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(57) Abréegée/Abstract:

The invention relates to a connecting terminal having a housing (14) in which a lift cage (22) Is arranged, with the housing (14) ana
the lift cage (22) each having a first opening (20,21) which can be aligned such that it is flush, for inserting a cable end (24) into the
ift cage (22), In which the housing (14) and the lift cage (22) each have a second opening (36,37), which can be aligned such that
it I1s flush, for inserting at least one part (30a,30b) of a circuit board (10) Into the lift cage (22) It also relates to a system for
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(57) Abrege(suite)/Abstract(continued):

producing a conductive connection between at least one part (30a,30b) of a circuit board and a connecting terminal according to
the invention, In which case the system furthermore comprises a U-shaped crushing protection device (38) which can be pushed
over that part (30a,30b) of the circuit board (10) which can be Inserted into the connecting terminal in order to produce a
conductive connection to the cable end (24). The invention furthermore relates to a circuit board for use with a connecting terminal
according to the invention or for use In the system according to the invention, in which case the circuit board (10) has at least one
projection (30a,30b) which Is In the form of a finger and can be Inserted into the connecting terminal In order to produce a
conductive connection to a cable end (24).
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Ab.stract

Connecting terminal

The invention relates to a connecting terminal having a
housing (14) in which a lift cage (22) 1s arranged, with
the housing (14) and the lift cage (22) each having a
first opening (20,21) which can be aligned such that it
is flush, for inserting a cable end (24) into the 1lift
cage (22), in which the housing (14) and the 1lift cage
(22) each have a second opening (36,37), which can be
aligned such that it is flush, for inserting at least one
part (30a,30b) of a circuit board (10) into the lift cage
(22). It also relates to a system for producing a
conductive connection between at least one part (30a,30b)
of a circuit board and a connecting terminal according to
the invention, in which case the system furthermore
comprises a U-shaped crushing protection device (38)
which can be pushed over that part (30a,30b) of the
circuit board (10) which can be 1inserted 1into the
connecting terminal in order to produce a conductive
connection to the cable end (24). The invention
furthermore relates to a circuit board for use with a
connecting terminal according to the invention or for use
in the system according to the invention, 1in which case
the circuit board (10) has at 1least one projection
(30a,30b) which is in the form of a finger and can be
inserted into the connecting terminal in order to produce

a conductive connection to a cable end (24). (Figure 5)
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CONNECTING TERMINAL

This is a divisional of Application Serial

No. 2,324,402, filed October 26, 2000.

The present invention relates to a connecting
terminal having a housing in which a lift cage is arranged,
with the housing and the lift cage each having a first
opening which can be aligned such that it is flush, for

inserting a cable end into the 1lift cage.

Such connecting terminals are generally known, and
are illustrated in the form of a specific embodiment in

Figures 1A, 1B, 2A, 2B.

Against the background of other connecting
terminals which are known from the prior art and are mounted
by means of at least one solder pin per pole on the board of
an electronic circuit, these connecting terminals form an
improvement with regard to mechanical and electrical
reliability. In Figure 1A, the reference number 10 denotes
a circuit board having one or more layers, or a busbar.
Openings 12a,12b are provided 1in the circuit board 10. Two

screws l6a,16b are recessed 1n the housing 14.

Figure 1B shows a section along the line A-A in
Figure 1A. This shows the opening 12b in the circuit
board 10 and the screw 16b, which 1s recessed in the
housing 14 and presses against a solder pin 18 which is
formed in a meandering shape. The housing 14 has an
opening 20 for inserting a cable end 24 (see Figure 2B).
Arranged 1n the housing 14 is a lift cage 22, which can be
moved relative to the housing 14 by rotating the screw 16b.
Located 1n the 1lift cage 22 is an opening 22, which can be
aligned with the opening 20 of the housing 14 such that they

are flush.
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Figures 2A and 2B correlate with the illustrations in
Figure 1A and Figure 1B, although a cable end 24 has
now been inserted into the opening 20 in the hdusing 14
and into the opening 21 1in the lift cage 22, the solder
pin 18 has been inserted into the opening 12b, and has
been fixed in this position by means of solder 26. The
cable end 24 1s now - once the lift cage 22 has been
moved upwards by rotation of the screw 1l6b -
coﬁductively connected to the solder pin 18. The solder
pin 18 is in turn conductively connected via the solder
26 to a conductor track'28 on the circuit board 10. The
meandering shape of the solder pin 18 increases the

torsional elasticity and thus avoids stressing the

solder point.

Against the background of this prior art, the present
invention 1is based on- the object of developing a
connecting terminal of this generic type in such a way
that the electrical resistance caused by ‘the solder

point 1s reduced.

This object is achieved by a connecting terminal having
the features of Patent Claim 1. Since the housing and
the 1ift cage have a second opening which can be
aligned such that i1t 1is flush, and through which at
least one part of a circuit board can be inserted into
the 1lift cage, this makes it possible for a conductor
track on the circuit board to be pressed conductively .
against a cable end by means of a different point on
the 1lift cage. Since there 1s no need whatsoever for
any solder pin, the production costs are reduced. Since
there 1s no longer any need to carry out any soldering,
the electrical resistance of the solder point

disappears completely.

In order that a part of a circuit board can be inserted
into the connecting terminal, 1t 1s particularly
advantageous for the circult board edge to be shaped in

the form of a finaer. This confiaguration and the fact
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that the terminal housing projects at right angles
between a number of such fingers of the circuit board

result 1n the alr gap and creepage distances, and hence

the withstand voltage between the individual poles of

the terminal, belng 1ncreased 1n an advantageous

manner, where a number of individual terminals
according to the invention are combined in a common
housing. The connecting terminal 1is in this case

advantageously made of insulating material.

In one particularly advantageous embodiment, the first

and the second opening in the 1lift cage are designed,

and connected to one another, and these two openings
merge 1into one another, 1n such a way that a conductive
connection can be produced between the cable end and a
conductor track on that part of the circuit board. The
1li1ft cage can be moveable with respect to the first and
the second opening in the housing, 1in particular by
rotation of a screw, in such a way' that the conductive
connection between the cable end and the conductor
track can be fixed. Alternatively, the mobility of the
lift cage can be provided by a spring, which is located
in a first position for inserting the circuit board and
the cable end, and is located in a second position for
fixing the cable end and the circuit board. To make
operation easy, 1t has been found to be advantageous to
arrange the first and the second opening  on
diametrically opposite sides of the housing and of the
lift cage. However, a particularly robust embodiment
results if the first and the second opening are
arranged on the same side of the housing and of the
lift cage, in particular being formed by a common

opening.

To improve the fixing of the connection between the
circult Dboard and the housing, the housing may have

latching means which interact with the circuit board.
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In particular for relatively weak <circuit board
material, it 1is possible to provide, in order to
produce a conductive connection between at least one
part of the circuit board and a connecting terminal
according to the invention, that a U-shaped crushing
protection device can be pushed over that part of the
circult board which can be inserted into the connecting

terminal in order to produce a conductive connection to
the cable end.

The crushing protection cevice may in this case have a
tilting protection apparatus which prevents tilting of
at least that part of the circuit board which is
inserted into the connecting terminal. A projection in
the housing of the connecting terminal can interact
with a cut-out in the crushing protection device for
this purpose. A projecti‘on on the crushing protection

device and a cut-out in the connecting terminal which

interacts with it have the same effect, of course.

The crushing protection device can be produced from an

electrically conductive and/or resilient material and
may have latching means which interact with the housing

in order to fix the crushing protection device in the
housing.

The 1nvention also comprises a circuit board for use

with a connecting terminal according to the invention

or for use in a system comprising a connecting terminal
according to -the invention and a crushing protection
device, 1in which case the circuit board has at least
one projection which is in the form of a finger and can
be 1nserted into the connecting terminal 1in order to
produce a conductive connection to a cable end. The
projection which is in the form of a finger may have
latching means which interact with the latching means
on the housing of the connecting terminal. It may also

have a tilting protection apparatus, which prevents
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tilting of the projection, which is in the form of a finger,

in the connecting terminal.

In one broad aspect, there is provided a system
for producing a conductive connection between at least one
part of a circuit board and a connecting terminal, the
connecting terminal having a housing in which a 1lift cage is
arranged, with the housing and the lift cage each having a
first opening which can be aligned such that it is flush,
for inserting a cable end into the lift cage, wherein the
housing and the lift cage each have a second opening which
can be aligned such that it is flush, for inserting at least
one part of a circuit board into the lift cage, the system
further comprising a U-shaped crushing protection device
which can be pushed over that part of the circuit board
which can be inserted into the connecting terminal in order

to produce a conductive connection to the cable end.

Exemplary embodiments of the invention are
described in more detail in the following text with

reference to the attached drawings, in which:

Figure 1A shows a plan view of a schematic
1llustration of a circuit board and of a connecting terminal

according to the prior art;

Figure 1B shows a view partially sectioned along

the line A-A in Figure 1A;

Figure 2A shows a view corresponding to Figure 1A,

1n which the circuit board and a cable end have been

inserted into the connecting terminal;

Figure 2B shows a view sectioned along the line B-

B 1in Figure 2A;
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Figure 3A shows a view, partially sectioned along
the line D-D in Figure 3B, of a connecting terminal

according to the invention, as well as a part of a circuit

board according to the invention;

5 Figure 3B shows a view partially sectioned along

the line C-C 1in Figure 3A;

Figure 4A shows a view, partially sectioned along
the line D-D in Figure 4B, of a connecting terminal
according to the invention, after insertion of a circuit

10 board according to the invention;
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Figure 4B shows a view sectioned along the line C-C in

Figure 4A;

Figure 5 shows a view,

partially sectionecd along the
line C-C in Figure 4A, with a cable end now
being inserted into the connecting terminal,

in addition to the circuit board;

Figure 6 shows a crushing protection device according

to the invention;

Figure 7A shows a view, partially sectioned along the

D-D 1in

terminal according to the invention, as well

line Figure 7B, of a connecting

as a part of' a circuit board according to
the invention;
Figure 7B shows a view partially sectioned along the
line C-C in'Figure 1A;
Figure 8A shows a view, partially. sectioned along the
D-D in

terminal according to the invention,

line Figure 8B, of a connecting

after
insertion of a circuit board according to

the invention;

Figure 8B shows a view partially sectioned along the

line C-C in Figure 8A; and

Figure 9 shows a view,

partially sectioned along the
line C-C in Figure 8A, with a cable end now
being inserted into the connecting terminal,

in addition to the circuit board.
In Fiqures 1A to 9, identical components have the same
will thus
the

3A,47,7A,8A each show one connecting terminal which 1s

reference and

symbols,

not be described

separately. To simplify illustrations, Figures

constructed in two parts for connection of two seaments
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of a circuit board. The two parts of the connecting

terminal are constructed. identically, with a plan view

of one part being shown, and a sectioned view of the

other.

Figure 3A shows a partially sectioned view of a
connecting terminal having a housing 14 which is
intended for connection of two projections 30a,30b, in
the form of fingers, on a circuit board 10. A 1lift cage
22, which can be moved relative to the housing 14 by
means of a screw 16b, 1is provided for each connecting
unit 1n the housing 14. Latching means 32a,32b are
provided on the housing and interact with latching
means 34a,34b on the projections 30a,30b, which are in
the form of fingers, in order to fix the connection
between the circuit board 10 and the housing 14 of the

connecting terminal.

Figure 3B shows a section along the line C-C in Figure

3A. Conversely, the sectioned part of Figure 3A shows a

view along the section line D-D in Figure 3B.

It can be seen from Figure 3B that the housing 14 has
an opening 20 for feeding a cable end into, as well as
an opening 36 for feeding a projection 30a,30b into,
which projection 1is 1in the form of finger, on the
circuit board 10. According to the illustration in
Figure 3B, the 1lift 22 can be moved upwards and
downwards by rotating the screw 1l6b, by which means

openings 21,37 in the 1lift cage 22 can be moved
relative to the openings 20,36 in the housing 14.

FFigure 4A corresponds to the view in Figure 3B, but
with the projection 30a, which is in the form of a
finger, now having been inserted into the lift cage 22
through the opening 36 in the housing 14, which opening
36 1s aligned such that it is flush with the opening 37
in the 1lift cage 22.
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Figure 4B corresponds to Figure 3B and shows a

partially sectioned 1illustration of the cross section

of the connecting terminal after the projection 30b,

which 1is in the form of a finger, has been inserted

into the lift cage 22.

Figure 5 corresponds to Figure 4B and now, also, shows
the situation after a cable end 24 has been inserted
through the openings 20 and 21, which are aligned such
that they are flush, and the screw 16b has then been
rotated in order to move the 1lift 22 upwards, in order
in this way to connect the conductor track 28
electrically conductively to the cable end 24. The lift

cage 22 can be fixed in this position owing to the

pitch angle of the thread on the screw 16b.

Figure 6 shows a U-shaped crushing protection device 38
as can be used, in particular, for connecting
relatively weak circuit board material to a cable end
by means of a connecting terminal according to the
invention. The crushing protection device is preferably
composed of resilient material, in particular
electrically conductive material. It has a cavity 40
into which the projection, which 1s in the form of a
finger, on the circuit board material can be inserted.

Furthermore, on its upper and/or lower face, it has
latching means 42 in

.

order to fix it in the housing 14
of the connecting terminal. Two cutouts 44a,44b (see

also Figure 7A) are provided as tilting protection at
1ts closed end, and interact with projections 46a, 46b
on the housing 14 of the connecting terminal in order
to prevent the circuit board material from being tilted

in the connecting terminal.

Figure 7TA shows a partially sectioned view of a
connecting terminal having a housing 14, which 1is
intended for connection to two projections 30a, 30b

which are 1n the form of fingers, on a relatively weak

circuit board 10.
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Figure 7B shows a section along the line C-C in Figure
7A. Conversely, the sectioned part in Figure 7A is a

view along the section line D-D in Figure 7B.

Figure 7A shows a section through the closed end of the
crushing protebtion device 38. Figure 7B shows the
crushing protection device 38 arranged in the housing
14 of the connecting terminal. The latching means 42
interact with the housing 14 and prevent the crushing

protection device from falling out of the housing 14.

Figure 8A corresponds to the illustration in Figure 7A,
with the projection 30a, which is in the form of a
finger, on the circuit board 10 now having been

inserted into the 1lift cage 22 1in the connecting

terminal.

Figure ‘8B shows a cross section of this situation. It
can clearly be seen that the crushing protection device
38 is connected to the housing 14 on both sides of the

housing 14, in such a way that tilting is prevented.

Figure 9 corresponds to the illustration in Figure 8,
but shows the situation after insertion of a cable end
24 and after rotation of the screw 16b, 1in order to
electrically conductively  connect, and fix, the
combination of the crushing protection device 38, the

circuit board 10 together with the conductor track 28
and the cable end 24.

The use -of a crushing protection device 38 also offers
the advantage that both sides of- the circuit board may
optionally be used for making contact, which results in
a reduction 1in the contact resistance and allows
contact to be made with the upper or lower face of the

circuit board, optionally. In the embodiment which 1is

illustrated in Figures 3A to 5, contact with the upper

face of the circunit board 10 can be achieved bv
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appropriate arrangement of the openings 36,20 and 37,21
respectively. '

In embodiments which are not i1llustrated, the
conductive connection of a conductor track on the
circult board 10 to a cable end 24 can be fixed by
using a resilient snap-action mechanism. The snap-

action mechanism can be operated by hand, or by means

of a screwdriver.



10

15

20

25

30

CA 02634737 2008-07-17

77332-777D
- 11 -
CLAIMS:
1. A system for producing a conductive connection

between at least one part of a circuit board and a
connecting terminal, the connecting terminal having a
housing in which a lift cage is arranged, with the housing
and the lift cage each having a first opening which can be
aligned such that it 1s flush, for inserting a cable end
into the lift cage, wherein the housing and the 1lift cage
each have a second opening which can be aligned such that it
1s flush, for inserting at least one part of a circuit board
into the 1lift cage, the system further comprising a U-shaped
crushing protection device which can be pushed over that
part of the circuit board which can be inserted into the
connecting terminal in order to produce a conductive

connection to the cable end.

2. The system of claim 1, wherein the first and the
second opening of the lift cage are designed and connected
to one another or merge into one another, in such a way that
a conductive connection can be produced between the cable

end and a conductor track on the part of the circuit board.

3. The system of claim 2, wherein the 1lift cage is
moveable with respect to the first and the second opening in
the housing in such a way that the conductive connection

between the cable end and the conductor track can be fixed.

4. The system of claim 3, wherein the 1lift cage can

be moved by rotating a screw.

5. The system of any one of claims 1 to 4, wherein
the first and the second opening are arranged on

diametrically opposite sides of the housing and of the lift

cage.
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6. The system of any one of claims 1 to 5, whereiln
the first opening and the second opening are arranged on the

same side of the housing and of the 1lift cage.

7. The system of claim 6, wherein the first opening

and the second opening are formed by a common opening.

8. The system of any one of claims 1 to 7, wherein
the housing has latching means which interact with at least
that part of the circuit board which 1s used for fixing the

connection between the circuit board and the housing.

9. The system of any one of claims 1 to 8, wherein
the crushing protection device has a tilting protection
apparatus which prevents tilting of at least that part of
the circuit board which is inserted into the connecting

terminal.

10. The system of claim 9, wherein the tilting
protection apparatus comprises at least one cut-out which
interacts with at least one projection in the housing of the

connecting terminal.

11. The system of any one of claims 1 to 10, wherein
the crushing protection device is produced from a material
which 1s one of electrically conductive and resilient

material.

12. The system of any one of claims 1 to 11, wherein
the crushing protection device has latching means which
interact with the housing in order to fix the crushing

protection device in the housing.

SMART & BIGGAR
PATENT AGENTS
OTTAWA, CANADA
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