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(571 ABSTRACT

A cutting device for cutting a contact piece from a
wire or ribbon-like contact material fed thereto by a
first guide, after which an advancing and withdrawing
device advances the remaining contact material to
push the cut contact piece from the cutting device
along a second guide in alignment with the first guide
to a conductive connection means where the contact
piece is conductively connected to a contact carrier.
The remaining contact material is withdrawn, by the
withdrawing device to bring the contact material into
position for cutting the next contact piece, by a dis-
tance which is smaller by the length of the cut contact
piece than the distance by which the cut contact piece
is advanced to the position for conductive connection
at the conductive connection means.

12 Claims, 2 Drawing Figures
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METHOD AND APPARATUS FOR THE
PRODUCTION OF ELECTRICAL CONTACTS ON
CONTACT CARRIERS

This invention relates to a method and apparatus for
the production of electrical contacts on contact carri-
ers, the contacts being in the form of contact pieces
which are cut from a wire or ribbon-like contact mate-
rial and are conductively connected, e.g. by resistance
welding, to a contact carrier consisting for example of
sheet metal or wire.

A process has been proposed for producing electrical
contacts wherein wire contact material is welded verti-
cally to a contact carrier consisting of sheet metal, then
cut off at a distance from the welding point and
wherein the contact face of the contact piece removed
thereby is subsequently stamped (Swiss Patent Specifi-
cation No. 384,100). This method cannot be applied if
the contact piece, which is of a wire or ribbon-like
contact material, is to be welded flat on to a contact
carrier and not vertically. Flat welded contact pieces
are necessary for example for the production of pairs
of contacts with ribbon or wire-shaped pieces of
contact material intersecting one another. In particu-
lar, bi-metallic contact pieces which consist of a layer
of a first material to be welded to the contact carrier
and a layer of a second material forming the contact
face, must be welded flat to contact carriers.

An object of the invention is to enable contact pieces
to be cut from wire or ribbon-like contact material and
to be welded in a predetermined position flat on
contact carriers, e.g. of sheet metal or wire.

According to a first aspect of the invention, there is
provided a method for the production of electrical
contacts on contact carriers, comprising cutting a
contact piece from a wire or ribbon-like contact mate-
rial, advancing the remaining contact material to push
the cut contact piece to a position for conductive con-
nection to a contact carrier, and conductively connect-
ing said contact piece to the contact carrier, the re-
maining contact material being withdrawn by a dis-
tance which is smaller by the length of the cut contact
piece than the distance by which the cut contact piece
is advanced to said position for conductive connection,
in order to bring the contact material into position for
cutting the next contact piece. Desirably, conductive
connection is made by resistance welding.

According to a second aspect of the invention, there
is provided apparatus for the production of electrical
contacts on contact carriers, comprising a cutting de-
vice for cutting a contact piece from wire or ribbon-like
contact material, means for conductively connecting a
cut contact piece to a contact carrier, and advancing
and withdrawing means for advancing the remaining
contact material to push a cut contact piece from the
cutting device to the conductive connection means and
subsequently withdrawing the remaining contact mate-
rial by a distance which is smaller by the length of the
cut contact piece than the distance by which the cut
contact piece is advanced to the conductive connection
means, there being a first guide for guiding contact ma-
terial to the cutting device, and a second guide for guid-
ing contact material from the cutting device to the con-
ductive connection means, said first and second guides
being in alignment. Desirably, the means for conduc-
tively connecting a cut contact piece to a contact car-
rier is an electrical resistance welding apparatus.
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2

In order to enable the invention to be more readily
understood, reference will now be made to the accom-
panying drawings, which illustrate diagrammatically
and by way of example an embodiment thereof, and in
which:

FIG. 1 is a partially sectioned elevation of an appara-
tus for the production of electrical contacts; and

FIG. 2 a section view on an enlarged scale along the
line II-1I of FIG. 1.

Referring now to the drawings, the apparatus com-
prises guide parts 1,2 for drawing off wire-like contact
material 3 from a supply coil (not shown). A pair of
spring-loaded grips 4,5, is provided for advancing the
wire contact material, and a pair of shearing blades 6,7
is provided for cutting contact pieces 8 from the mate-
rial 3. A raisable and lowerable clamp 9 is provided for
the contact piece to be cut. Contact piece guides 10,11
guide the contact pieces to a pair of welding electrodes
12,13 for resistance welding a contact piece 8' to a
contact carrier 14, '

The contact piece guides 10,11 define an outlet 15
which leads to the welding point on the contact carrier
14 through an acute angle. An inlet 16 leading to the
contact piece guides is defined by the clamp 9 and the
lower shearing blade 7 which is stationary, and integral
with the lower guide 11. The upper shearing blade 6 is
movable and disposed adjacent the clamp 9 directly in
front of the inlet 16 leading to the contact piece guides
10,11. The upper blade 6 has an obtuse cutting angle.
The upper blade 6 and the clamp 9 are arranged to be
led towards one another by sliding in a guide 17 (not
shown in FIG. 2) and are connected with an advance
and withdrawal device schematically shown at 6’, the
cycle of movement of which is explained in greater de-
tail hereafter in conjunction with the operation of the
apparatus. The upper guide section 10 has two bifurca-
tions 104 running in its longitudinal direction (FIGS. 1
and 2), between which the lower extremity of the upper
blade 6 and the lower extremity of the clamp 9 are ar-
ranged one behind the other.

The guide part 2 located in front of the inlet 16 leads
the material 3 to the contact piece guide 10,11. The
part 2 can be swung about a pivot 18 which intersects
the contact material guide path of the part 2 at right an-
gles and is disposed at right angles to the direction of
movement of the upper blade 6 at a distance from the
latter, so that an extremity 19 of one arm of the guide
section 2, can follow the movement of the cutting edge
of the upper blade 6. The extremity 19 exhibits a guide
face for the contact material 3 and is arranged with the
upper blade 6 as a counter-abutment. The guide sec-
tion 2 is subject to the action of a tension spring 20
which exerts a torque on it in the direction of the arrow
21, so that the extremity 19 adjoins the bifurcations
10a in the rest position illustrated, whereby its guide
face lies in a common plane with the guide face of the
contact piece guides 11 and the upper blade 6 is at a
small distance (e.g. 0.1 mm) from the contact material
3. When the upper blade 6 descends and cuts through
the material 3, the blade lowers the extremity 19 from
the bifurcations 10a. Then the end of the material 3 is
firmly clamped between the upper blade 6 and the
guide face of the arm extremity 19, under the action of
the spring 20. The upper grip 4 of the pair of grips 4,5
is subject to the action of a pressure-exerting spring 25,
the pre-tensioning of which can be adjusted by means
of a nut 26. A part 27 of the guide part 1 which sur-
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rounds the pair of grips 4,5 and the spring 25 is con-
nected with a device for the sequential production of
three strokes, which are represented by the arrows 22,
23 and 24. The device schematically shown at 27" may
comprise for example an off-drive member of a cam
gear. The stroke 23 is longer than the length of the
contact piece guides 10,11 between the cutting edges
of the blades 6 and 7 and the outlet 15 by a distance a
which represents the desired distance of the contact
piece 8’ to be welded from the outlet 15. The stroke 24
is shorter than the stroke 23 by the longitudinal dimen-
sion of an individual contact piece 8, 8, and the stroke
22 matches this contact piece dimension.

The guide parts 1,2 together with the contact piece
guides 10,11 and the parts connected with it metalli-
cally are electrically insulated from the welding circuit
(of which only the electrodes 12 and 13 are shown).
The pre-tensioning of the spring 25 is chosen such that
in the illustrated rest position of the guide section 2, the
wire 3 clamped between the grips 4 and 5 is drawn
along by these grips without slipping, pulled off the sup-
ply coil (not shown) by them, drawn through the guide
part 1, pushed through the guide part 2, across the
guide face of the extremity 19 and the lower blade 7
and through the guide pieces 10, 11, when the part 27
with the grips 4 and 5 executes the stroke 23, and is ac-
cordingly pushed back and pulled when the part 27 ef-
fects the stroke 24,

The tension of the spring 20 is detérmined such that
when the upper blade 6 has cut the contact piece 8
from the wire 3 and thereby lowered the extension 19
from the bifurcations 10a, the free end of the wire 3 is
so firmly clamped between the upper blade 6 and the
extension 19 that the grips 4,5 slide on the contact ma-
terial 3 and cannot draw the same along when the part
27 with the grips 4,5 executes the stroke 22. Thereby
the cutting edge movement of the upper blade 6 runs
downwards further than is required for cutting through
the thin wire 3. - - : :

In the illustrated starting position of the contact ma-
terial 3 and the moving parts of the apparatus, the ma-
terial 3 protrudes beyond the cutting edges of the
blades 6 and 7 into the guides 10,11 by the length to be
cut off for the contact piece, the clamp 9 holds this
length firmly on the lower blade 7, the part 27, with the
grips 4,5, is at the start of the stroke 22, and the grips
4,5 hold the contact material 3 firmly. The upper blade
6 descends and cuts the contact piece 8 off, whereupon
the blade 6 presses downwards across the remaining
contact material onto the extremity 19, and thus lowers
the extremity 19 from the bifurcations 10a and swings
the guide section 2 in the direction counter to that
shown by the arrow 21. Thereby, under the action of
the spring 20, the wire end arising from the cutting is
clamped between the upper blade 6 and the extremity
19. The pair of grips 4,5 now carry out the stroke 22,
whereby the grips 4 and 5 slide on the contact material
3 because.its extremity, as was just described, is held
firm. Thereby the part of the contact material 3 situ-
ated between the clamped end and the grips 4,5 is ten-
sioned and thus straightened. This is advantageous for
untroubled functioning of the subsequent wire advance
(stroke 23) in that this part of the wire 3 was previously
pushed through the guide part 2 and the guides 10, 11
(stroke 23) and withdrawn while only lying loosely
therein (stroke 24) when contact pieces are continu-

4

stroke 22 of the pair of grips 4,5 the upper blade 6 re-
turns upwards until its cutting edge and the cutting
edge of the lower blade 7 form a gap which is only
greater than the thickness of the contact material 3 by
the ‘required tolerance. Thereby the guide section 2
under the action of the tension spring 20 swings in the

- direction of the arrow 21 back to the illustrated posi-
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ously cut off and welded to contact carriers. After -

tion in which the extremity 19 comes against the bifur-
cations 10a. Then the end of the wire is no longer held
firm. The clamp 9 is released until its lower face comes

flush with the guide face of the upper contact guide 10

and with the cutting edge of the upper blade 6. Then
the grips 4,5 execute the stroke 23, Thereby they draw
the contact material 3 along, pushing the material
across the guide face on the extremity 19, across the
lower blade 7 and through the guides 10,11, whereby
the material pushes the previously cut contact piece 8
before it until the same lies on the contact carrier 14
in the position of the contact piece 8'. The contact
piece-is then welded to the contact carrier. During the
welding the part 27, with the grips 4,5, carries out the
stoke 24, as a result of which the free end of the contact
material 3 again assumes the position shown in FIG. 1,
in‘which a length of contact material 3 corresponding
to the next contact piece to be cut protrudes beyond
the cutting edges of the blades 6,7. Thereafter the
clamp 9 is lowered. Thereupon all moving parts and the
wire 3 are again in the illustrated starting position, and
the described procedures for cutting, advancing and
welding of the next contact piece to the next contact
carrier and withdrawal of the contact material are re-
peated. -

The apparatus as has just been described works satis-
factorily, but if desired an additional mechanism may
be provided through which the part 2, when swung
counter to the arrow direction 21 out of the illustrated
position (i.e. during the stroke 22), wholly or partly un-
loads the spring 25 or lifts the grip 4 off. Moreover, al-
ternative conveying means may be provided for push-
ing the contact material 3 forwards as per stroke 23 and
pulling it backwards as per stroke 24 e.g. conveyor rol-
lers driven forwards and backwards in cycles.

What we claim is:

1. A method for the production of electrical contacts
on contact carriers, comprising cutting a contact piece
from a strip of wire or ribbon-like contact material, ad-
vancing the remaining strip of contact material to push
the cut contact piece to a position for conductive con-
nection to a contact carrier, conductively connecting
said contact piece to the contact carrier, and withdraw-
ing the remaining strip of contact material by a distance
which is smaller by the length of the cut contact piece
than the distance-by which the cut contact piece is ad-
vanced to said position for conductive connection, to
bring the contact material into position for cutting the
next contact piece. _

2. A method as claimed in claim 1, wherein conduc-
tive connection of the cut contact piece to the contact
carrier includes the step of resistance welding.

3. Apparatus for the production of electrical contacts
on contact carriers, comprising a cutting device
adapted to cut a contact piece from a strip of wire or
ribbon-like contact material, a first guide means posi-
tioned for guiding the strip of contact material to said
cutting device, means spaced from said cutting device
for conductively connecting a cut contact piece to a
contact carrier, a second guide means connected be-
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tween said cutting device and said conductive connec-
tion means for guiding contact material from said cut-
ting device to said conductive connection means, said
first and second guide means connected in alignment,
and movable advancing and withdrawing means
adapted to grip and advance the remaining strip of
contact material into said second guide means to push
a cut contact piece from said cutting device through
said second guide means to the conductive connection
means and movable to subsequently withdraw the re-
maining strip of contact material from said second
guide means by a distance which is smaller by the
length of the cut contact piece than the distance by
which the cut contact piece is advanced to the conduc-
tive connection means by the strip of contact material.

4. Apparatus as claimed in claim 3, wherein the
means for conductively connecting a cut contact piece
to a contact carrier is an electrical resistance welding
apparatus.

5. Apparatus as claimed in claim 3 wherein the cut-
ting device comprises a displaceable blade connected
adjacent the end of said first guide means, a spring-
loaded first counter-abutment connected to co-operate
with said displaceable blade, and a stationary blade
connected at one end of said second guide means, a
second counter-abutment connected to co-operate
with said stationary blade, and said spring-loaded first
counter-abutment having a guide face leading to said
second guide.

6. Apparatus as claimed in claim 5, wherein the dis-
placeable blade and the first counter-abutment are slid-
able towards one another.

7. Apparatus as claimed in claim 5, wherein the dis-
placeable blade and the first counter-abutment define
in their rest position a third guide for strip of contact
material, said third guide being in alignment with said
first and second guides.

8. Apparatus as claimed in claim 5, wherein the mov-
able advancing and withdrawing means includes spring-
loaded. grip members, and wherein said first counter-
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6

abutment is spring-loaded in such a manner that it
presses the strip of contact material against the cutting
edge of the displaceable blade with a force increasing
with the extent of cutting displacement of the displace-
able blade.

9. Apparatus as claimed in claim 8 wherein the dis-
placeable blade in the cutting operation is positioned
beyond the cutting path required for cutting through
the contact material. ’

10. Apparatus as claimed in claim 8, wherein, in se-
quence, said spring loaded grip members are withdraw-
able for a first backward stroke for sliding the spring
loaded grip members back on the strip of the stationary
contact material by a distance which corresponds to
the length of a cut contact piece, are advanceable for
a forward stroke to advance the strip of contact mate-
rial to push a cut contact piece adjoining the remaining
strip of contact material through. said second guide
means to the conductive connection means, and are
withdrawable with the strip of contact material for a
second backward stroke, the total displacement of the
two backward strokes being equal to that of the for-
ward stroke.

11. Apparatus as claimed in claim 10 wherein said
spring loaded grip members execute the first backward
stroke at the end of the cutting movement of the dis-
placeable blade and execute both the forward stroke
and the second backward stroke with the displaceable
blade retracted in the rest position.

12. Apparatus as claimed in claim 11 including stop
means against which said first counter-abutment is
spring-loaded in its rest position, and said first counter-
abutment connected to be lifted from the stop means
at the end of the cutting movement of the displaceable
blade by said displaceable blade for holding the end of
the strip of contact material firmly between the dis-
placeable blade and the first counter-abutment such
that said spring loaded grip members slide with respect
to the strip of contact material during the first back-

ward stroke.
* * * * *
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