liquefaction precursor
ridge. This results in an interface between the tank wall and the inspection window
with a high mechanical strength and a good tighiness against leakage. Such liquid
tightness is particularly desirable for tanks containing combustible, volatile liquids
such as chainsaw fuel. Liguefaction may be the result of 2.g. melling or passing the
glass transition temperature. lt may be preferred that at least the liquefaction
precursor ridge, and optionally said one of the tank wall and the inspection window in
its entirety, be thermoplastic. However, the process provides improved tighiness also
for moulding thermoset resins, in particular in combination with short cycle times
between consecutive moulding shots building up the tank. According to
embodiments, the over-moulding interface may exiend along an edge of the
inspection window or of the window aperiure. Alternatively, the over-moulding
interface may be located at a distance from any edge of said one of the tank wall and
the inspection window. The method gives a full design fresdom with regard io the
placement, size, and shape of the inspeaction window within the tank wall, which
allows designing a tank which facilitates checking the liquid content level. The tank
wall may be opague; alternatively, it may be translucent or transparent. According o
embodiments, the power (ool may be a handheld power tool. The power tool may be
portable, to be carried by one or iwo hands by an operator during operation, or
whesled, {o be rolled on the ground by an operator during operation. The power tool

may be an outdoor power fool, such as a garden or forestry tool.
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According to embodiments, said one of the tank wall and the inspection
window may be the inspection window. Obviously, in such an embodiment, said other
of the tank wall and the inspection window is the tank wall. In an alternative
embodiment, said one of the tank wall and the inspection window may be the tank
wall, and said other of the tank wall and the inspection window may be the inspection
window.

According to embodiments, said at least one liquefaction precursor ridge may
define a closed loop about the inspection window or window aperture. Thersby, an
increased liquid tighiness may be obtained.

According to embodiments, said at ieast one liquefaction precursor ridge may
be continuous. Thereby, an increased liguid tightness may be obtained. Allernatively,
the ridge may be intermitient. By way of example, it may be formed by a row of
closely spaced liquefaction precursor protrusions,

According to embodiments, said at least one liguefaction precursor ridge may
comprise a plurality of liquefaction precursor ridges. Having more than one
liguefaction precursor ridge reducses the risk that any defect in a single liguefaction
precursor ridge may resull in leakage. By way of example, the over-moulding
interface may be provided with two, three, four, five or six liquefaction precursor
ridges.

According to embodiments, said plurality of liqusiaction precursor ridges may
comprise a first set of ridges on a first side of said one of the tank wall and the
inspection window, and a second set of ridges on a second side of said one of the
tank wall and the inspection window, said second side being opposite 1o said first
side. Said first and second sides may correspond {o the inside and ouiside faces of
the tank. Each set of ridges may comprise one, two, three, or more liqusfaction
precursor ridges.

According to embodiments, said second side may face towards an interior of
the tank, and said first side may face towards an exterior of the fank. Such an
arrangement increases the liquid tightness of the tank o a similar extent regardless
of whether the tank holds an overpressure or an underpressure compared to the
exterior, ambient pressure. According to embodiments, the faces carrying the ridges
on said first and second sides may locally be substantially paraliel to the plane of the
tank wall adjacent to the over-moulding interfacs.

According to embodiments, injecting liquefied plastic onte the moulding tocl to
form the other of the tank wall and the inspection window may comprise allowing the

3
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liquefied plastic to flow onto & moulding tool having a moulding suriace which is, at
the over-mouiding interface, substantially in register with an outer face of said one of
the tank wall and the inspection window, such that an outer face of the tank wail
becomes subsiantially in register with an outer face of the inspection window ai the
over-moulding interface. Such an arrangement makes the inspection window less
prone to collect dirt, such as saw-dust, thereby facililaling inspeclion. Said moulding
surface may be, at the over-moulding interface, substantially flush with the ocuter face
of said one of the tank wall and the inspection window, such thal the interface
between the outer face of the tank wall and the ouler face of the inspection window
will be substantially free from steps.

According to embodiments, said over-moulding interface may comprise an
outer over-moulding interface portion which faces towards an exierior of the tank,
and which is offsel towards an interior of the tank compared to an outer face of said
one of the tank wall and the inspection window adjacent {o the over-moulding
interface. Thereby, the over-moulding may bring the outer face of the tank wall in
relatively close alignment with the outer face of the inspection window. The over-
moulding interface portion which faces towards an exterior of the tank may comprise
one or more ligusfaction precursor ridges as defined above.

According to embodiments, the tank wall and the inspection window may be
joinad in a tongue-and-groove joint, wherein said over-moulding interface of said one
of the tank wall and the inspection window forms a tongue of said tongue-and-groove
joint, and wherein said other of the tank wall and the inspection window is over-
moulded onto said tongue to form a groove of said tongue-and-groove joint, said
groove enclosing said at ieast one liquefaction precursor ridge. The method may
further comprise shrinking, during solidifying, of said other of the tank wall and the
inspection window. Thereby, a particularly liquid-tight joint may be obtained.

According to embodiments, said tongue may locally extend substantially
paraliel to the lank wall adjacent to said tongus-and-groove joint. Thereby, a similar
tank tightness may be oblained regardiess of whether the tank holds an overpressure
or an underpressure. Moresover, a comparatively wide over-moulding interface may
be emploved without causing any substantial ridges around the tank window, which
may further increase liquid tighiness and/or reducs the inspection window's
proneness o accumulate dirt. Here, the term “locally” should be construed as each
section of the tongue being substantially parallel to its nearest portion of the tank

wall.



10

15

20

25

30

35

WO 2021/061034 PCT/SE2020/050681

According to embodiments, the inspection window may have a substantially
convex outer face and a substantially concave inner face. Such a shape is
particularly weil suited for handiing a high interior pressure with a maintained liquid-
tightness.

According to embodiments, providing a moulding tool comprising said one of
the tank wall and the inspection window may comprise injecting liguefied plastic onto
said moulding tool to form said one of the tank wall and the inspection window. Such
an arrangement makes production simple and fast. According to an embodiment, the
moulding tool may be rotated between different respective injection nozzles for
injecting the respective materials for said one and other of the tank wall and the
inspection window. As an allernative 1o moulding said one of the tank wall and the
inspection window in the same moulding tool, said one of the tank wall and the
inspection window can be manufactured in another (ool, or using any other method,
prior to being moved to said moulding tool for moulding said other of the tank wall
and the inspection window.

According to embodiments, providing a moulding tool comprising one of the
tank wall and the inspection window may further comprise retracting, after having
forrmed said one of the tank wall and the inspection window, al least one core of said
moulding ool to expose at least a portion of said over-moulding interface. Thereby,
said other of the tank wall and the inspection window may more easily be allowed 1o
over-mould said over-moulding interface on two opposite sides, io form a tongue-
and-groove joint.

According to embodiments, said al least one liguefaction precursor ridge may
extend from said face of said one of the tank wall and the inspection window to a
ridge height above said face of between 0,1 mm and 1 mm. Thereby, a high degree
of intermixing of the materiais of the tank wall and the inspection window along the
liquefaction precursor ridge is warranted. According o further embodiments, said at
least one liguefaction precursor ridge extends from said face of said one of the tank
wall and the inspection window 1o a ridge height above said face of between 0,2 mm
and 0,6 mm.

According to embodiments, said at least one liquefaction precursor ridge, as
seen in a cross-section perpendicular 1o a path followed by said ridge, may have a
widih, at half its height above said face of said one of the tank wall and the inspsction
window, of less than 0,3 mm. Thereby, a high degree of intermixing of the materials

of the tank wall and the inspection window along the liquefaction precursor ridge is
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warranted. According to further embodiments, said ridge has a width, at half its
height above said face of said one of the tank wall and the inspection window, of less
than 0,2 mm.

According to embodiments, said tank wall may have a wall thickness of
between 1 mm and 3 mm. Alternatively or additionally, the inspection window may
have a thickness of between 1 mm and 3 mm. A ralio between the ridge height and
the tank wall thickness and/or the inspeclion window thickness may, by way of
example, be between 1:1,5 and 1:10.

According to embodiments, said al least one ligusfaction precursor ridge, as
seen in a cross-section perpendicular to a path followed by said ridge, may have a
ridge top forming an acuie angle. Thereby, a high degree of intermixing of the
materials of the tank wall and the inspection window along the liquefaction precursor
ridge is warranted. According to further embodiments, said ridge top forms an angle
of less than 70 degrees, less than 50 degrees, or between 20 and 40 degrees,
According to some embodiments, the ridge may have a triangular shape as seen in
cross-section.

According to embodiments, the tank wall and the inspection window may be
formed of thermoplastic materials having subsiantially the same glass transition
temperature. According to embodiments, the tank wall and the inspection window
may be formed of the same base polymer, and differ only in dye content and,
oplionally, any other filler materials such as fiber reinforcement etc. Typically, the
material of the tank wall may be reinforced by e.g. giass or carbon fibre, whereas the
material of the inspection window may be substantially non-reinforced. The base
polymers may be semi-crystalline. According 1o other embodiments, said other of the
tank wall and the inspection window may be formed of a non-thermoplastic polymer,
and may, after having been injected, cure e.g. through cross-linking.

According to an example, al least one of the tank wall and inspection window,
and optionally both, may be made of polyamide, such as polyamide 6. The tank wall
may, for example, be made of 3 polyamide 8 comprising 18% by weight of glass
reinforcement, such as glass fibre. An exemplary suitable temperature of the
liquefied plastic during injection moulding may typically be between 200 °C and 300
°C and, for the specific example of polyamide 8, between 230 "C and 285 °C. An
exemplary suitable temperature of the moulding tool during injection moulding may
be between 40 °C and 100 °C.
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According o a second aspect, paris or all of the above mentioned problems
are solved, or at least mitigated, by a plastic tank obtainable by any of the methods
defined above.

According to a third aspect, parts or all of the above mentioned problems are
solved, or at least mitigated, by a power tool comprising the plastic tank obtainable
by any of the methods defined above. The power tool may be handheld power tool
such as a chainsaw, and/or the tank may be a fuel tank for holding fuel fora
combustion engine of the power (ool

According to a fourth aspect, pars or all of the above mentioned problems are
solved, or at least mitigated, by power tool tank comprising a tank wall and a
transparent or franslucent inspection window arranged in a window aperiure in the
tank wali, the inspection window permitling visually inspecting a liquid content level in
the tank, the tank wall and inspection window being moulded together along a
moulding interface, the moulding interface comprising a ridge of one of the tank wall
and the inspection window blending info the material of the other of the tank wall and
the inspection window.

it is noted that embodiments of the invention may be embodied by all possible
comnbinations of features recited in the claims. Further, it will be appreciated that the
various embodiments described for the methods are all combinable with the devices
as defined in accordance with the second, third and fourth aspects of the present
invention, and vice versa.

Moreover, the methods may be used {or producing tanks for other applications
than power fools. Hence, according to an even further aspect, and to pave the way
for any further patent applications to be divided herefrom, there is provided a method
of producing a plastic tank, the tank comprising a first tank wall portion and a second
tank wali portion, the method comprising providing a moulding tool comprising the
first tank wall portion; injecting liquefied plastic into the moulding tool to form the
second tank wall portion, the liquefied plastic engaging with said first tank wall portion
at an over-mouiding interface of said first tank wall portion; and allowing the injected
plastic to cool and solidify, thereby forming a bond with said first tank wall portion,
wherein said first tank wall portion comprises at least one liquefaction precursor ridge
extending from a face of said first tank wall portion, along the over-moulding
interface, wherein said ligusfied plastic is injected onto said over-moulding interface
to at least partly liquely said liquefaction precursor ridge. The method is combinable

with any of the embodimenis defined above with refersnce 10 the first aspect,
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wherein the first tank wall portion corresponds o said one of the tank wall and the
inspection window, and the second tank wall portion corresponds to said other of the

tank wall and the inspection window.

Brief description of the drawings

The above, as well as additional objects, features and advantages of the
present invention, will be better understood through the following illustrative and non-
limiting detailed description of preferred embodiments of the present invention, with
reference to the appended drawings, where the same reference numerals will be
usad for similar elemants, wherein:

Fig. 1 is a diagrammatic view in perspective of a chainsaw;

Fig. 2 is a side view of a tank half of the chainsaw of Fig. 1;

Fig. 3A is a perspective view of a fuel inspection window of the tank half of Fig.
2

Fig. 3B is a perspective view of the tank half of Fig. 2, with the fuel inspection
window of Fig. 3A positioned therein;

Fig. 4A is a schematic illustration of an equipment for two-shot injection
moulding of the tank half of Fig. 3B, wherein the equipment is illustrated during a first
process step;

Fig. 4A is a schematic illustration of an equipment for two-shot injection
mouliding of the tank half of Fig. 3B, wherein the equipment is illustrated in a first
position;

Fig. 4B is a schematlic iliustration of the equipment of Fig. 4A in a second
position;

Fig. 4C is a schematic illustration of the equipment of Fig. 4A in a third
position;

Fig. 4B is a schematic illustration of the equipment of Fig. 44 in a fourth
position;

Fig. BA is a plan view of the fusl inspection window of Fig. 3A;

Fig. 6B illustrates a seclion along the line B-B of Fig. BA;

Fig. &5C is a magnified view of a portion of the section of Fig. 5B;

Fig. 6A is a second side view of the tank half of Fig. 1;

Fig. 6B illustrates a section along the line B-B of Fig. 64;

Fig. 8C is a magnified view of a portion of the section of Fig. 6B8;

Fig. 8D is a magnified view of a portion of the magnified view of Fig. 8C;

8
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Fig. 7A illustrates an alternative embodiment of a seclion along the line B-B of
Fig. BA;

Fig. 7B is a magnified view of a portion of the section of Fig. 7A; and

Fig. 8 is a flow chart illustrating a method of producing the tank half of Fig. 2.

All the tigures are schemalic, not necessarily to scale, and generally only show
paris which are necessary in order (o elucidate the embodiments, whersin other paris

may be omitted.

Detailed description of the exemplary embodiments

Fig. 1 illustrates a power tool embodied as a handheld chainsaw 10. The
chainsaw 10 comprises an internal combustion engine 12 configured 1o rotate a saw
chain 14 about a guide bar 16. A fuel tank 18 of the chainsaw 10 is configured o hold
fuel to be burnt in the internal combustion engine 12, which is typically a two-siroke
engine, and a saw chain oil tank 20 is configured to hold saw chain oil {o lubricale the
saw chain 14 as it moves along the guide bar 16. The fuel fank 18 is integrally
formed with a rear handle 22 of the chainsaw 10, and comprises two opaque, plastic
tank halves 18a, 18b, which are fused together along a joint 24. A first tank half 18a
of the tank halves 18a is provided with a transparent fuel inspection window 286,
which is integrally formed with the tank hali 18a in a manner which will be described
in greater detail in the following. The chainsaw 10 further comprises a front handle
28, and the rear handle 22 is provided with a trigger 30 for controlling the internal
combustion engine 12.

Fig. 2 illustrates the first tank half 18a as seen from its inside. The tank half is
integrally formed with a rear handle poriion 22a and a front bottom plate 32 of the
chainsaw 10 (Fig. 1). A tank wall 34, which defines the actual fuel container wall of
the tank half 18a, is provided with a refilling opening 36, which in the view of Fig. 1 is
closed by a tank refill cap 38. The view of Fig. 2 also illustrates the inspection window
286, which is joined with the tank wall 34 glong an altachment edge 40 extending
about the inspection window 26.

The perspective views of Fig. 3A and 3B illustrate the inspection window 26,
along with its position in an inspection window aperture 27 in the tank half 18a, in
greater detail. The inspection window 26 comprises a transparent inspection area 42,
which is enclosed by the attachment edge 40. The inspection area 42 rises above the
attachment edge 40 such that the outer face 41 of the inspeclion area 42 is

substantially flush with the outer face 43 of the tank wall 34. Two outer liguefaction
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precursor ridges 44a, 44b, the function of which will be elucidated further below,
extend along the aftachment edge 40 o define a closed loop about the inspection
area 42.

Figs 4A-D schematlically iliustrate a method of producing the tank half 18a of
Figs 1, 2, 3A and 3B by means of two-shot injection mouiding. Starting with Fig. 44, a
moulding equipment 46 comprises a first resin injector 48a connected 1o inject resin
into a first injection mould 50a, and a second resin injector 48k connecied to inject
resin into a second injection mould 50b. An ejector mould support 52 holds a first
ejecior mould B4a in a first ejector mould position and a second ejecior mould 54b in
a second mould position. For simplicity, only the first ejector mould 54a will be
described in detail, and it will be appreciated that the second ejecior mould 54b may
be identical, or even leff oul. The ejector mould support 52 is translatable along an
axis A between the position illustrated in Fig. 4A, in which mould cavities are cpen,
and the position in Fig. 4B, in which mould cavities are closed. Moreover, the gjecior
mould suppert 82 is rotatable about the axis A such that the first ejecior mouids 54a
and 54b can change places with each other. Each ejector mould 54a, 54b comprises
a respective fixed ejector mould portion 56, which is held in a stalic position relative
to the ejector mould support 52, and a respective retracting core 88, which is
retraciable into the ejector mould support 52 to change the shape of the respective
sjecter mould 54a, 54b. The first ejector mould 54a is illustrated with the core 88 ina
non-retracted position, whereas the second sjector mould 54b is illustrated with the
core in a retracted position,

Fig. 4B illustrates a first moulding shol. In the position of Fig. 4B, the first
moulds B0a, bda have been closed to define a first moulding cavily 80, and the firsi
resin injector 48a injects a first composition 49a of liquefied, transparent
thermoplastic resin into the first moulding cavity 60 to form the inspection window 28.
The inspection window 26 is allowed to cool and solidify before opening the mould.

Fig. 4C illustrales the moulding equipment 46 after having opened the
moulding cavity 80 (Fig. 4B) and rotated the first ejector mould 54a to the second
mouild position previously held by the second gjector mould 54b. Mcreover, the core
58 has been retracted 1o expose two opposite sides the attachment edge 40 of the
inspection window 28. Thereby, the allachment edge 40 forms a double-sided over-
moulding interface for the next moulding shot, which is illustrated in Fig. 4D.

in the view of Fig. 4D, the second injection mould 50b and the first ejector

mould 54a have been closed to define a second moulding cavity 62, and the second
10
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resin injector 48k injects a second composition 48b of liguefied, fibre-reinforced,
opague thermoplastic resin into the second moulding cavily 82 to form the tank wall
34. As illustrated, the first resin injector 483, and injection mould 50a can be used
with the second ejector mould &4b for forming the next inspection window in the
samse step. Alter having over-moulded the tank wall 34 onto the inspection window
26, and allowed the composite tank half thus formed to cool and solidify, the tank hali
is removed from the equipment 48,

Fig. BA illusirates the inspeaction window 26 prior o the over-moulding step of
Fig. 4D, Fig. 5B is a magnified view of the cross-section B-B of the inspection window
26 illustrated in Fig. BA, and Fig. 8C is an even further magnification of the view of
Fig. 5B. Staring with the view of Fig. 5B, the outer face 41 of the inspection area 42 is
slightly convex, whereas the inner face 45 of the inspection window 286 is concave 1o
a corresponding degree. As has been described hereinabove, the ouler face 41 of
the inspection area 42 rises above the outer face 63 of the attachment edge 40 in an
outwards direction, away from the interor of the tank 18 (Fig. 1). More specifically,
the outer face 63 of the altachment edge 40 is offsstl towards the interior of the tank
18, compared {o the ouler face 41 of the inspection area 42, by an offset step 47.
The inner face of the inspection window 26 presents a corresponding ofiset 49, such
that a substantially uniform thickness of the inspection window 26 is obiained over
the inspection arsa 42. A first set 44 of liquefaction precursor ridges 44a, 44b extend
from the outer face 83 of the attachment edge 40, and rise above the face 63 of the
attachment edge 40 in substantiaily the same direction as a surface nommnal of the
outer face of the inspection area 42. A second set 64 of liquefaction precursor ridges
B84a, 84b extend from an inner face 65 of the attachment edge 40, wherain the
directions culter and inner should be construed in relation o the exterior and interior
of the tank 18 (Fig. 1). In the second moulding shot illustrated in Fig. 4D, the
attachment edge 40 is over-moulded on two opposite sides, to cover both sets 44, 64
of liguefaction precursor ridges, thersby forming a tonguse-and-groove joint. Upon
over-moulding, the second composition of resin is injected onto the over-moulding
interface 1o at least partly melt the liguelaction precursor ridges 44, 64, thereby
enabling intermixing of the maierials of the tank wall 34 (Fig. 1} and the inspection
window 28 along the liguefaction precursor ridges 44, 64, This resulis in an interface
between the fank wall and the inspection window with a high mechanical strength
and a good tightness against leakage. The magnified view of Fig. 8C iliusirates a

liguefaction precursor ridge 44a in greater detail. The liquefaction precursor ridge 44a
iR
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extends from the cuter face 63 of the attachment edge 40 (Fig. 5B) o a ridge height
H of about 0,4 mm, and forms an acute fop angle a of about 35°, At half its height H,
the liquefaction precursor ridge 443 has a width W of about 0,13 mm.

Fig. 6A illustrates the first tank half 18a after the second moulding shot of Fig.
43, and Fig. 6B illustrates the section B-B of Fig. 6A. Fig. 6C is a magnification of a
portion of the view of Fig. 6B, and Fig. 8D is an even further magnification of &
portion of the view of Fig. 6C. As is illustrated in Fig. 8C, the attachment edge 40 of
the inspection window 26 forms a tongue, and the tank wall 34 forms a groove, of a
tongus-and-groove joint. Thereby, when the tank wall 34 has been over-moulded
onto the attachment edge 40 of the inspection window 26, any shrinkage occurring
during solidification of the tank wall 34 will contribute to maintaining the liguid
tighiness of the tongue-and-groove joint. The tongue extends along a directuin which
is substantially paraliel to the tank wall 34.

Fig. 8D illustrates the joint between the inspection window 28 and the tank wall
34 after solidification of the tank wall 34. The liquefaction precursor ridges 44a, 44b,
64a, 64b now blend into the material of the tank wall 34, to define a liguid tight joint.
Fig. 8D also schematically iliustrates the sizes of the liquefaction precursor ridges
44a, 44b, 64a, 64b in relation o the tank wall thickness T1 and the inspection
window thickness T2, both of which may, by way of example, be about 1,5 mm. The
offset 47 between the ouler face 63 (Fig. 5B) of the altachment edge 40 (Fig. 5B} and
the outer face 41 of the inspection area 42 (Fig. 5B) permits over-moulding the outer
face 43 of the tank wall 34 substantially in register with the outer face 41 of the
inspection window 26.

Figs 7A and 7B illustrate, with increasing degree of magnitication, a second
embodiment of the interface between the tank wall 34 and the inspection window 26.
The second embodiment is identical to the embodiment described in detail
hersinbefore, except in that the interfacing edges of the tank wall 34 and the
inspection window 26 do not form a tongue-and-groove joint. This may simplify the
two-shot moulding process, since there is 3 reduced need for any retracting cores of
the extractor mould.

Fig. 8 illustrates the method of producing the plastic tank half 18a described in
detail hereinabove.

In a first step 801, the inspection window 26 is moulded by injecting a first
composition of liquefied plastic onto the first ejector mould 54a (Fig. 4B)

12
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In a second step 802, the tank wall 34 is moulded by injecling a second
composition of liquefied plastic onto the first ejector mould B4a (Fig. 4D), thereby
over-moulding and partly liguelying the liquefaction precursor ridges 44, 64 (Fig. 58).

in a third step 803, the second composition of injected plastic is allowed to
solidify together with the partly liquefied liguefaction precursor ridges 44, 64, thereby
forming a bond between the lank wall 34 and the inspection window 26.

The invention has mainly been described above with reference 1o a few
embodiments. However, as is readily appreciated by a person skilled in the art, other
embodimenis than the ones disclosed above are squally possible within the scope of
the invention, as defined by the appended patent claims. By way of example,
according to the embodiments described hereinabove, the tank wall is over-moulded
onto the inspection window. As an alternative, the inspection window may be over-
moulded onto the tank wall. In such an embodiment, an altachment edge along the
inspection window aperiure of the tank wall may be provided with ligusiaction
precursor ridge{s). Furthermore, according to the method described in detall
hersinabove, the inspection window is moulded in the same tool as the tank wall.
Clearly, this is not necessary. The inspection window may first be moulded in a first
mould. Thereafter, the inspection window can be picked from the first mould and
placed in a second mould for over-moulding with the tank wall. This may be done
manually, or in an automated manner by a robol.

in the claims, the word "comprising” does not exclude other slemenis or sieps,

and the indefinite aricle "a" or "an" does not exclude a plurality.

13
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Claims
1. A method of producing a plastic tank (18) for a power tool (10), the tank (18}

comprising a tank wall (34} and a transparent or iranshucent inspection
window (28) arranged in a window aperture in the tank wall {34), the
inspection window (26) permitting visually inspeciing a content level in the
tank (18), the method comprising

providing a moulding tool (84a) comprising one (26) of the tank wall (34)
and the inspection window (26);

injecting liquefied plastic (48b) onto the moulding tool {84a) to form the
other (34} of the tank wall (34) and the inspection window (26}, the liquefied
plastic {48b) engaging with said one {28) of the tank wall (34) and the
inspection window {28) at an over-moulding interface of said one (28) of the
tank wall (34) and the inspection window (26); and

allowing the injected plastic (49b) o solidify, thereby forming a bond with
said one (26) of the tank wall {34) and the inspection window (26),

characterized in that said one {28) of the tank wall (34) and the
inspection window {26) comprises at least one liquefaction precursor ridge
(d4a, 44b, 64a, 64b) extending from a face (63, 65) of said one (26) of the
tank wall (34) and the inspection window (26}, along the over-moulding
interface, wherein said liqusfied plastic (48b) is injecied onto said over-
moulding interface 10 at least partly liquety said liquefaction precursor ridge
{44a, 44b, 64a, 64b).

2.  The method according to claim 1, wherein said one (26) of the tank wall (34)

and the inspection window (286) is the inspeclion window {26).

3.  The method according to any of the preceding claims, wherein said at ieast
one liguefaction precursor ridge (4da, 44b, 64a, 64b) defines a closed loop

about the inspection window (26) or window aperiure (27).

4.  The method according 1o any of the preceding claims, wherein said at least

one liguelaction precursor ridge (44a, 44b, 64a, 64b) is continuous.

5. The method according 10 any of the preceding claims, wherein said at lsast
one liquefaction precursor ridge (44a, 44b, 643, 64b) comprises a plurality of

tiguefaction precursor ridges (44a, 44b, 64a, 64b).
14
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10.

The method according to claim 5, wherein said pluralily of liquefaction
precursor ridges {(44a, 44b, 64a, 64b) comprises a first set of ridges 44 on a
first side (63} of said one (26} of the tank wall (34) and the inspection window
(26}, and a second set of ridges 64 on a second side (65) of said one (26) of
the tank wall (34} and the inspection window (28), said second side (85)

being opposite to said first side (83).

The method according to claim 8, wherein said second side (64) faces
towards an inferior of the tank (18), and said first side (63) faces towards an

exterior of the tank (18},

The method according to any of the preceding claims, wherein injecting
Higuefied plastic (48b)} onto the moulding tool (843) to form the other {34) of
the tank wall (34) and the inspection window (26) comprises allowing the
liquetied plastic (49b) to flow onio a moulding tool having a moulding surface
which is, al the over-moulding interface, substantially in register with an outer
face (41) of said one (26) of the tank wall (34) and the inspection window
(26}, such that an outer face (43) of the tank wall (34) becomes substantially
in register with an outer face (41) of the inspection window (26) at the over-

moulding interface,

The method according to any of the preceding claims, wherein said over-
moulding interface comprises an outer over-moulding interface pottion (83)
which faces towards an exterior of the tank (18), and which is offset towards
an interior of the tank {18) compared to an outer tace {(41) of said one {26) of
the tank wall (34) and the inspaction window (26) adjgcent to the over-

moulding interface.

The method according to any of the preceding claims, wherein the tank wall
{34} and the inspection window {26) are joined in a fongue-and-groove joint,
wherein said over-moulding interface of said one (28) of the tank wall (34}
and the inspection window (26) forms a tongue of said fongue-and-groove
foint, and wherein said other {34) of the tank wall (34) and the inspection
window (26) is over-moulded onio said tongus to form a groove of said
fongue-and-groove joint, said groove enclosing said at least one liquefaction
precurscr ridge (44a, 44b, 644, 64b).
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11.

12.

13.

14.

15,

16.

17.

The method according to claim 10, wherein said longue locally extends
substantially parallel {o the tank wall (34) adjacent to said tongue-and-groove

foint,

The method according o any of the preceding claims, wherein the inspection
window (26) has a substantially convex outer face (41) and a substantially

concave inner face (45).

The method according to any of the preceding claims, wherein providing a
moulding tool {84a) comprising said one (26) of the tank wall {34) and the
inspection window (26) comprises injecting liquelied plastic {49a} onlo said
moulding fool {54a) to form said one (26) of the tank wall (34) and the

inspection window (286).

The method according to claim 13, wherein providing a moulding tool (54a)
comprising one (26} of the tank wall (34) and the inspection window (26)
further comprises retracting, afler having formed said one (26) of the tank
wall (34) and the inspection window {28), at least one core (58} of said
moulding tool {(64a) (o expose al Isast a portion (64, 65) of said over-

moulding interface.

The method according 1o any of the preceding claims, wherein said at least
one liguetaction precursor ridge (44a, 44b, 64a, 64b) extends from said face
(83, 65) of said one (26) of the tank wall (34) and the inspection window (26)

to a ridge height (H) above said face ((63, 65) of between 0,1 mm and 1 mm.

The method according o any of the preceding claims, wherein said at least
one ligueiaction precursor ridge (44a, 44b, 64a, 64b), as seen in a cross-
seclion perpendicular to a path followed by said ridge (44a, 44b, 64a, 64b),
has a width (W), at half its height (H) above said face (63, 65) of said one
(26) of the tank wall (34) and the inspection window (26), of iess than 0,3

.

The method according to any of the preceding claims, wherein said tank wall

(34) has a wall thickness {T1) of between 1 mm and 3 mm.

16
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18.

19.

20.

21,

Z22.

The method according o any of the preceding claims, wherein said at least
one liquetaction precursor ridge (44a, 44b, 64a, €4b), as seen in a cross-
seclion perpendicular to a path foliowed by said ridge {44a, 44b, 64a, 64b),

has a ridge top forming an acute angle {q).

The method according to any of the preceding claims, wherein the tank wall
{34} and the inspection window (26) are formed thermoplastic materials

having substantially the same glass transition temperature.

A plastic tank {18) obtainable by the method according to any of the

preceding claims.
A power tool {10) comprising a plastic tank {18) according to claim 20.

A power tool tank (18) comprising a tank wall (34} and a transparent or
transiucent inspection window (28) arranged in a window aperture (27) in the
tank wall (34), the inspection window (26) permitting visually inspecling a
liguid content leval in the tank (18), the tank wall {34) and inspection window
(28} being moulded together along a moulding interface, the moulding
interface comprising a ridge {44a, 44b, 64a, 64b) of one (26) of the tank wall
(34} and the inspection window {26) blending intc the material of the other
{34} of the tank wall (34) and the inspection window (26).

17
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