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(54) Connector for terminal block

(57) This invention relates to an electrical connector
for a terminal block comprises an electrical insulated
housing and a conducting pipe including a longitudinal
hole mounted in said body, and each end of the longitu-
dinal hole containing a wire inserted in for electrical ad-
joining; alongitudinal metal plate including two squeezing
feetis mounted along with the sidewall of said conducting

pipe, and each squeezing foot squeezes corresponding
wire on the sidewall of said conducting pipe driven by
corresponding bolt. The object of the present invention
is to improve the reliability of electrical conduction and
to protect the wire as well. Compared with the prior art,
the advantage of the present invention is to form a con-
ducting route directly for the pair of the adjoined wires.
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Description

Field of the invention

[0001] The presentinvention relates to a connector for
a terminal block connecting a pair of wires electrically
together.

Background

[0002] Traditional terminal blocks are in the form of a
plurality of parallel individual connectors. Each connector
includes an individual conducting pipe mounted in an in-
sulted housing and be capable of adjoining at least two
wires. Generally, the conducting pipe positioned in the
insulted housing is entirely made of metal or alloy, such
as copper, to ensure the best possible electrical conduc-
tion. A wire can be inserted into the end of the opening
of the conducting pipe and be squeezed firmly onto the
inner sidewall of the conducting pipe to provide electrical
conductivity between pairs of wires or cables adjoined
via the conducting pipe. However, making a conducting
pipe entirely of copper viamachining processes becomes
expensive.

[0003] For manufacturing costs consideration, the ex-
isting structure of the connector for terminal block is im-
proved. Such as the European patent EP1852941A1 dis-
closes a connector for terminal blocks as follows: a con-
ducting pipe made of steel including a hollow inner space
is mounted in a cylindrical connector body, a conduction
plate made of phosphor bronze is clad onto the inner
surface of the conducting pipe and the said conducting
plate includes a concaved surface having a length sub-
stantially the same as that of said conducting pipe along
the longitudinal direction thereof. Therefore, the conduct-
ing pipe can be made of structurally strong and yet cheap
metallic or alloy material, such as iron, and the inner sur-
face of the conducting pipe for wire contacting includes
an inner lining brass conduction plate that is capable of
saving the more expensive brass material to achieve the
characteristic of optimized price-performance.

[0004] However, the brass conduction plate and the
inner surface of the conducting pipe are stamping-rivet-
ed, that is, the conduction plate and the inner surface of
the conducting pipe are detached, and are only riveted
together in a press-form machining procedure. As a re-
sult, the brass conduction plate is not rigidly fastened or
securely attached on the inner surface of the conducting
pipe and is of low conductive reliability, furthermore, it is
hard to practice by the technological process of die
punching and needs to spend higher costs.

[0005] Moreover, the wires in the above structure of
the connector are squeezed firmly onto the inner sidewall
of the conducting pipe by bolt tips directly, so it is easy
to destroy the wires, especially to the multi-core wires.
Besides, the contract area between the wire and the inner
wall of the conducting pipe is small and limited so as to
weak the capability of electrical conduction of the said
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connector. Therefore, the conductive structure of a con-
nector for a terminal block needs to be improved further
to resolve the existed problems in the above mentioned
patent and to achieve a more optimized performance
both in structure and costs.

Summary of the invention

[0006] Itis anobject of the present invention to provide
a connector for a terminal block with a metal plate mount-
ed along with the sidewall of said conducting pipe to pro-
tect the wires and to ensure higher conducting reliability.
[0007] For achieving the above stated object, the con-
nector for a terminal block of the present invention com-
prises:

an insulated housing, including two radial first screw
holes opened through the thickness of the sidewall
of the housing; and

a conducting pipe, mounted in said insulated hous-
ing, including a longitudinal hole whose each end
containing a wire inserted in for electrical adjoining,
two corresponding radial second screw holes are
formed on the sidewall of said conducting pipe
aligned to corresponding said first screw holes sep-
arately, each pair of aligned said first screw hole and
said second screw hole receive a bolt;

characterized in that alongitudinal metal plate is mounted
along with the sidewall of said conducting pipe, and two
third holes are formed on said metal plate, each third hole
aligns to corresponding said first screw hole as well as
to corresponding said second screw hole, and each end
of said metal plate is bended inward into the longitudinal
hole of the conducting pipe forming a squeezing foot, and
each said squeezing foot squeezes corresponding said
wire on the sidewall of said conducting pipe driven by
corresponding said bolt which pass through the aligned
said first screw hole, said second screw hole and said
third hole.

[0008] The said metal plate including its two squeezing
feet can be entirely mounted inside the longitudinal hole
of said conducting pipe, while considering stably fixing
the metal plate to the conducting pipe, said conducting
pipe is formed by an integrative sheet metal being curled
toa D-shape cylindrical body which includes a plat portion
where the two ends of the sheet metal comprising a first
end portion and a second end portion overlapped one on
top of the other, and the first said end portion includes a
protruding part, the second end portion includes a cor-
responding slot receiving said protruding part, further-
more, the middle portion of said metal plate is mounted
between said first bended portion and said second bend-
ed portion.

[0009] In orderto enhance the electrical conduction, a
longitudinal conducting copper layer in contact with said
inserted wire is embedded on the inner sidewall of said
conducting pipe, and the surface of the copper layer be-
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comes a part of the inner surface of the sidewall of said
conducting pipe, the material of the conducting pipe is a
kind of metal whose capability of electrical conduction is
weaker than copper, and corresponding wire is squeezed
on said conducting copper layer by said bolt. Thus, the
entire conducting pipe made of the cheap sheet metal,
such as iron, and can be produced via machining proc-
esses by punching directly. The inner sidewall of the con-
ducting pipe having a copper layer for electrical conduct-
ing makes the intensity of the conducting portion higher,
the costs of the conducting pipe lower and the manufac-
ture of the connector easier.

[0010] Compared with the prior art, in this invention, a
longitudinal metal plate is mounted in the sidewall of said
conducting pipe to form a conducting route directly for
the pair of the adjoined wires inserted into the hole of
said conducting pipe and to enhance the electrical con-
duction. Furthermore, the wire pressed between the
squeezing foot and the copper layer is fixed indirectly by
the end potion of said bolt to protect the exposed con-
ductive ends of said wires as well as to expand the contact
area between said wires and said copper layer.

Description of the drawings

[0011]

FIG.1 is an exploded perspective view of a terminal
block in accordance with the first embodiment of the
present invention.

FIG.2 is a perspective view of a conducting pipe as-
sembly in accordance with the first embodiment of
the present invention.

FIG.3 is a sectional view of the conducting pipe
shown in FIG.2.

FIG.4 is a plan view of copper layer accordance with
the first embodiment of the present invention.
FIG.5 is a perspective view of a metal plate accord-
ance with the second embodiment of the present in-
vention.

FIG.6 is a sectional view of the conducting pipe ac-
cordance with the second embodiment of the present
invention.

FIG.7 is a perspective view of a conducting pipe as-
sembly in accordance with the second embodiment
of the present invention.

FIG.8 is a side view of the conducting pipe shown in
FIG.7.

FIG.9 is a cross sectional view of an assembly in
accordance with the second embodiment of the
present invention.

Detailed description of the preferred embodiment

[0012] To enable a further understanding of the inno-
vative and technological content of the invention herein,
refer to the detailed description of the invention and the
accompanying drawings below:
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[0013] FIGS. 1~4 show the first preferred embodiment
of the present invention.

[0014] Inthis embodiment, the connector for a terminal
block includes two electrical insulated housings 1 in par-
allel which are in the form of structurally connected by a
common traverse connecting bar 14, and each insulated
housing 1 is capable of adjoining at least two wires 6.
The individual insulated housing 1 contains arectangular
opening 13 in which mounts an iron conducting pipe 2
with alongitudinal hole 21, and a copper layer 4 in contact
with said wires is embedded in the inner sidewall of the
conducting pipe 2, which is in a length along the longitu-
dinal direction of the conducting pipe 2 and the surface
of the copper layer 4 becomes a part of the inner surface
of the sidewall of said conducting pipe 2 .

[0015] A pair of first screw holes 11 that are suit for
bolts extending through the opening 13 are symmetrically
set on the sidewall of each insulated housing 1, and a
screw well 12 is provided on its corresponding first screw
11 hole for which making the bolts 3 sink into, two cor-
responding second screw holes 22 which are opposite
to the first screw hole 11 are opened through the entire
thickness of the sidewall of the conducting pipe’s cylin-
drical body, each second screw hole 22 includes a pro-
truding platform 23 and wires 6 can be inserted into the
longitudinal hole 21 of the conducting pipe 2. The wire 6
inserted into the longitudinal hole 21 of the conducting
pipe 2 can be squeezed firmly onto the copper layer 4 of
the inner sidewall of the conducting pipe 2 under the pres-
sure of a bolt 3 screwed into the first screw hole 11 as
well as its corresponding second screw hole 22.

[0016] AsshowninFIG 2 and FIG 3, the said conduct-
ing pipe 2 is formed by an integrative sheet metal being
curled to a D-shape cylindrical body with two end portions
25, 26 of the sheet metal being bended oppositely. The
drawings of FIG 2 depicts the conducting pipe 2 with a
letter D end shape forming a plat portion where the two
ends of the sheet metal comprising a first end portion 25
and a second end portion 26 overlapped one on top of
the other. Also, the first end portion 25 has two protruding
part 251 and the second end portion 26 includes two
corresponding slots 261 receiving said protruding part
251, and the protruding part 251 can be inserted into the
slots 261 to make sure the two ends of the roll-formed
sheet metal overlapped connection and fastened to each
other. The conducting pipe 2 also includes an end shape
in conformity with the curved segment of the letter D end
shape and the wire 6 is inserted into the longitudinal hole
21 of the conducting pipe 2 directly next to the curved
sidewall 24. Preferably, the entire conducting pipe 2 is
made of iron and a copper layer 4 is embedded into the
sheet material of the curved sidewall 24 of the conducting
pipe 2 by means of strong force, instead of the original
press-formed conduction plate, to make sure the copper
material compounded within the sheet material.

[0017] When using the connector, the wires 6 to be
electrically connected for either power or signal relay pur-
poses are each inserted into the longitudinal hole 21 of
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the conducting pipe 2 from its corresponding end and
can be firmly squeezed between the bolt tip and the con-
caved surface of the copper layer 4 so as to ensure the
electrical conduction between the two adjoined wires 6.
For preventing the adjoined wires 6 interfering with each
other, a wire end plate 5 can be formed from the middle
portion of the sidewall of the conducting pipe 2 via punch-
ing through the sidewall of the conducting pipe 2 and
bending inwardly toward the longitudinal hole 21 of the
conducting pipe 2, as show in FIG 2. For there is a copper
layer 4 in placed of the traditional conducting plate inside
the inner sidewall of the conducting pipe 2, it provides a
firmly connection between the copper material and the
iron material and avoids the copper plate breaking off
fromthe inner surface of the conducting pipe 2, and there-
fore the connector achieves a higher reliability of electri-
cal conduction.

[0018] Said connector for a terminal block can also in-
clude only a single electrical insulated housing or include
a plurality of electrical insulated housings connected in
parallel.

[0019] FIGS.5~9 show the second preferred embodi-
ment of the present invention.

[0020] The difference of this embodiment compared
with the first embodiment is that: as show in FIG6, a lon-
gitudinal metal plate 7 made of phosphor bronze material
is mounted along with the sidewall of said conducting
pipe 2 in order to prevent the bolt tip directly pressing
onto the wire 6 so as to destroy the wire (especially to
multi-core wire) and it also reduces the sliding friction
and improves the reliability of electrical conduction.
[0021] The metal plate 7 includes two ends, and each
end of said metal plate 7 extends outside said conducting
pipe 2 and then bends inward into the longitudinal hole
21 of the conducting pipe 2 forming a squeezing foot 71,
as shown in FIG 6. The middle portion 73 of said metal
plate 7 is mounted between said first bended portion 25
and said second bended portion 26.

[0022] As show in FIG 5, the drawing depicts that two
third holes 72 are formed on said metal plate 7, each
third hole 72 aligns to corresponding said first screw hole
11 as well as to corresponding said second screw hole
22.

[0023] AsshowinFIG9, the blot 3 sinks into the screw
well 12 provided on the insulated housing 1 and passes
through of its corresponding first screw hole 11, the third
hole 72 and the second screw hole 22 in sequence and
arrives at the upper surface of the metal plate 7, and each
said squeezing foot 71 squeeze corresponding said wire
6 onto said conducting copper layer 4 driven by corre-
sponding said bolt 3 which pass through the aligned said
first screw hole 11, said second screw hole 22 and said
third hole 72. As a result, the metal plate 7 serves to
prevent inserted wires from wearing off by bolt tips, es-
pecially to the wires with multi-strands cores, which pro-
vides a larger interface between the wire 6 and the bolt
tips to improve the reliability of the electrical conduction
and contacts more smoothly between the wire 6 and the
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bolt tips to prolong the working life of the wire.

[0024] Additionally, the wire 6 inserted into the longi-
tudinal hole 21 of the conducting pipe 2 can be electrical
conducted by another conducting route through the said
metal plate 7 which is mounted into the sidewall of the
conducting pipe 2 in an axial direction except for the con-
ducting route by the copper layer 4 which is embedded
in the iron material of the conducting pipe 2. Thus, the
ability of electrical conduction is enhanced and the reli-
ability of the electrical conduction is improved as well.
[0025] To summarize, the present invention has the
following advantages compared to prior art:

1. It contains a copper layer which is firmly well con-
nected within the part portion of the iron material so
as to receive a good structural strength for the gen-
eral body of the conducting pipe;

2. The capability of electrical conduction is enhanced
and the reliability of the electrical conduction is im-
proved;

3. It reduces the costs of machining processes and
is easy to realize by the technological process of
punching.

Claims
1. A connector for a terminal block, comprising:

aninsulated housing (1), including two radial first
screw holes (11) opened through the thickness
of the sidewall of the housing(1); and

a conducting pipe (2), mounted in said insulated
housing (1), including a longitudinal hole (21)
whose each end containing a wire inserted in
for electrical adjoining, two corresponding radial
second screw holes (22) are formed on the side-
wall of said conducting pipe (2) aligned to cor-
responding said first screw holes (11) separate-
ly, each pair of aligned said first screw hole (11)
and said second screw hole (22) receive a bolt

(3);

characterized in that a longitudinal metal plate (7)
is mounted along with the sidewall of said conducting
pipe (2), and two third holes (72) are formed on said
metal plate (7), each third hole (72) aligns to corre-
sponding said first screw hole (11) as well as to cor-
responding said second screw hole (22), and each
end of said metal plate (7) is bended inward into the
longitudinal hole (21) of the conducting pipe (2) form-
ing a squeezing foot (71), and each said squeezing
foot (71) squeezes corresponding said wire (6) on
the sidewall of said conducting pipe (2) driven by
corresponding said bolt (3) which pass through the
aligned said first screw hole (11), said second screw
hole (22) and said third hole (72).



7 EP 2 075 875 A1

The connector of claim 1, wherein said conducting
pipe (2) is formed by an integrative sheet metal being
curled to a D-shape cylindrical body which includes

a plat portion where the two ends of the sheet metal
comprising a first end portion (25) and asecondend 5
portion (26) overlapped one on top of the other, and

the first said end portion (25) includes a protruding
part (251), the second end portion (26) includes a
corresponding slot (261) receiving said protruding
part (251), furthermore, the middle portion (73) of 170
said metal plate (7) is mounted between said first
bended portion (25) and said second bended portion
(26).

The connector of claim 1 or 2, wherein a longitudinal 75
conducting copper layer (4) in contact with said in-
serted wire (6) is embedded on the inner sidewall of
said conducting pipe (2), and the surface of the cop-
per layer (4) becomes a part of the inner surface of
the sidewall of said conducting pipe (2), the material 20
of the conducting pipe is a kind of metal whose ca-
pability of electrical conduction is weaker than cop-
per, and corresponding wire (6) is squeezed on said
conducting copper layer (4) by said bolt (3).
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