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ing the spanner’s position around the workpiece without
the need oftime adjusting components, as being featured
on alley keys. The set of multi-size spanner designs al-
lows the user to be able to lock the tool onto the geometry
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of the workpiece concerned and to then turn the work-
piece by simultaneously guaranteeing that the tool is
locked onto the workpiece without changing the turning
direction of the spanner. The main advantage of the span-
ner designs concerned is that these can be used to turn
a work piece of any size within a range of sizes and si-
multaneously decreasing the usage time per operation
compared to conventional single size spanners.
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Description
Technical field:
Product design, mechanical engineering

Description:

[0001] This application concerns a set of multi-size
spanner designs which use the force applied by the user
on the spanner in order to increase not only the turning
moment of the spanner, but also the force applied by the
spanner on the workpiece concerned, hence guarantee-
ing the spanner’s position around the workpiece without
the need oftime adjusting components, as being featured
on alley keys. The set of multi-size spanner designs al-
lows the user to be able to lock the tool onto the geometry
of the workpiece concerned and to then turn the work-
piece by simultaneously guaranteeing that the tool is
locked onto the workpiece without changing the turning
direction ofthe spanner. The main advantage ofthe span-
ner designs concerned is that these can be used to turn
a work piece of any size within a range of sizes and si-
multaneously decreasing the usage time per operation
compared to conventional single size spanners.

[0002] Many spanner designs have been already in-
vented. However, none of them offer the ability to apply
a force on the workpiece in order to keep these well
locked to the tool while simultaneously being able to turn
the workpiece, as well as being able to fit to virtually any
size and to offer the user a fitting time as short as the
one to fit a single-size spanner onto the workpiece.
[0003] Alley keys are multi-size and can hence be fitted
to a work piece of any size within a range of sizes, but
the time taken to fit the tool to the workpiece is much
longer than that to fit a single-size tool due to the fact that
the movable Archimedes screw has a very low angle in
order to minimise the displacements of the tool’'s locks
when turning the workpiece with the spanner. So, the
number of revolutions is significantly large, and hence
time consuming.

[0004] On the other hand, single-size spanners take a
very short time to be fitted to the workpiece, but due to
the fact that these can only be fitted to a single workpiece
size, any workshop would need a whole set of spanners
in order to turn workpieces of all sizes. Furthermore, the
time taken by the user to find the spanner with the re-
quired size in between two operations can be time con-
suming.

[0005] The presentinvention concerns a spanner tool
which comprises two oppositely positioned sliding lock-
ing components which are positioned such that these
can slide on a set of two parallel positioned slots, slits,
cavities, hollow channels, narrow openings, or groves,
and whose position can be adjusted by a set of adjusting
bars.

[0006] The preferred embodiments of the invention are
the following.
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[0007] A spanner tool as described above, which fea-
tures two sliding locking components (7.2) comprising at
least one sliding locking element (7.1, 7.3) each.
[0008] A spanner tool as described above in which the
sliding locking elements are connected through the slots
by a preferably circular connecting element.

[0009] A spanner tool as described above which com-
prises two sliding locking components, each comprising
two oppositely positioned sliding locking elements which
are each positioned in front of one of the two sides of the
set of slots.

[0010] A spanner tool as described above which com-
prises a handle being connected to the set of slots, hence
forming a single piece component comprising the two
said elements.

[0011] A spanner tool as described above which com-
prises a multifunctional geometry on the outer areas of
at least one pair of its four sliding locking elements, com-
prising two surfaces whose planes are positioned at 270
(or90) degrees perpendicular to each other along its out-
er geometry while comprising two surfaces whose planes
are positioned at 240 (or 120) degrees perpendicular to
each other along its inner geometry.

[0012] A spannertool as described above which com-
prises a multifunctional geometry on the inner areas of
at least one pair of its four sliding locking elements, com-
prising two surfaces whose planes are positioned at 120
(or 240) degrees perpendicular to each other along its
outer geometry while comprising two surfaces whose
planes are positioned at 90 (or 270) degrees perpendic-
ular to each other along its inner geometry.

[0013] A spannertool as described above which com-
prises two sliding locking components, in which each
comprises a multifunctional square-shaped geometrised
sliding locking element on at least one of its sides, which
comprises two surfaces whose planes are positioned at
90 (or 270) degrees perpendicular to each other along
both its inner and outer areas.

[0014] A spanner tool as described above which com-
prises two sliding locking components, in which each
comprises a multifunctional hexagonal-shaped geome-
trised sliding locking element on at least one of its sides,
which comprises two surfaces whose planes are posi-
tioned at 120 (or 240) degrees perpendicular to each
other along both its inner and outer areas.

[0015] A spanner tool as described above which com-
prises two multifunctional sliding locking components, in
which each comprise said feature stated on claim 8 on
one of its two sliding locking elements while comprising
said feature stated on claim 9.

[0016] A spannertool as described above further com-
prising an element which comprises the set of slots, a
rod which is attached to the set of slots at an angle from
about 90 to less than 180 degrees, as well as a handle
positioned at the other end of the rod, hence forming a
single piece component.

[0017] A spanner tool as described above which is
made from a plastic material, a wood-based material, or
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a metal such as aluminium, titanium, ion or steel, prefer-
ably high carbon steel such as tool steel.

[0018] A spanner tool as described above which is
manufactured using an industrial process such as plate
cutting (preferably laser cutting methods), plastic injec-
tion moulding processes, resin transfer moulding proc-
esses, sintering processes (preferably laser sintering
processes), and/or casting processes, preferably invest-
ment casting processes.

[0019] Additionally, the spanner designs concerned in
this application offer the possibility of being not only multi-
size but also to be able to be fitted to at least two types
of workpiece geometries (e.g. hexagonal and/or square
sized) while simultaneously offering a multi-size design
for each of the two types of workpiece geometries.
[0020] The workpieces to which the spanner designs
concerned are designed to be fitted to should be prefer-
ably nuts, bolts and screws.

Figure 1 shows an isometric view of a multi-size
spanner design which can be fitted to both hexagonal
and square shaped workpieces on both sides of the
spanner’s handle.

Figure 2 shows a zoomed isometric view of the
mechanism of the spanner design comprised on Fig-
ure 1.

Figure 3 shows a trimetric view of the handle with
the slots and the circular cavity.

Figure 4 shows an isometric view of the set of con-
nected adjusting bars, which connects the two sliding
locking elements together.

Figure 5 shows an isometric inner view of one of the
two sliding locking components of the spanner de-
sign comprised on Figures 1 and 2.

Figure 6 shows an isometric outer view of one of the
two sliding locking components of the spanner de-
sign comprised on Figures 1 and 2.

Figure 7 shows an isometric view of a multi-size
spanner design which can befitted to both hexagonal
and square shaped workpieces on which one side
is used to be fit hexagonal shaped workpieces only
while the other is used to fit square shaped work-
pieces only.

Figure 8 shows a zoomed isometric view of the
mechanism of the spanner components comprised
on Figure 7.

Figure 9 shows an isometric inner view of one of the
two sliding locking components of the spanner de-
sign comprised on Figures 7 and 8.
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Figure 10 shows an isometric outer view of one of
the two sliding locking components of the spanner
design comprised on Figures 7 and 8.

Figure 11 shows an isometric view of a multi-size
spanner design which can be fitted to only one work-
piece geometry (in this case hexagonal shaped
workpieces).

Figure 12 shows a zoomed isometric view of the
mechanism of the spanner design comprised on Fig-
ure 11.

Figure 13 shows an isometric inner view of one of
the two sliding locking components of the spanner
design comprised on Figures 11 and 12.

Figure 14 shows an isometric outer view of one of
the two sliding locking components of the spanner
design comprised on Figures 11 and 12.

Figure 15 shows an isometric view of a spanner fea-
turing the same design concept as that shown on
Figure 1, but with a vertically-oriented handle.

Figure 16 shows an isometric view of the vertical
element of the spanner design featured on Figure 15.

[0021] The spannerdesign concerned is composed by
a handle [1.3], two sliding locking components [1.1] and
a set of connected adjusting bars [1.2].

[0022] The spanner design’s functionality is guaran-
teed thanks to the design of the featured components.
The handle [1.3] features a set of two hollow slots [2.3]
which are used to guide the two sliding locking elements
[1.1]. So, the sliding locking elements [1.1] are allowed
to be displaced until reaching the ends of the slots [2.4].
The maximum inner size (or inner diameter) of the work-
pieces that the spanner can accommodate is the inner
size (or inner distance) between the inner surfaces of the
two sliding locking elements [1.1] when these [1.1] are
slid to the ends of the slots [2.4]. The set of connected
adjusting bars [1.2] adjusts the position of the sliding lock-
ing elements [1.1] by the means of its two bars [2.2],
which are each positioned through the cavities of the slid-
ing locking elements [1.1]. The sliding locking elements
[1.1] feature each two cavities (one at each side of the
handle [1.3]). The cavities of the sliding locking elements
[1.1] are surrounded by a layer of material [2.1] to ensure
that the high stresses applied by the adjusting bars [1.2]
do not change the required orientation of the sliding lock-
ing elements [1.1].

[0023] The setof adjusting bars [1.2] can also be used
as handles to open and close the sliding locking elements
[1.1] of the spanner. So, each bar [2.2] can be moved
towards either side to open or close the sliding locking
elements [1.1] of the spanner, depending on the tool’s
orientation and the side of the sliding locking elements
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[1.1] on which the workpiece is locked to.

[0024] Thehandle[1.3] notonlyfeatures the setofslots
previously mentioned [3.1] and the handle itself [3.3]. It
also features a circular cavity [3.2] situated between the
two slots [3.1], as well as a circular cavity [3.4] situated
on the lower part of the handle. The upper circular cavity
[3.2] is used to maintain the set of adjusting bars [1.2]
together by the means of a circular element, which is
positioned inside the cavity [3.2]. So, the cavity [3.2] has
to be situated in the middle of the distance of the slots
[3.1] and also between the two hollow slots [3.1]. The
lower cavity [3.4]is used to hang the spannerto a spanner
hanging device.

[0025] The set of connecting adjusting bars [1.2] fea-
ture the two bars [4.1] and the connecting element [4.3].
The connecting element [4.3] is positioned inside the
handle’s cavity [3.2] and hence connects the two adjust-
ing bars [4.1] while simultaneously guaranteeing the set
of adjusting bars [4.1] in its required position (inside the
handle’s circular cavity [3.2]). Each end of the connecting
element [4.3] features a stepped geometry [4.2]. The
stepped geometry [4.2] avoids the displacement of the
set of adjusting bars [1.2] in a direction perpendicular to
the diameter of the connecting element [4.3], hence
keeping the connecting element [4.3] in its required po-
sition. On each side, the distance of the connecting ele-
ment [4.3] from the stepped geometries [4.2] to the bars
themselves [4.1] allows the layer of material [2.1] of the
sliding locking elements [1.1] to be positioned around the
bars [4.1].

[0026] In the case of the spanners concerned on Fig-
ures 1 and 2, the sliding locking elements [1.1] are de-
signed to accommodate both square shaped and hex-
agonal shaped workpieces on both sides of the handle
[1.3].

[0027] In order to accomplish this, the inner geometry
of the inner areas of the sliding locking elements [1.1]
features two surfaces whose planes are positioned 90
degrees perpendicular to the other [5.2], hence accom-
modating square shaped workpieces. At the same time,
the outer geometry of the inner part of the sliding locking
elements [1.1] features tow surfaces whose planes are
positioned 120 degrees perpendicular to the other [5.1],
hence accommodating hex shaped workpieces.

[0028] However, the geometry of the outer areas of the
sliding locking elements [1.1] is different to that of the
inner areas. The inner geometry of the outer areas of the
sliding locking elements [1.1] features two surfaces (one
at each end) whose planes are positioned 60 degrees
perpendicular to the other [6.1], hence accommodating
hexagonal shaped socket head cap workpieces, prefer-
ably hexagonal shaped socket head cap screws. At the
same time, the outer geometry of the outer areas of the
sliding locking elements [1.1] features two surfaces (one
at each end) whose planes are positioned 90 degrees
perpendicular to the other [6.2], hence accommodating
square shaped socket head cap workpieces, preferably
square shaped socket head cap screws.
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[0029] The two locking elements [1.1] are connected
together by the connecting elements[5.4,6.4], which also
ensures their required position when connected to the
handle [1.3]. Simultaneously, the bars [4.1] ensure that
the two sets of locking elements [1.1] are constantly po-
sitioned opposite to each other, hence guaranteeing that
the workpiece will be locked adequately. In order to ac-
complish this, each bar [4.1] of the set of adjusting bars
[1.2] is positioned inside the square shaped cavities [5.3,
6.3] of the sets of sliding locking elements [1.1] in order
to guarantee that the set of sliding locking elements [1.1]
will be in displacement when the set of adjusting bars
[1.2] will be in displacement, but that simultaneously both
elements [1.1 and 1.2] will be always positioned perpen-
dicular to the other. The cavities [5.3,6.3] each follow the
profile of the cross-sectional area of the bars [4.1]in order
to guarantee that the two elements [1.1 and 1.2] are
locked together accurately while minimising functional
error.

[0030] The multi-size spanner design concerned on
Figure 7 features a very similar design to that concerned
on Figure 1. Similarly to that concerned on Figure 1, the
spanner design concerned on Figure 7 is composed by
a handle [7.5], two sliding locking components [7.2] and
a set of connected adjusting bars [7.4].

[0031] However, the spanner design featured on Fig-
ure 7 offers two different pairs of sliding locking elements
[7.1,7.3] (each pair features a different geometry). As on
the spanner design featured on Figure 1, each of the
sliding locking elements [7.1] situated on one side of the
handle [7.5] are connected with the sliding locking ele-
ments situated opposite [7.3] on the other side of the
handle [7.5]. This means that the two pairs of sliding lock-
ing elements [7.1, 7.3] (one situated at each side of the
handle [7.5]) are each composed of two individual com-
ponents [7.2]. Each sliding locking component [7.2] fea-
tures a different sliding locking element [7.1, 7.3] at each
side of the handle [7.5]. Like on the spanner design fea-
tured on Figure 6, the two sliding locking components
[7.2] featured onthe spanner are composed of two sliding
locking elements [7.1, 7.3] (one square shaped sliding
locking element on one side [7.1] and one hex shaped
sliding locking element on the other side [7.3]).

[0032] The setof adjusting bars [7.4] can also be used
as handles to open and close the sliding locking compo-
nents [7.2] of the spanner. So, each bar [7.4] can be
moved towards either side to open or close the sliding
locking components [7.2] of the spanner, depending on
the tool’s orientation and the side of the sliding locking
components [7.2] on which the workpiece is locked to.
[0033] Similarly to that featured on Figure 2, the span-
ner design’s functionality is guaranteed thanks to the de-
sign of the featured components. The handle [7.5] fea-
tures a set of two hollow slots [8.3] which are used to
guide the two sliding locking components [7.2]. So, the
sliding locking components are allowed to be displaced
until reaching the ends of the slots [8.4]. The maximum
size of the workpieces that the spanner can accommo-
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date is the size offered when the two sliding locking com-
ponents [7.2] are slid to the ends of the slots [8.4]. The
set of connected adjusting bars [7.4] adjusts the position
of the sliding locking elements [7.2] by the means of its
two bars [8.2], which are each positioned through the
cavities of the sliding locking elements [7.2]. The sliding
locking elements [7.2] feature each two cavities (one at
each side of the handle [7.5]). The cavities of the sliding
locking elements [7.2] are surrounded by a layer of ma-
terial [8.1] to ensure that the high stresses applied by the
adjusting bars [8.2] do not change the required orienta-
tion of the sliding locking elements [7.2].

[0034] Inthe case of the spanner design concerned on
Figures 7 and 8, the sliding locking components [7.2] are
designed to accommodate both square shaped and hex-
agonal shaped workpieces.

[0035] On one side, a pair of sliding locking elements
[7.1] features a square shaped geometry, hence featur-
ing an angle of 90 degrees along its inner geometry while
simultaneously offering an angle of 270 degrees along
its outer geometry. This means that this pair of sliding
locking elements [7.1] is designed only for square shaped
workpieces (bolts, screws and nuts) and square shaped
socket head cap workpieces. In order to accomplish this,
the inner geometry [9.1] of the sliding locking elements
[7.1] features two surfaces [9.1] whose planes are posi-
tioned 90 degrees perpendicular to each other [9.1],
hence accommodating square shaped workpieces. At
the same time, the outer geometry [10.1] of the sliding
locking elements [7.1]features two surfaces [10.1]whose
planes are positioned 270 degrees perpendicular to the
other [10.1], hence accommodating square shaped
workpieces, preferably square shaped socket head cap
screws.

[0036] On the other side however, the opposite pair of
sliding locking components [7.3] features a hexagonal
shaped geometry, hence featuring an angle of 120 de-
grees along its inner geometry while simultaneously of-
fering an angle of 240 degrees along its outer geometry.
This means that this pair of sliding locking components
[7.3] is designed only for hexagonal shaped workpieces
(bolts, screws and nuts) and hexagonal shaped socket
head cap workpieces. In order to accomplish this, the
inner geometry [9.2] of the sliding locking elements [7.3]
features two surfaces [9.2] whose planes are positioned
60 degrees perpendicular to each other [9.2], hence ac-
commodating hexagonal shaped workpieces. At the
same time, the outer geometry [10.2] of the sliding locking
elements [7.3] features two surfaces [10.2] whose planes
are positioned 240 degrees perpendicular to each other
[10.2], hence accommodating hexagonal shaped work-
pieces, and preferably hexagonal shaped socket head
cap screws.

[0037] The two sliding locking elements [7.1, 7.3] of
each of the two sliding locking components [7.2] are con-
nected together by the connecting elements [9.4, 10.4],
which also ensures their required position when connect-
ed to the handle [7.5]. Simultaneously, the bars [8.2] en-
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sure that the two sets of locking elements [7.2] are con-
stantly positioned opposite to each other, hence guaran-
teeing that the workpiece will be locked adequately. In
order to accomplish this, each bar [8.2] of the set of ad-
justing bars [7.4] is positioned inside the square shaped
cavities [9.3, 10.3] of the sets of sliding locking elements
[7.2] in order to guarantee that the set of sliding locking
elements [7.2] will be in displacement when the set of
adjusting bars [7.4] will be in displacement, but that si-
multaneously both elements [7.2 and 7.4] will be always
positioned perpendicular to the other. The cavities [9.3,
10.3] each follow the profile of the cross-sectional area
of the bars [8.2] in order to guarantee that the two ele-
ments [7.2 and 7.4] are locked together accurately while
minimising functional error.

[0038] The multi-size spanner design concerned on
Figure 11 features a very similar design to that concerned
on Figures 1and 7. Similarly to that concerned on Figures
1 and 7, the spanner design concerned on Figure 11 is
composed by a handle [11.3], two sliding locking com-
ponents [11.1] and a set of connected adjusting bars
[11.2].

[0039] The setofadjustingbars[11.2]can alsobe used
as handles to open and close the sliding locking compo-
nents [11.1] of the spanner. So, each bar [11.2] can be
moved towards either side to open or close the sliding
locking components [11.1] of the spanner, depending on
the tool’s orientation and the side of the sliding locking
components [11.1] on which the workpiece is locked to.
[0040] Similarly to that featured on Figures 2 and 8,
the spanner design’s functionality is guaranteed thanks
to the design of the featured components. The handle
[11.3] features a set of two hollow slots [12.3] which are
used to guide the two sliding locking components [12.2].
So, the sliding locking components are allowed to be dis-
placed until reaching the ends of the slots [12.4]. The
maximum size of the workpieces that the spanner can
accommodate is the size offered when the two sliding
locking components [11.1] are slid to the ends of the slots
[12.4]. The set of connected adjusting bars [11.2] adjusts
the position of the sliding locking elements [11.1] by the
means of its two bars [12.2], which are each positioned
through the cavities of the sliding locking elements [11.1].
The sliding locking elements [11.1] feature each two cav-
ities (one at each side of the handle [11.3]). The cavities
of the sliding locking elements [11.1] are surrounded by
a layer of material [12.1] to ensure that the high stresses
applied by the adjusting bars [12.2] do not change the
required orientation of the sliding locking elements [11.1].
[0041] Inthe case of the spanner design concerned on
Figures 11 and 12, the sliding locking components [11.1]
are designed to accommodate hexagonal shaped work-
pieces only.

[0042] Therefore, the geometry of the sliding locking
elements [11.1] is the same on both sides of the handle.
So, on both sides, the pairs of sliding locking elements
[11.1]features ahexagonal shaped geometry, hence fea-
turing an angle of 120 degrees along its inner geometry
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[13.1] while simultaneously offering an angle of 240 de-
grees along its outer geometry [14.1]. This means that
both sets of sliding locking elements [11.1] are designed
only for hexagonal shaped workpieces (bolts, screws and
nuts) and hexagonal shaped socket head cap workpiec-
es. In order to accomplish this, the inner geometry [13.1]
of the sliding locking elements [11.1] features two sur-
faces [13.1] whose planes are positioned 120 degrees
perpendicular to each other [13.1], hence accommodat-
ing hexagonal shaped workpieces. At the same time, the
outer geometry [14.1] of the sliding locking elements
[11.1] features two surfaces [14.1] whose planes are po-
sitioned 240 degrees perpendicular to the other [14.1],
hence accommodating square shaped workpieces, pref-
erably square shaped socket head cap screws.

[0043] The two sliding locking components [11.1] of
each of the two sliding locking components [11.1] are
connected together by the connecting elements [13.2,
13.3], which also ensures their required position when
connected to the handle [11.3]. Simultaneously, the bars
[12.2] ensure that the two sets of locking elements [11.1]
are constantly positioned opposite to each other, hence
guaranteeing that the workpiece will be locked adequate-
ly. In order to accomplish this, each bar [12.2] of the set
of adjusting bars [11.2] is positioned inside the square
shaped cavities [13.2, 14.2] of the sets of sliding locking
elements [11.1] in order to guarantee that the set of slid-
ing locking elements [11.1] will be in displacement when
the set of adjusting bars [11.2] will be in displacement,
but that simultaneously both elements [11.1 and 11.2]
will be always positioned perpendicular to the other. The
cavities [13.2, 14.2] each follow the profile of the cross-
sectional area of the bars [12.2] in order to guarantee
thatthe two elements [11.1 and 11.2] are locked together
accurately while minimising functional error.

[0044] The design featured on Figures 11, 12, 13 and
14 can also be used for square shaped workpieces and
square shaped socket head cap workpieces only if
square shaped sliding locking elements [7.1] are being
used on both sides of each of the two sliding locking
components [7.2] comprised on the spanner.

[0045] The spanner design featured on Figures 1, 7
and 11 can also be used in a spanner featuring a vertical
element [15.5] comprising a vertical rod [15.3], a handle
on top of the rod [15.4] and a set of slots [15.7]. This
design is shown on Figures 15. The vertical element is
shown on Figure 16.

[0046] The vertical element[15.5] offers the advantage
to the user of being able to apply the turning moment to
the workpiece with the two hands while simultaneously
optionally pushing downwards (or pulling upwards) on
the tool's handle [15.4] in order to keep the tool’s sliding
locking components [15.1, 15.6] in their required position,
hence minimising the horizontal surface area required to
apply the required torque operations on the workpiece.
Furthermore, the design concerned (Figures 15 and 16)
minimises the horizontal surface area needed to perform
the required torque operations at the plane level of the
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workpiece to be turned.

[0047] The user can pull or push on the handle [15.4]
inorder to keep the spanner’s sliding locking components
[15.1, 15.6] in the required position.

[0048] Each of the two sliding locking components
[15.1, 15.6] comprises two sliding locking elements [15.1,
15.6]. More precisely, each comprises one upper sliding
locking element [15.6] and one lower sliding locking el-
ement [15.1].

[0049] In order to position the vertical spanner into a
workpiece prior of locking it with the sliding locking com-
ponents [15.1, 15.6], the upper sliding locking elements
[15.6] can be inserted onto the workpiece. More precise-
ly, the spanner’s sliding locking elements [15.1, 15.6] can
be inserted onto the workpiece by pulling the spanner
(by the means of the handle [15.4]) upwards in the case
of workpiece heads that are positioned below another
element, or by pushing the spanner (by the means of the
handle [15.4]) downwards in the case of workpiece heads
that are poisoned on top of another element (in most
cases).

[0050] The vertical spanner design therefore compris-
es a vertical element [15.5] (comprising a rod [15.3], a
handle [15.4] and a set of slots [15.7]). These two ele-
ments [15.3, 15.4, and 15.7] make a single component
altogether.

[0051] The vertical element [15.5], the set of adjusting
bars [15.2] and the two sliding locking components [15.1,
15.6] therefore compose the vertical spanner design.
[0052] The sliding lockingcomponents[15.1,15.6] can
feature square shaped geometries on both sides of the
handle, hexagonal shaped geometries on both sides of
the handle (Figure 11), or multifunctional geometries (for
both hexagonal and square shaped workpieces) as com-
prised on Figures 1 and 7. In the case of Figure 15, the
sliding locking components [15.1, 15.6] feature multifunc-
tional geometries (for both hexagonal and square shaped
workpieces).

[0053] The design and functionality of the vertical
spanner’s system is the same as that of the spanners
comprised on Figures 1-14. As on Figures 1-14, the slid-
ing locking components [15.1, 15.6] can have locking el-
ements of various geometries.

[0054] Ascanbeseenon Figure 15, the sliding locking
components [15.1, 15.6] feature sliding locking elements
[15.1, 15.6] both on top of the set of slots [15.7] as well
as below the set of slots [15.7]. This design maximises
the multifunctionality of the vertical spanner, as it offers
the possibility for the user to adjust vertically positioned
workpieces from both downwards (hence moving the
spanner upwards and pulling upwards on the handle
[15.4]) and upwards (hence moving the spanner down-
wards and pushing downwards on the handle [15.4]).
[0055] The workpieces which have their heads facing
upwards should preferably be locked with the upper slid-
ing locking elements [15.6] while the workpieces which
have their heads facing downwards should preferably be
locked with the upper sliding locking elements [15.1].
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However, the user can use whichever more convenient
of the two pairs of locking elements [15.1 or 15.6] for
each specific the desired operations.

[0056] As previously mentioned, the vertical element
[15.5] features the handle [16.6], a beam connecting the
handle with the set of slots [16.3, 16.4 and 16.5], and the
set of slots [15.7]. The beam [16.3, 16.4 and 16.5] fea-
tures a horizontal component [16.4] in order to keep the
connecting rod of the handle [16.5] on top of the centre
of the rod, hence resulting in an equal torque force being
applied by the user on each of the handle’s two rods
[16.6]. The rod which connects the set of slots to the
horizontal rod [16.3] is positioned well beside the set of
sliding locking components [15.1, 15.6] in order to max-
imise space for the locking of workpieces (also socket
head cap screws), as well as to guarantee free moving
space for the sliding locking components [15.1, 15.6]
along the slots, and hence to maximise the efficiency of
the locking operations of the sliding locking components
[15.1, 15.6] to the workpieces.

[0057] Similarly to the spanner designs comprised on
Figures 1-14, the vertical spanner’s element (Figure 16)
features a central round cavity [16.2] in between the two
slots [16.1] in order to position the connecting rod [4.3]
of the set of adjusting bars [4.1], which in turn constantly
keeps the sliding locking components [15.1, 15.6] in their
required positions.

[0058] The spannerdesign comprised on Figures 1-16
as well as all the components which are composed in
these design (Figures 1-16) should be made of a material
which offers a high strength and preferably a very high
modulus of elasticity and a low brittleness. So the material
to be used should preferably a resistant material such as
a polymer, a wood-based material such as MDF or ply-
wood, a resin (preferably a polymer resin and most pref-
erably a thermosetting resin) or a metal, and preferably
of a metal, which should preferably be steel and prefer-
ably high carbon steel such as tool steel. Steel would be
the most suitable material to manufacture the tooling de-
signs concerned in this application thanks to its very high
strength, particularly its very high modulus of elasticity
and low brittleness. These properties would be maxim-
ised by using a very high carbon steel such as tool steel.
[0059] The tooling designs concerned in this applica-
tion should preferably be manufactured using an indus-
trial process which gives an accurate and precise geom-
etry. Therefore, the most recommended manufacturing
methods would be plate cutting (preferably with laser cut-
ting methods), plastic injection moulding processes, sin-
tering processes (preferably laser sintering processes),
resin transfer moulding processes and/or casting proc-
esses (preferably investment casting thanks to the said
process’s ability to produce net cast parts). Due to the
complexity and accuracy of the geometry of the compo-
nents composed in the tooling designs concerned, the
most suitable manufacturing process to use is a casting
process, and most preferably the investment casting
process thanks to the process’s ability to produce net
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cast parts, hence reducing manufacturing costs and max-
imising the accuracy of the geometry of the cast compo-
nents.

Claims

1. A spanner tool which comprises two oppositely po-
sitioned sliding locking components which are posi-
tioned such that these can slide on a set of two par-
allel positioned slots, and whose position can be ad-
justed by a set of adjusting bars.

2. A spanner tool according to claim 1 which features
two sliding locking components (7.2) comprising at
least one sliding locking element (7.1, 7.3) each.

3. A spanner tool according to claims 1 to 2 in which
the sliding locking elements are connected through
the slots by a preferably circular connecting element.

4. A spannertool according to claims 1 to 3 which com-
prises two sliding locking components, each com-
prising two oppositely positioned sliding locking el-
ements which are each positioned in front of one of
the two sides of the set of slots.

5. A spanner tool according to claims 1 to 4 which com-
prises a handle being connected to the set of slots,
hence forming a single piece component comprising
the two said elements.

6. A spannertool according to claims 1 to 5 which com-
prises a multifunctional geometry on the outer areas
of atleastone pair of its four sliding locking elements,
comprising two surfaces whose planes are posi-
tioned at 270 (or 90) degrees perpendicular to each
other along its outer geometry while comprising two
surfaces whose planes are positioned at 240 (or 120)
degrees perpendicular to each other along its inner
geometry.

7. A spanner tool according to claims 1 to 6 which com-
prises a multifunctional geometry on the inner areas
of atleastone pair of its four sliding locking elements,
comprising two surfaces whose planes are posi-
tioned at 120 (or 240) degrees perpendicular to each
other along its outer geometry while comprising two
surfaces whose planes are positioned at 90 (or 270)
degrees perpendicular to each other along its inner
geometry.

8. A spanner tool according to claims 1 to 7 which com-
prises two sliding locking components, in which each
comprises a multifunctional square-shaped geome-
trised sliding locking element on at least one of its
sides, which comprises two surfaces whose planes
are positioned at 90 (or 270) degrees perpendicular
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to each other along both its inner and outer areas.

A spanner tool according to claims 1 to 8 which com-
prises two sliding locking components, in which each
comprises a multifunctional hexagonal-shaped ge-
ometrised sliding locking element on at least one of
its sides, which comprises two surfaces whose
planes are positioned at 120 (or 240) degrees per-
pendicular to each other along both its inner and out-
er areas.

A spanner tool according to claims 1 to 9 which com-
prises two multifunctional sliding locking compo-
nents, in which each comprise said feature stated
on claim 8 on one of its two sliding locking elements
while comprising said feature stated on claim 9.

A spanner tool according to claims 1 to 10 further
comprising an element which comprises the set of
slots, a rod which is attached to the set of slots at an
angle from about 90 to less than 180 degrees, as
well as a handle positioned at the other end of the
rod, hence forming a single piece component.

A spanner tool according to claims 1 to 11 which is
made from a plastic material, a wood-based material,
or a metal such as aluminium, titanium, ion or steel,
preferably high carbon steel such as tool steel.

A spanner tool according to claims 1 to 12 which is
manufactured using an industrial process such as
plate cutting (preferably laser cutting methods), plas-
tic injection moulding processes, resin transfer
moulding processes, sintering processes (prefera-
bly laser sintering processes), and/or casting proc-
esses, preferably investment casting processes.
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