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SECTIONS

(57)  The present invention relates to a busbar con-
nector clamp (1) for electrically connecting an end sec-
tion (14) of a first busbar (13) and an end section (16)
of a second busbar (15), wherein the first and second
busbars (13, 15) are arranged longitudinally side-by-
side, the busbar connector clamp (1) comprising: at
least three clamp jaws comprising a first clamp jaw (2),
a second clamp jaw (3) and a third clamp jaw (4),
wherein at least the first and second clamp jaws (2, 3)
together define a first clamp mouth (5) for inserting the
end section (14) of the first busbar (13) along a first
insertion direction (17), wherein at least the first and
third clamp jaws (2, 4) together define a second clamp
mouth (6) for inserting the end section (16) of the sec-
ond busbar (15) along a second insertion direction (18),
and wherein at least the first clamp jaw (2) is electrically
conductive.
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Description

[0001] The present invention relates to a busbar con-
nector clamp for electrically connecting an end section
of a first busbar and an end section of a second busbar.
The present invention further relates to a busbar term-
inal comprising a plurality of such busbar connector
clamps.

[0002] Busbars are critical components in high cur-
rent power distribution. Two busbars may be electrically
interconnected by electrically connecting their end sec-
tions using an electrical connector. However, existing
electrical connectors for busbar end sections tend to
be rather tall, making them unsuitable in space-con-
strained applications. Moreover, an electrical path cre-
ated in such a connector tends to lengthen the overall
electrical path between the two busbars, resulting in
inefficient power transmission.

[0003] There is therefore a need for a busbar con-
nector with a reduced height which improves busbar
power transmission.

[0004] The object of the present invention is to im-
prove busbar connections in terms of installation space
and electrical efficiency. This object is achieved by a
busbar connector clamp for electrically connecting an
end section of a first busbar and an end section of a
second busbar, wherein the first and second busbars
are arranged longitudinally side-by-side, the busbar
connector clamp comprising: at least three clamp jaws
comprising a first clamp jaw, a second clamp jaw and a
third clamp jaw, wherein at least the first and second
clamp jaws together define a first clamp mouth for in-
serting the end section of the first busbar along a first
insertion direction, wherein at least the first and third
clamp jaws together define a second clamp mouth for
inserting the end section of the second busbar along a
second insertion direction, and wherein at least the first
clamp jaw is electrically conductive.

[0005] The first clamp jaw being shared by the two
clamp mouths and being electrically conductive may
improve electrical conduction between the two busbars.
The side-by-side arrangement of the first and second
busbars may mean a reduced height for the busbar
connector clamp.

[0006] The above solution may be further improved
by adding one or more of the following optional fea-
tures. Each of these optional features is advantageous
on its own and may be combined independently with
any other optional feature.

[0007] In certain embodiments, the first clamp jaw,
the second clamp jaw and the third clamp jaw may be
in a serpentine arrangement. This may distribute me-
chanical stress more evenly, improving the overall sta-
bility of the busbar connector clamp under dynamic
loads or vibrations.

[0008] Optionally, the first insertion direction may be
opposite to the second insertion direction. This may
provide greater degrees of freedom for aligning and
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inserting the busbar end sections.

[0009] In other embodiments, the first insertion direc-
tion may be the same as the second insertion direction.
This simplifies assembly and maintenance by allowing
both busbar end sections to be inserted in a single
direction. The first clamp jaw, the second clamp jaw
and the third clamp jaw may be in an E-shape arrange-
ment.

[0010] In other embodiments, the first clamp jaw may
comprise a first contact surface for electrically contact-
ing the end section of the first busbar when inserted
along the first insertion direction, wherein the first con-
tact surface protrudes towards an end section of the
second clamp jaw, and-wherein the first contact surface
protrudes perpendicularly to the first insertion direction.
Additionally, or alternatively, the first clamp jaw may
comprise a second contact surface for electrically con-
tacting the end section of the second busbar when in-
serted along the second insertion direction, wherein the
second contact surface protrudes towards an end sec-
tion of the third clamp jaw, and wherein the second
contact surface protrudes perpendicularly to the sec-
ond insertion direction. Optionally, the first contact sur-
face may taper towards the end section of the second
clamp jaw. In other embodiments, the second contact
surface may taper towards the end section of the third
clamp jaw. This may provide better alignment for the
first and/or second busbar end sections during inser-
tion.

[0011] Optionally, the first contact surface may be lo-
cated on a first contact pad. This may enhance the
quality and consistency of the electrical connection be-
tween the first clamp jaw and the end section of the first
busbar.

[0012] Optionally, the second contact surface may be
located on a second contact pad. This may enhance
the quality and consistency of the electrical connection
between the first clamp jaw and the end section of the
first busbar.

[0013] Optionally, the first and second contact sur-
faces of the first clamp jaw may be located on opposite
sides of the first clamp jaw. This may provide better
alignment for the first and second busbar end sections
during insertion.

[0014] In certain embodiments, the first and second
contact surfaces of the first clamp jaw may be located
on a straight line, and the straight line may be slanted
relative to the first and/or second insertion directions.
Optionally, the straight line corresponds to a conductive
path through the first clamp jaw during operation when
current flows between the first and second busbars.
This may reduce the overall conductive path between
a point in the end section of the first busbar and a point
in the end section of the second busbar, improving
power transmission. In other embodiments, the mid-
point of the first contact surface and the midpoint of the
second contact surface may be located on the straight
line.
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[0015] In other embodiments, the first and second
contact surfaces of the first clamp jaw may be offset
relative to one another along the first and/or second
insertion directions. This may improve the electrical re-
liability and mechanical stability of the busbar end con-
nection.

[0016] Optionally, the first contact surface of the first
clamp jaw may be offset from the second contact sur-
face of the first clamp jaw in a direction opposite to the
first insertion direction. Likewise, the second contact
surface of the first clamp jaw may be offset from the
first contact surface of the first clamp jaw in a direction
opposite to the second insertion direction.

[0017] The first contact surface of the first clamp jaw
and the end section of the second clamp jaw may to-
gether be configured to hold the end section of the first
busbar, and/or the second contact surface of the first
clamp jaw and the end section of the third clamp jaw
may together be configured to hold the end section of
the second busbar.

[0018] Optionally, the end section of the second
clamp jaw may comprise a clamping section which pro-
trudes towards the first clamp jaw, and/or the end sec-
tion of the third clamp jaw may comprise a clamping
section which protrudes towards the first clamp jaw.
This may create a more secure and focused clamping
force on the busbar end sections.

[0019] In certain embodiments, the first contact sur-
face of the first clamp jaw and the clamping section of
the end section of the second clamp jaw may be long-
itudinally offset along the first insertion direction, and/or
the second contact surface of the first clamp jaw and
the clamping section of the end section of the third
clamp jaw may be longitudinally offset along the sec-
ond insertion direction. This may ensure uniform
clamping pressure, enhancing electrical contact and
providing a more stable and reliable connection.

[0020] Optionally, at least one of the second and third
clamp jaws may be electrically conductive. Herein,

the first clamp jaw may have a higher electrical conduc-
tivity than the at least one of the second and third
clamp jaws.

[0021] The object defined in the outset is also
achieved by a busbar connector terminal comprising a
plurality of the above busbar connector clamps, where-
in at least two of the plurality of the busbar connector
clamps are stacked in a direction perpendicular to the
first and second insertion directions.

[0022] The busbar connector terminal benefits from
the above-explained advantages of the busbar connec-
tor clamps.

[0023] Further, the busbar connector terminal may
help to distribute electrical and mechanical stresses
more evenly, improving reliability and durability under
operational conditions.

[0024] Optionally, the busbar connector terminal may
comprise contact lamellae formed by at least the sec-
ond and third clamp jaws of the plurality of busbar con-
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nector clamps. This may provide a reliable, low-resis-
tance contact surface for electrical conduction, improv-
ing the efficiency and consistency of the busbar end
connection.

[0025] In other embodiments, each first clamp jaw of
the plurality of busbar connector clamps may further
comprise a third contact surface for stacking the at
least two of the plurality of the busbar clamps. In parti-
cular, the third contact surface may be planar and per-
pendicular to the first or second insertion directions.
This may ensure precise alignment of the stacked bus-
bar connector clamps, allowing for stable and secure
stacking without shifting or misalignment.

[0026] In the following, exemplary embodiments of
the invention are described with reference to the draw-
ings. The shown and described embodiments are for
explanatory purposes only. The combination of features
shown in the embodiments may be changed according
to the foregoing description. For example, a feature
which is not shown in an embodiment but described
above may be added if the technical effect associated
with this feature is beneficial for a particular application.
Vice versa, a feature shown as part of an embodiment
may be omitted as described above, if the technical
effect associated with this feature is not needed in a
particular application.

[0027] In the drawings, elements that correspond to
each other with respect to function and/or structure
have been provided with the same reference numeral.

Fig. 1 is a schematic side view of a busbar connec-
tor clamp;

Fig. 2 is a schematic perspective view of the bus-
bar connector clamp shown in Fig. 1;

Fig. 3 is a schematic side view of a busbar connec-
tor clamp with contact pads;

Fig. 4 is a schematic side view of a busbar connec-
tor clamp with clamp jaws in an S-shape arrange-
ment and contact pads;

Fig. 5 is a schematic side view of the busbar con-
nector clamp shown in Figs. 1 - 2 electrically con-
necting end sections of two busbars;

Fig. 6 is a schematic side view of another busbar
connector clamp;

Fig. 7 is a schematic side view of the busbar con-
nector clamp shown in Fig. 6 electrically connect-

ing end sections of two busbars;

Fig. 8 is a schematic perspective view of a busbar
connector terminal; and

Fig. 9 is a schematic perspective view of the bus-
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bar connector terminal shown in Fig. 8 electrically
connecting end sections of two busbars.

[0028] The present invention will now be explained in
more detail with reference to the drawings. It should be
noted that the drawings are not drawn to scale and that
the proportions and dimensions may in reality be differ-
ent and may be chosen as needed.

[0029] Figs. 1 and 2 respectively show an embodi-
ment of a busbar connector clamp 1 from two different
views. Figs. 3, 4 and 6 respectively show other embodi-
ments of a busbar connector clamp 1. The busbar con-
nector clamp 1 is for electrically connecting an end sec-
tion 14 of a first busbar 13 and an end section 16 of a
second busbar 15, the busbars 13, 15 being arranged
longitudinally side-by-side. This is illustrated in Figs. 5
and 7. The busbar connector clamp 1 has a first clamp
jaw 2, a second clamp jaw 3 and a third clamp jaw 4.
The first clamp jaw 2 is electrically conductive. The first
and second clamp jaws 2, 3 together define a first
clamp mouth 5 for inserting the end section 14 of the
first busbar 13 along a first insertion direction 17. The
first and third clamp jaws 2, 4 together define a second
clamp mouth 6 for inserting the end section 16 of the
second busbar 15 along a second insertion direction
18.

[0030] A busbar may be a conductive component
used in electrical systems to distribute electrical power
efficiently across various circuits. Busbars may be
made from copper, aluminum, or steel. Busbars may
be designed to carry high currents with minimal resis-
tance and voltage drop. Busbars may be commonly
found in switchgear, distribution boards, electrical pa-
nels, and substations.

[0031] The clamp jaws 2, 3, 4 may be manufactured
by applying a series of precise fabrication processes to
a base material such as a sheet metal to ensure struc-
tural integrity and functionality. These processes may
involve cutting and shaping the base material using
techniques like laser cutting, stamping, or forging, fol-
lowed by precision machining, such as CNC milling or
turning, to achieve the exact dimensions required for
proper performance. The second and third clamp jaws
3, 4 may be electrically conductive. The first clamp jaw
2 may have a higher electrical conductivity than the
second and third clamp jaws 3, 4, by selecting a base
material for the first clamp jaw 2 that has superior con-
ductivity properties, such as copper. On the other hand,
the second and third jaws 3, 4 may be made from base
materials with lower conductivity but superior mechan-
ical properties, such as stainless steel.

[0032] The clamp mouth 5, 6 may refer to the open-
ing or gap between the first and second clamp jaws 2, 3
or the first and third clamp jaws 2, 4. They may allow
end sections of busbars to be inserted securely for
holding, fastening, or connecting. The clamp mouth 5,
6 may serve as the space where the busbar end sec-
tion is placed before the clamp jaws close around it to
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apply pressure and ensure a tight fit. The size, shape,
and alignment of the clamp mouth 5, 6 may be tailored
to match the specific dimensions and geometry of the
busbar end section being inserted. The orientation and
positioning of the clamp mouth 5, 6 may vary, allowing
for insertion along different axes or directions to suit
specific installation requirements. In this regard, the
first insertion direction 17 may be opposite to the sec-
ond insertion direction 18.

[0033] The busbar connector clamp 1 may have a
first connecting section 21 mechanically connecting
the first and second clamp jaws 2, 3 and a second
connecting section 22 mechanically connecting the first
and third clamp jaws 2, 4. As shown in Figs. 1 to 4 and
6, the first and second connecting sections 21, 22 may
be bent, curved or folded sections. As shown in Figs. 6
and 7, the first and second connecting sections 21, 22
may be straight sections. The straight first connecting
section 21 may comprise a first square edge 31 and a
second square edge 32. The straight second connect-
ing section may comprise a third square edge 33 and a
fourth square edge 34.

[0034] The mechanical connection may be achieved
through various methods, including integral forming,
where the connecting sections 21, 22 and the clamp
jaws 2, 3, 4 are produced as a single, continuous piece
using stamping, bending, or extrusion. Alternatively,
welding, soldering, riveting, or bolted joints may be em-
ployed to secure the connecting sections 21, 22 to the
clamp jaws 2, 3, 4. Welding involves the fusion of two
or more pieces of material by applying heat, often com-
bined with pressure, to melt and join them. It creates a
strong, permanent bond, making it ideal for high-
strength applications where a seamless connection is
required. Riveting uses mechanical fasteners (e.g., riv-
ets) that are deformed to create a strong connection
between materials. Lastly, bolted joints use threaded
bolts and nuts to fasten materials together, offering a
releasable and versatile connection.

[0035] The first clamp jaw 2 may have a first beveled
section 25 and a second beveled section 26. They may
enhance the structural integrity of the busbar connector
clamp 1 by reducing stress concentrations and evenly
distributing mechanical loads. These beveled sections
25, 26 may be designed to address the inherent chal-
lenges of mechanical stress during operation, particu-
larly in electrical environments where the clamp is ex-
posed to high forces, vibrations, or temperature fluctua-
tions. By reducing stress concentrations, the beveled
sections 25, 26 may help distribute mechanical loads
more evenly across the first clamp jaw 2, which may
prevent damage such as cracking, wear, or premature
failure.

[0036] In particular, the beveled sections 25, 26 may
create a smoother transition between surfaces, redu-
cing the presence of sharp corners or edges that could
otherwise act as stress risers. These stress risers are
weak points where mechanical forces are concen-
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trated, leading to localized deformation or material fati-
gue over time. The gradual curvature provided by the
bevels may enhance the busbar connector clamp’s re-
sistance to such forces, promoting longevity and main-
taining the integrity of the clamp’s structure even under
high-pressure conditions.

[0037] Additionally, the beveled sections 25, 26 may
increase the rigidity of the first clamp jaw 2 by prevent-
ing unnecessary flexing or movement during clamping,
which may ensures that the applied force is efficiently
transmitted without compromising the uniformity of the
clamping pressure. This may be crucial for maintaining
a reliable and consistent connection between the bus-
bar end sections and the busbar connector clamp 1,
helping to reduce the risk of loosening, overheating, or
electrical resistance due to poor contact.

[0038] The first clamp jaw 2 may have a first flat sur-
face 36 and a second flat surface 37. The first flat sur-
face 36 may face the second clamp jaw 3 and the sec-
ond flat surface 37 may face the third clamp jaw 4.
They may ensure proper alignment and contact be-
tween the clamp jaws, helping to maintain a precise
and uniform clamping force across the busbar end sec-
tions. The flat surfaces 36, 37 may contribute to the
clamp’s ability to distribute mechanical loads evenly.
Because the surfaces are parallel and smooth, they
reduce the risk of creating high-pressure points, which
may otherwise cause uneven clamping or damage to
the busbar, particularly under high forces or vibrations.
This even distribution of pressure is crucial for main-
taining a stable, secure connection, as it minimizes the
likelihood of loose contacts, electrical resistance, or
heat build-up. In addition to enhancing the uniformity of
the clamping force, the flat surfaces 36, 37 may also
improve the rigidity and structural integrity of the first
clamp jaw 2. The precise positioning of these surfaces
36, 37 may ensure that forces are transmitted consis-
tently along the entire length of the clamp jaw, prevent-
ing unwanted flexing or shifting. This added rigidity may
helps the clamp maintain its form and function over
time, even under repeated use or fluctuating external
conditions.

[0039] The use of flat surfaces also may simplify the
manufacturing and assembly process. Flat surfaces are
easier to produce with high precision, reducing the
chances of defects or inconsistencies that could affect
the clamp’s performance. Furthermore, flat surfaces
make assembly more straightforward, as they provide
predictable, stable contact points that align easily with
other components of the clamp. This consistency not
only improves the manufacturing process but also en-
sures that each unit operates reliably and with minimal
maintenance requirements. By integrating these flat
surfaces, the first clamp jaw 2 enhances the overall
performance, durability, and ease of production for the
busbar connector clamp, contributing to both its me-
chanical strength and its electrical reliability in demand-
ing applications.
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[0040] A first raised section 23 may be comprised by
the second clamp jaw 3 and a second raised section 24
may be comprised by the third clamp jaw 4. The first
and second raised sections 23, 24 may serve several
critical purposes, with one of their primary functions
being the improvement of the alignment between the
clamp jaws 2, 3, 4 during assembly. By providing loca-
lized elevation at specific points, the raised sections
help ensure that the clamp jaws are properly positioned
and aligned, minimizing the risk of misalignment during
the clamping process. This precise alignment may be
crucial for achieving secure and effective clamping, as
any misalignment could result in uneven pressure dis-
tribution or compromised contact with the busbar end
section.

[0041] In addition to improving alignment, the raised
sections 23, 24 may also play a key role in enhancing
the distribution of clamping forces across the clamp
jaws. By raising the clamp jaws 3, 4 at specific points,
these raised sections 23, 24 may contribute to a more
even and efficient transfer of mechanical loads, ensur-
ing that the applied forces are spread across the entire
surface area of the clamp jaws. This may help prevent
excessive localized deformation that could occur if the
clamping force were concentrated in a small area,
thereby reducing the potential for material fatigue or
failure over time.

[0042] Furthermore, the raised sections 23, 24 may
contribute to the prevention of misalignment under
load. As the clamp 1 is tightened and the clamping
force is applied, these raised sections 23, 24 may help
keep the clamp jaws aligned and prevent any shifting or
slipping that could occur due to external forces, vibra-
tions, or thermal expansion. This may result in more
consistent pressure being applied across the busbar
end sections, ensuring that the clamp maintains its grip
and that the electrical connection remains secure and
stable.

[0043] Ultimately, the raised sections 23, 24 may
contribute to the overall stability, reliability, and long-
term durability of the busbar connector clamp 1. By
improving alignment, enhancing force distribution, and
preventing misalignment under load, these features
help ensure that the clamp continues to perform effec-
tively over time, even under demanding conditions.
This design not only improves the mechanical integrity
of the clamp but may also ensure that the electrical
contact remains consistent and reliable throughout its
lifetime.

[0044] A first curved section 38 may be comprised by
the second clamp jaw 3 and a second curved section
39 may be comprised by the third clamp jaw 4. The first
and second curved sections 38, 39 may form part of the
surrounding structure of the busbar connector clamp 1,
contributing to its overall shape and functionality, and
may help in guiding or positioning the the second and
third clamp jaws 3, 4 for effective engagement and
clamping of the busbar end sections 14, 16. These
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curved sections may be integral components of the
surrounding structure of the busbar connector clamp 1,
playing a significant role in both the overall shape and
functionality of the clamp. The primary function of the
first and second curved sections 38, 39 may be to
guide and position the second and third clamp jaws 3,
4 relative to each other, ensuring that they engage with
the busbar end sections 14, 16 effectively and securely.
The smooth curvature of these sections may help facil-
itate an efficient and controlled movement of the clamp
jaws as they approach one another. This controlled
movement may be essential for maintaining consistent
alignment, ensuring that the clamp jaws fit together
precisely without any risk of skewing or misalignment
during the clamping process.

[0045] Moreover, these curved sections 38, 39 may
be critical for the accurate and uniform application of
clamping force. By guiding the clamp jaws into the cor-
rect position, the curved sections 38, 39 may help en-
sure that the force exerted by the clamp is distributed
evenly across the entire contact area between the
clamp jaws and the busbar end sections. This even
distribution of force may be crucial for preventing con-
centrated pressure points, which may otherwise lead to
deformation, excessive wear, or potentially damaging
electrical resistance. The ability to apply an even and
consistent clamping force also helps in ensuring that
the busbar remains securely in place, contributing to a
stable and reliable electrical connection.

[0046] In addition to guiding and aligning the clamp
jaws, the curved sections 38, 39 may also play a role in
distributing mechanical stresses and enhancing the
structural integrity of the clamp. By shaping the clamp
jaws with curves at strategic points, the overall rigidity
and stability of the clamp may be improved, ensuring
that the clamp remains firmly in position during opera-
tion without undue flexing or shifting. The curvature of
the sections also may help in minimizing potential weak
points that could otherwise lead to fatigue or material
failure over time, especially under repeated mechanical
or thermal stress. The curved sections may further con-
tribute to the ease of assembly and alignment during
the manufacturing and installation processes. The
smooth, predictable curves may ensure that the clamp
jaws fit together with precision, making the assembly
process more straightforward and reducing the likeli-
hood of errors or misalignments that could affect the
functionality of the busbar connector clamp 1.

[0047] The clamp jaws 2, 3, 4 may be arranged in
various shapes and configurations, offering flexibility in
design to accommodate different functional and manu-
facturing requirements. These shapes may include
smooth, flowing curves, sharp angular transitions, or a
combination of both. The arrangement of the clamp
jaws 2, 3, 4 may be tailored to optimize performance,
enhance structural integrity, or achieve a specific aes-
thetic. Depending on the application, the clamp jaws 2,
3, 4 may follow a continuous, curved path, an angular
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pattern, or a more complex geometric configuration.
This versatility allows for a wide range of possible de-
signs to suit various engineering and operational
needs.

[0048] The first clamp jaw 2, the second clamp jaw 3
and the third clamp jaw 4 may be in a serpentine ar-
rangement. This may be achieved via the above-men-
tioned manufacturing techniques. In particular, the
clamp jaws 2, 3, 4 may be shaped to follow a mean-
dering or zig-zag path. A meandering path may refer to
a continuous, winding shape that curves back and forth
in a smooth, serpentine manner. It may exhibit gentle,
sweeping curves that do not follow a straight line, often
resembling the natural flow of a river or a winding road.
With respect to the clamp jaws 2, 3, 4, a meandering
path may involve gradual, flowing curves, with no sharp
angles. A zig-zag path, on the other hand, may involve
a series of sharp, angular turns, creating a pattern that
alternates between acute angles in opposing direc-
tions. It may be characterized by a more abrupt, angu-
lar shape compared to the meandering path. The zig-
zag path may look like a series of connected "U" or "V"
shapes. For the clamp jaws 2, 3, 4, a zig-zag path may
result in more defined, angular transitions between
each clamp jaw 2, 3, 4.

[0049] The serpentine arrangement may include an
S-shape arrangement and a meandering grid arrange-
ment. Fig. 4 is a schematic side view of a busbar con-
nector clamp 1 in which the first clamp jaw 2, the sec-
ond clamp jaw 3 and the third clamp jaw 4 are in an S-
shape arrangement. An S-shape arrangement refers to
a configuration where the elements follow a continu-
ous, smooth curve that resembles the alphabetical let-
ter "S." In particular, the first clamp jaw 2, second clamp
jaw 3, and third clamp jaw 4 may be arranged in a
pattern where each clamp jaw 2, 3, 4 follows the shape
of an "S" from one end to the other. The S-shape may
involve two distinct curves: one curve that flows in one
direction, followed by a reversal of direction that cre-
ates a symmetrical pattern. This design may allow the
clamp jaws 2, 3, 4 to follow a gentle, continuous curve,
with the jaws positioned along the curves of the "S"
shape.

[0050] Fig. 6 is a schematic perspective view of a
busbar connector clamp 1 in which the first clamp jaw
2, the second clamp jaw 3 and the third clamp jaw 4 are
in a meandering grid arrangement. As shown in Fig. 7,
this busbar connector clamp 1 may electrically connect
an end section 14 of a first busbar 13 and an end sec-
tion 16 of a second busbar 15, the busbars 13, 15
being arranged longitudinally side-by-side. A meander-
ing grid arrangement may refer to a pattern where the
first clamp jaw 2, second clamp jaw 3, and third clamp
jaw 4 follow a grid-like structure while maintaining a
meandering or winding path. This may mean that the
clamp jaws 2, 3, 4 may be positioned in a grid forma-
tion, but instead of following straight, rigid lines, they
follow a path that alternates between gentle curves or
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zig-zags, creating a more fluid, continuous, and flexible
arrangement. The meandering grid may involve the
clamp jaws 2, 3, 4 being arranged in rows and columns,
but each jaw 2, 3, 4 may be shaped to curve slightly as
it moves horizontally or vertically, so the overall pattern
looks like a grid that has been slightly warped or bent.
[0051] The first clamp jaw 2 may have a first contact
surface 7 for electrically contacting the end section 14
of the first busbar 13 when inserted along the first in-
sertion direction 17. The first clamp jaw 2 may have a
second contact surface 8 for electrically contacting the
end section 16 of the second busbar 15 when inserted
along the second insertion direction 18. The contact
surface 7, 8 may refer to the specific area or region of
the first clamp jaw 2 that directly interacts with the end
sections of the busbars to establish a physical or elec-
trical connection. In the context of electrical connec-
tions, the contact surface 7, 8 may be particularly im-
portant as it may define the location through which
electrical current flows between two conductive parts.
For example, the first clamp jaw 2 may have a first
contact surface 7 that is carefully designed to make
direct contact with the end section 14 of the first busbar
13 when it is inserted along the first insertion direction
17. Similarly, the second contact surface 8 of the first
clamp jaw may be positioned to engage with the end
section 16 of the second busbar 15 when inserted
along the second insertion direction 18, facilitating a
secure electrical contact for the second busbar 15. The
contact surface 7, 8 may be shaped to maximize the
surface area in contact with the busbar end sections
14, 16, ensuring efficient electrical transfer. Specialized
coatings or treatments may be applied to the contact
surface 7, 8 to improve electrical conductivity, reduce
oxidation, or protect against wear. For example, the
contact surface may be plated with materials like cop-
per or silver to reduce electrical resistance and ensure
consistent performance over time. Additionally, the con-
tact surfaces 7, 8 may comprise textured patterns or
raised areas to improve the physical grip on the busbar
end section 14, 16.

[0052] Fig. 3 is identical to Fig.1 except for the hatch-
ing which schematically indicates the spatial extent the
clamp jaws 2, 3, 4 may assume as well as the presence
of first and second contact pads 27, 28. The first con-
tact surface 7 may be located on a first contact pad 27.
This may enhance the quality and consistency of the
electrical connection between the first clamp jaw 2 and
the end section 14 of the first busbar 13. Similarly, the
second contact surface may be located on a second
contact pad 28. This may enhance the quality and con-
sistency of the electrical connection between the first
clamp jaw 2 and the end section 16 of the second bus-
bar 15.

[0053] The incorporation of the first and second con-
tact pads 27 and 28 may allow for a more reliable and
durable connection, improving both the mechanical and
electrical performance of the clamp. The contact pads
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27, 28 may serve to optimize the alignment between
the clamp jaws and the busbar end sections, ensuring
clamping force is applied uniformly and without introdu-
cing additional electrical resistance.

[0054] Fig. 4 shows a busbar connector clamp 1 with
an S-shape arrangement. The first contact surface 7
may be located on a first contact pad 27. The second
contact surface 8 may be located on a second contact
pad 28. A fourth contact surface 40 of the first clamp
jaw 2 may be located on a third contact pad 29. A fifth
contact surface 41 of the first clamp jaw may be located
on a fourth contact pad 30. The first and fifth contact
surfaces 7, 41 may be longitudinally aligned. The sec-
ond and fourth contact surfaces 28, 40 may be long-
itudinally aligned. These contact pads may play a cru-
cial role in facilitating the electrical connection between
the first clamp jaw 2 and the busbar end sections. By
providing a stable and consistent platform for the con-
tact surfaces, the contact pads may ensure that the
electrical interface remains reliable over time, minimiz-
ing resistance and preventing issues such as overheat-
ing or contact degradation.

[0055] Additionally, the fourth contact surface 40 of
the first clamp jaw 2 is located on a third contact pad
29, while the fifth contact surface 41 is positioned on a
fourth contact pad 30. These additional contact pads
further enhance the electrical connection, and may en-
sure that the clamping force is distributed evenly across
the busbar. The contact pads 29 and 30 may not only
contribute to the overall stability of the clamp, but they
may also play a key role in preventing localized pres-
sure points that could increase resistance or cause da-
mage to the busbar material over time.

[0056] The contact pads 27, 28, 29, and 30 may be
integral in ensuring the clamp performs optimally, as
they provide the necessary surfaces for a consistent
electrical connection. Their precise placement and
alignment with the corresponding contact surfaces 7,
8, 40, and 41 may allow for an even distribution of
clamping forces, which prevents any misalignment or
distortion that could affect the quality of the electrical
contact. The longitudinal alignment of the first and fifth
contact surfaces 7, 41, as well as the second and fourth
contact surfaces 28, 40, may further enhance the uni-
formity of the clamping force and may improve the
overall performance of the busbar connector clamp 1.
[0057] The first contact surface 7 may protrude to-
wards an end section 9 of the second clamp jaw 3.
The second contact surface 8 may protrude towards
an end section 10 of the third clamp jaw 4. The first
contact surface 7 may protrude perpendicularly to the
first insertion direction 17. The second contact surface
8 may protrudes perpendicularly to the second inser-
tion direction 18. The first and second contact surfaces
7, 8 of the first clamp jaw 2 may be located on opposite
sides of the first clamp jaw 2. The protrusion may refer
the first contact surface 7 and second contact surface 8
extending or jutting outward from the surface of the first
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clamp jaw 2, beyond its remaining boundary or plane.
This outward extension may enhance the interaction
between the clamp jaw and the busbar end sections,
improving the mechanical and electrical contact. In par-
ticular, the first contact surface 7 of the first clamp jaw 2
and the end section 9 of the second clamp jaw 3 may
together be configured to hold the end section 14 of the
first busbar 13. Similarly, the second contact surface 8
of the first clamp jaw 2 and the end section 10 of the
third clamp jaw 4 may together be configured to hold
the end section 16 of the second busbar 15.

[0058] The end section 9 of the second clamp jaw 3
may have a clamping section 11 which protrudes to-
wards the first clamp jaw 2. Similarly, the end section
10 of the third clamp jaw 4 may have a clamping sec-
tion 12 which protrudes towards the first clamp jaw 2.
The clamping section 11, 12 may refer to a specific
portions of the second and third clamp jaws designed
to apply pressure or force to securely hold the busbar
end sections. The clamping section 11, 12 may be
shaped or formed to engage with the busbar end sec-
tion in a way that ensures a stable and firm grip. The
shape and dimensions of the clamping sections 11, 12
may vary depending on the design and the material of
the busbar end section being clamped. The protrusion
of these sections may be important as it may allow for a
secure and controlled clamping action, enhancing the
mechanical stability and ensuring that the object is held
firmly, even under conditions of vibration or other dy-
namic forces.

[0059] In this regard, Figs. 1 to 3 and 6 show the
clamping sections 11, 12 curving away from the first
clamp jaw 2. This curvature may help distribute the
clamping force over a wider surface area of the busbar,
potentially reducing the risk of localized stress or da-
mage. It may also allow for a smoother, more controlled
insertion process, as the busbar can be gently guided
into place with less risk of misalignment or distortion.
This may be beneficial in applications where the busbar
is delicate or where an even, less aggressive force is
needed to maintain the connection without damaging
the busbar. On the other hand, Figs. 4, 5 and 7 show
the clamping sections 11, 12 neither curving away nor
towards the first clamp jaw 2. This may allow the bus-
bar connector clamp 1 to apply uniform pressure along
the length of the clamping sections 11, 12. This may
provide a balanced application of force. It may offer a
neutral holding action, which may be useful for applica-
tions where neither excessive grip nor gentle holding is
required.

[0060] The first and second contact surfaces 7, 8 of
the first clamp jaw 2 may be longitudinally offset along
the first and/or second insertion directions 17, 18. The
first contact surface 7 of the first clamp jaw 2 may be
offset from the second contact surface 8 of the first
clamp jaw 2 in a direction opposite to the first insertion
direction 17. The second contact surface 8 of the first
clamp jaw 2 may be offset from the first contact surface
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7 of the first clamp jaw 2 in a direction opposite to the
second insertion direction 18. The offset may refer to
the deliberate shifting or displacement of the first con-
tact surface 7 and second contact surface 8 of the first
clamp jaw 2 along the first and second insertion direc-
tions 17 and 18. This may mean that the two contact
surfaces are not positioned in a perfectly aligned, over-
lapping or parallel arrangement but are shifted relative
to each other in a way that enhances the functionality of
the busbar connector clamp 1.

[0061] In particular, the first contact surface 7 may be
offset from the second contact surface 8 in a direction
opposite to the first insertion direction 17. This may
mean that as the busbar end section 14 is inserted
along the first insertion direction, the first contact sur-
face 7 may extend slightly ahead or behind the second
contact surface 8, creating a staggered alignment. Si-
milarly, the second contact surface 8 may be offset
from the first contact surface 7 in a direction opposite
to the second insertion direction 18. This may result in
the second contact surface 8 being shifted relative to
the first contact surface 7 along the axis of the second
insertion direction 18.

[0062] The first contact surface 7 of the first clamp
jaw 2 and the clamping section 11 of the end section 9
of the second clamp jaw 3 may be longitudinally offset
along the first insertion direction 17. The second con-
tact surface 8 of the first clamp jaw 2 and the clamping
section 12 of the end section 10 of the third clamp jaw 4
may be longitudinally offset along the second insertion
direction 18.

[0063] Instead of being aligned directly along the
same line, these components are designed to be offset,
meaning that the first contact surface 7 and the clamp-
ing section 11, as well as the second contact surface 8
and clamping section 12, are positioned at slightly dif-
ferent points along the insertion directions of the busbar
end sections. This may allow for a more controlled and
progressive engagement between the clamp jaws and
the busbars as they are inserted.

[0064] The progressive clamping action may ensure
that pressure is applied gradually, avoiding concen-
trated force peaks at specific points and reducing the
likelihood of misalignment or uneven pressure distribu-
tion. This displacement ensures a more secure, stable,
and uniform interaction between the clamp jaws and
the busbars, contributing to a stronger, more reliable
electrical connection. Additionally, this configuration
helps to minimize the risk of stress concentrations,
wear, or damage to the busbars during clamping, en-
suring long-term durability and consistent performance
even under dynamic forces or vibrations.

[0065] Fig. 9 illustrates a busbar terminal 19 made up
of the above busbar connector clamps 1. Fig. 10 illus-
trates the busbar connector terminal 19 of Fig. 9 elec-
trically connecting end sections 14, 16 of two bars 13,
14. The busbar connector clamps 1 are stacked in a
direction perpendicular to the first and second insertion
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directions 17, 18. The stacking of the busbar connector
clamps 1 in a direction perpendicular to the first and
second insertion directions 17 and 18 may be achieved
by configuring the busbar connector clamps 1 in a mul-
ti-level arrangement, either vertically or horizontally, re-
lative to the busbar insertion directions 17, 18.

[0066] In a vertical stack, each busbar connector
clamp 1 may be positioned one above the other, with
the clamp jaws oriented to clamp the busbars inserted
along the insertion directions 17 and 18. Each busbar
connector clamp 1 may be secured using mounting
brackets, bolts, or a frame, or housing ensuring that
each busbar connector clamp 1 is aligned and fixed in
place while allowing for effective clamping and secure
contact between the busbars and the clamp jaws.
[0067] In a horizontal stack, the clamps 1 may be
positioned side by side, with each busbar connector
clamp 1 oriented to secure busbars in parallel with the
stacking direction, and each busbar connector clamp 1
may independently secure a busbar or work in tandem
with others to clamp multiple busbars in a unified sys-
tem.

[0068] The busbar terminal 19 may have contact la-
mellae formed by at least the second and third clamp
jaws 3, 4 of the plurality of busbar connector clamps 1.
The contact lamellae may refer to thin, flexible metallic
strips or layers that are formed by at least the second
and third clamp jaws 3, 4 of the busbar connector
clamps 1. These lamellae may serve as the primary
conductive surfaces that come into direct contact with
the end sections of the busbars, providing an electrical
connection between the busbar connector clamps 1
and the busbars.

[0069] The lamellae may be designed to maintain a
high level of conductivity while offering the flexibility
necessary to accommodate slight misalignments or
variations in the busbar’s positioning. The second and
third clamp jaws 3, 4 may have their inner surfaces
shaped or bent to form these lamellae, ensuring that
they 3, 4 maintain consistent pressure against the bus-
bar end section 14, 16 surfaces. The flexibility of the
lamellae ensures that they can conform to the shape of
the busbar end sections 14, 16, allowing for a secure,
low-resistance electrical contact even when the busbar
terminal 19 experiences slight movements or vibra-
tions.

[0070] Each first clamp jaw 2 of the plurality of bus-
bar connector clamps 1 may have a third contact sur-
face 20 for stacking at least two of the plurality of the
busbar connector clamps 1, the third contact surface 20
being planar and perpendicular to the first or second
insertion directions 17, 18. The third contact surface 20
may provide a flat, stable interface for the stacking of
multiple clamps 1 within the busbar terminal 19. Posi-
tioned perpendicular to the first and second insertion
directions 17 and 18, this planar surface 20 enables
the clamps to be stacked precisely along a vertical or
horizontal axis, ensuring uniform alignment and pre-
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venting any rotational or lateral displacement between
the stacked busbar connector clamps 1. Its primary role
may be to create a consistent, stable platform for the
first clamp jaw of each clamp, facilitating modular as-
sembly of the busbar terminal 19 while maintaining the
functional integrity of each busbar connector clamp 1 in
the stack.

[0071] The perpendicular orientation of the third con-
tact surface 20 may ensure that the individual busbar
connector clamps 1 do not interfere with the insertion or
clamping mechanisms, thereby optimizing the spacing
and arrangement of the busbar connector clamps 1 in
relation to the busbars. This surface 20 may also help
distribute mechanical loads across the stack, ensuring
the busbar connector clamps 1 remain securely in
place under the pressure exerted during operation,
and it may ensure reliable electrical connections are
maintained by preventing misalignment that could com-
promise contact integrity. Additionally, the planar de-
sign may aid in precision stacking, allowing for straight-
forward assembly and disassembly of the busbar con-
nector clamps 1 without risk of mispositioning.

REFERENCE NUMERALS
[0072]

busbar connector clamp
first clamp jaw

second clamp jaw

third clamp jaw

first clamp mouth
second clamp mouth
first contact surface
second contact surface
9 end section

10  end section

11 clamping section

12 clamping section

13 first busbar

14  end section

15  second busbar

16  end section

17  first insertion direction
18  second insertion direction
19  busbar connector terminal
20  third contact surface

21  first connecting section
22 second connecting section
23 first raised section

24  second raised section
25  first beveled section

26  second beveled section
27  first contact pad

28  second contact pad

29  third contact pad

30 fourth contact pad

31 first square edge

0N O WN -
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32  second square edge
33  third square edge

34  fourth square edge

35 contact lamellae

36 first flat surface

37  second flat surface

38 first curved section

39 second curved section
40 fourth contact surface
41  fifth contact surface
Claims

1. A busbar connector clamp (1) for electrically con-

necting an end section (14) of a first busbar (13)
and an end section (16) of a second busbar (15),
wherein the first and second busbars (13, 15) are
arranged longitudinally side-by-side, the busbar
connector clamp (1) comprising:

at least three clamp jaws comprising a first
clamp jaw (2), a second clamp jaw (3) and a
third clamp jaw (4), wherein at least the first
and second clamp jaws (2, 3) together define
a first clamp mouth (5) for inserting the end
section (14) of the first busbar (13) along a first
insertion direction (17),

wherein at least the first and third clamp jaws
(2, 4) together define a second clamp mouth
(6) for inserting the end section (16) of the
second busbar (15) along a second insertion
direction (18), and

wherein at least the first clamp jaw (2) is elec-
trically conductive.

The busbar connector clamp (1) according to claim
1, wherein the first clamp jaw (2), the second
clamp jaw (3) and the third clamp jaw (4) are in a
serpentine arrangement.

The busbar connector clamp (1) according to claim
1 or 2, wherein the first insertion direction (17) is
opposite to the second insertion direction (18).

The busbar connector clamp (1) according to any
one of claims 1 to 3, wherein the first clamp jaw (2)
comprises:

a first contact surface (7) for electrically con-
tacting the end section (14) of the first

busbar (13) when inserted along the first inser-
tion direction (17), wherein the first contact
surface (7) protrudes towards an end section
(9) of the second clamp jaw (3), and

wherein the first contact surface (7) protrudes
perpendicularly to the first insertion direction
(17); and/or

a second contact surface (8) for electrically
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contacting the end section (16) of the second
busbar (15) when inserted along the second
insertion direction (18), wherein the second
contact surface (8) protrudes towards an end
section (10) of the third clamp jaw (4), and
wherein the second contact surface (8) pro-
trudes perpendicularly to the second insertion
direction (18).

The busbar connector clamp (1) according to claim
4, wherein the first and second contact surfaces (7,
8) of the first clamp jaw (2) are located on opposite
sides of the first clamp jaw (2).

The busbar connector clamp (1) according to claim
4 or 5, wherein the first and second contact sur-
faces (7, 8) of the first clamp jaw (2) are located a
straight line, and

wherein the straight line is slanted relative to the
first and/or second insertion directions (17, 18).

The busbar connector clamp (1) according to any
one of claims 4 to 6, wherein the first and second
contact surfaces (7, 8) of the first clamp jaw (2) are
offset relative to one another along the first and/or
second insertion directions (17, 18).

The busbar connector clamp (1) according to any
one of claims 4 to 7, wherein the first contact sur-
face (7) of the first clamp jaw (2) is offset from the
second contact surface (8) of the first clamp jaw (2)
in a direction opposite to the first insertion direction
(17), and

wherein the second contact surface (8) of the first
clamp jaw (2) is offset from the first contact surface
(7) of the first clamp jaw (2) in a direction opposite
to the second insertion direction (18).

The busbar connector clamp (1) according to any
one of claims 4 to 8, wherein the first contact sur-
face (7) of the first clamp jaw (2) and the end sec-
tion (9) of the second clamp jaw (3) are together
configured to hold the end section (14) of the first
busbar (13), and/or

wherein the second contact surface (8) of the first
clamp jaw (2) and the end section (10) of the third
clamp jaw (4) are together configured to hold the
end section (16) of the second busbar (15).

The busbar connector clamp (1) according to any
one of claims 4 to 9, wherein the end section (9) of
the second clamp jaw (3) comprises a clamping
section (11) which protrudes towards the first
clamp jaw (2), and/or

wherein the end section (10) of the third clamp jaw
(4) comprises a clamping section (12) which pro-
trudes towards the first clamp jaw (2).
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The busbar connector clamp (1) according claim
10, wherein the first contact surface (7) of the first
clamp jaw (2) and the clamping section (11) of the
end section (9) of the second clamp jaw (3) are
longitudinally offset along the first insertion direc-
tion (17), and/or

wherein the second contact surface (8) of the first
clamp jaw (2) and the clamping section (12) of the
end section (10) of the third clamp jaw (4) are long-
itudinally offset along the second insertion direction
(18).

The busbar connector clamp (1) according to any
one of claims 1 to 11, wherein at least one of the
second and third clamp jaws (3, 4) is electrically
conductive, and

wherein the first clamp jaw (2) has a higher electri-
cal conductivity than the at least one of the second
and third clamp jaws (3, 4).

A busbar connector terminal (19) comprising a
plurality of busbar connector clamps (1) according
to any one of claims 1 to 12, wherein at least two of
the plurality of the busbar connector clamps (1) are
stacked in a direction perpendicular to the first and
second insertion directions (17, 18).

The busbar connector terminal (19) according
claim 13, comprising:
contact lamellae formed by at least the second and
third clamp jaws (3, 4) of the plurality of busbar
connector clamps (1).

The busbar connector terminal (19) according to
claim 13 or 14, wherein each first clamp jaw (2) of
the plurality of busbar connector clamps (1) further
comprises:

a third contact surface (20) for stacking the at least
two of the plurality of the busbar connector clamps
(1), wherein the third contact surface (20) is planar
and perpendicular to the first or second insertion
directions (17, 18).
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Fig. 2
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Fig. 4

Fig. 3



EP 4 826 913 A1

g
‘.
-4
N
<t -~
(] N P
"~ N ¢
N S/Kﬁ < o ©
\r \v OO\/\_ i
N AN N
N, el _ o~ ?
;) e
®
N,
-
<+ 9 ‘r:/
o °~ )
\ Te)
' T a))S i

14



EP 4 826 913 A1

gL "

15



EP 4 826 913 A1

6 614

16



10

15

20

25

30

35

40

45

50

55

EP 4 826 913 A1

Europdisches
Patentamt
0’ Eumpea"ﬁ Application Number
Patent Office
Office européen EUROPEAN SEARCH REPORT
des brevets EP 25 30 5548
DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X DE 10 2011 001152 B4 (PHOENIX CONTACT GMBH|1-3,13, INV.
& CO [DE]) 20 December 2012 (2012-12-20) 14 HO1R4/48
Y * paragraph [0031]; figures 1,4 * 15 HO1R4/58
_____ HO1R25/14
X US 2018/183196 Al (APORIUS STEFAN [DE] ET |1-14
AL) 28 June 2018 (2018-06-28)
Y * line 031 - line 034; figures la,lb,lc,3b |15
*
X DE 20 2016 104297 Ul (WEIDMUELLER 1,2,13,
INTERFACE GMBH & CO KG [DE]) 14
8 November 2017 (2017-11-08)
* line 023; figure 2a *
Y US 2024/364061 A1l (WANG CHAO [CN] ET AL) 15
31 October 2024 (2024-10-31)
* figure la *
A CN 222 072 333 U (HUBEI XINGFA CHEMICALS 1-15
GROUP) 26 November 2024 (2024-11-26)
* * TECHNICAL FIELDS
the whole document SEARCHED  (IPC)
HO1R
5 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
8 The Hague 19 September 2025 Mateo Segura, C
<o
% CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
p E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
= document of the same category L : document cited for other reasons
E A rtechnological DaCkgroUnd e et ee e et e e e e e ene e s eeeaeeaee e
Q O : non-written disclosure & : member of the same patent family, corresponding
o P : intermediate document document
o
w

17




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 826 913 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 25 30 5548

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

19-09-2025
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 102011001152 B4 20-12-2012 NONE

US 2018183196 Al 28-06-2018 CN 105474469 A 06-04-2016
DE 202013103444 Ul 04-11-2014
EP 3028345 a1 08-06-2016
JP 6454339 B2 16-01-2019
JP 2016525782 A 25-08-2016
us 2016164235 Al 09-06-2016
us 2017288328 Al 05-10-2017
us 2018183196 Al 28-06-2018
WO 2015014591 A1 05-02-2015

DE 202016104297 Ul 08-11-2017 DE 102017116342 Al 08-02-2018
DE 202016104297 Ul 08-11-2017

US 2024364061 Al 31-10-2024 CN 113571943 A 29-10-2021
EP 4391242 Al 26-06-2024
JP 2024532826 A 10-09-2024
us 2024364061 Al 31-10-2024
WO 2023020313 A1 23-02-2023
ZA 202401235 B 25-09-2024

CN 222072333 U 26-11-2024 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18




	bibliography
	abstract
	description
	claims
	drawings
	search report

