1 Coptact strip 5 —_ The invention-relates to a contact strip for the
électrical connection of at.least bne flat conductor, in particular a flat
conductor of a flexible conductor film said contact.strip com prising a
strip-type base part of electrically conducting material and at |east one

group of teeth projecting outwards rehative to a 10 surface of the base
part, for cutting through the flexiblé conduct- or filmand possibly
contacting the conductor - whi.ch may covered with insulation material - of

the flexibl eCPRiAEECEEEPfilm while the teeth are deformable in the
direction of the base part in such a way that the conductor can hereby be
pressed agai nst the base 15 part. A contact strip of this type is known
from Aneri can Patent Specification 4,082,402. Flat electrical cables such
as ribbon cable or flexible con- ductor filmare generally known and have
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pol'yester fi lrpuestiomofasaty least one flat conductor, in particular a flat
conductor of a flexible conductor filﬁ, said contact strip com
prising a strip~type base part of electrically conducting material
and at least one gfoup of teeth projecting outwards relative to a
10 surface of the base part, for cutting through the flexible conduct-
or £ilm and possibly contacting the conductor - which may covered
with insulation material - of the flexible conductor film, while
the teeth are deformable in the direction of éhe base part in such
.a way that the conductor can. hereby be pressed against the base
15 part.
A contact strip of this type is known from American Patent
Specification é,082,462.
Flat electrical cables such as ribbon cable or flexible con-
ductor film are generally known and have been in use for several
20 years now, principally-for conmection purposes. The term "flexible
conductor film" is generally used for a polyester film serving as a
carrier, with a copper layer applied thereto, which is etched to
form a combination of several parallel conducting strips or a'
- printed circuit board. Over the etched copper it is also possible
25 to apply one or more elecﬁrically insulating flexible protection
layers, with the object of protecting the conducting strips against
undesired contacting, damage, oxidation through the effects of damp
etc.
The use of flexible conductor film as wiring for electrical
30 ctircuits, particulary in automobile technology, is reaching ever-
increasing proportions. Flexible conductor film permits, on .the one
hand, a saving of space and weight compared with other wiring tech-
niques and, on the other, a considerable simplification of the
generally complex wiring to electrical instruments, lighting and
35 electronic comp&nents.
In practice, it is therefore necessary to be able to produce

interconnections in a simple manner at any desired points on the



carriser, with a copper |ayer applied thereto, which is etched to forma
conbi nation of several parallel corducting strips or a printed circuit
bdard. Over the etched copper it is also possible 25 to apply one or
nore electrically insulating flexible protection |layers, with the object of
protecting the conducting strips against undesired contacting, damage,

oxi dation through the effects of danp etc. The use of flexible conductor
filmas wiring for electrical 30 circuits, particulary in autonobile
technol ogy, is reaching ever- |ncreaS|né proportions. Flexible conductor
filmpermts, on the one hand, a saving of space and wei ght conpared with
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of the generally conpl ex %@,electrlcal | nstrunents, htlggland 35
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ductor £ilm in a simple manner to conductors of other flexible con-
5 ductor film, signal wires, bridging wires etc.

For this purpose, various devices are known, but they are
mainly designed for the conmnection of conductors of a flexible con—
ductor film which is provided with a specific wiring pattern. Part
of the insulation also generally has to be removed from the con-

10 ductors to be contacted, which is a relatively labour-intensive,
time-consuming and therefore quite expensive operation, which is
also less suitable for the connection of the conductors by auto-
matic means. ' .
Another disadvantage is that the places where the insulation
15 is removed are readiiy accessible to the effects of damp, which can
cause oxidation and in the long run does not benefit the reliabil-
ity of the connections. In automobile techmology, such connecfions
are therefore highly undesirable. The connection of the conductors
by means of soldered connections also adversely affects the
20 flexibility of the film.

The terminal of the above-mentioned American Patent Speci-
fication has the advantage that in this case no insulation material
need be removed from the conductor. The pointed projecting teeth of
this terminal, which are situated opposite each other, can pene-

25 trate first on either side of the conductor through the insulation
and then, if necessary, through the conductor, following which they
are bent over backwards in such a way that mainly the pointed 2nds
of these teeth produce an electrical connection with the conductor.
Since the distancé.between opposite teeth is slightly smaller that

30 the width of the conductor, the conductor will in general undergo a

considerable deformation on its edges. )
Because the teeth in this terminal lie along the edges of the
. contact strip on either side of the elongated conductor, this con-
figuration is not suitable for use as a contact strip for connect-
35 .1ng two conductors forming arbitrary angles with each other. For, a
separate contact strip will always be needed for each angular po-

 sition, in such a way that the teeth always lie on either side . of



2 filmfor the purpose of acconmodating electrical conponents (re- sistors,
capacitors, diodes etc.) on the fléxible conductor film but also in order
- t0 connect the conductors of one flexible con- ductor filmin a sinple
manner to conductors of other flexible con- 5 - ductor film signal wres,
bridging wires etc. For this purpose, yarious devices are known, but they
are mai nly designed for the connection of conductors of a flexible con-
ductor filmwhich is provided.with a specific wiring pattern. Part of the

i nsul ati on al % §eMHCEPFy has to be renpved fromthe con- 10 ductors to
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The connecti ogy Qf 1k NEadeOREUE Ie¥eSconductor. In the case of broad conductors,

it can, on the other hand, happen that the teeth are not strong
enough to penetrate through the copper layer of the conductor film,
10 which offers relatively more mechanical resistance.

In view of the above disadvantages, the object of the present
invention is to produce a contact strip by means of which flat con-
ductors can be connected in a simple mannef at any desired angles,
in particular at any desired points of a flexible conductor film.

15 The contact strip according to the invention is to this end
characterized in that the base part comprises at least a second
group of teeth projecting outwards relative to a surface of the
base part, and the first and second group of teeth are placed with-
in the periphery of the strip-type base part, while all teeth of a

20 group are arranged in a closed peripheral line, and the distance
between them is smaller than the smallest dimension of the flat
conductor to be contacted. Arranged in a closed peripheral line
means that all teeth of a group along their ends fixed on the'
strip-type base part can be enclosed by a circle, ellipse,

25 triangle, square or other geometrical polygon.

A preferred embodiment of the contact strip according to the
invention is characterized in that the groups of teeth are dis-
placed in the longitudinal direction of the base part over a
distance which is at least equal to the smallest distance between

30 ad jacent conductors of a flexible conductor film.

The second group of teeth can project outwards in the same
direction as the first group of teeth, which makes the contact
strip particularly suitable for interconnection of conductors on
the same flexible conductor film.

35 The second group of teeth can, however, also project outwards
in the opposite direction to that of the first group of teeth, with

means that the contact strip can be used, for example, for inter-



by means of sol dered connections al so adversely affects the 20
flexibility of the film The terminal of the above-nentioned Anmerican

Pat ent Speci- fication has the advantage that in this case no insulation
materi al need be renoved fromthe conductor. The pointed projecting teeth
of this term nal, which are situated ogposite each other, can pene- 25
trate first on either side of t he conduct or through the insulation and

then, if necessary t hr h t he conduct or | ow n whi ch_they are bent
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Through the universal way in which with the contact strip
10 according to the invention arbitrarily placed conductors of a
flexible conductor film can be connected, considerable cost savings
can be achieved in practice in applications where otherwise a so-
called flexible conductor film with tracks on both sides would have
to be used, in other words, a flexible conductor film on both sides
15 of which two copper layers or the like which are separate from each
other are etched according to a particular wiring pattern. It is,
in fact, cheaper to connect together at predetermined points con-
ductors of two flexible conductor films wired on one side, using
contact strips according to the invention, than it 1is to develop
20 and produce a circuit wired on both sides, where in the end con-
ductors of tﬁe two surfaces also have to be connected together at
predetermined points. It will be clear, however, that in this last
case contact strips according to the invention can also advantage-
ously be used.

25 In addition to the intefconnection of the conductors of one or
'~ more flexible conductor films, it may - as mentioned above - also
be necessary for electronic components to be accomodated in a cir-
cuit, for example between two conductors of a film. For this, it is
also possible to use the contact strip according to the invention,
30 in which case then on at least one long side of the base part pro-
| vision is made for at least one outwar§ projecting lip which is de-
formable in the direction of the base part for clamping a connect-
ing wire between the base part and the lip. It will be clear that
in this way bridging wires, signal wires and the like can also be

35 connected to the conductors of the film. '
Another preferred embodiment of the contact strip according to

the invention is characterized in that on either side of the base



3 the.conductor. Due to the fact that the conductor is enclosed between the
tgeth; the sanme termnal is also |ess suitable for contacting con- ductors
of various widths. For, in the case of a narrower conductor 5 and
relatively long teeth, the pointed ends of the teeth can be bent past the
edge of this conductor, as a result of ghich no con- tact is made wth the
conductor. In the case of broad conductors, it can, on the other hand, .

happen that the teeth .are not sfran nou to penefrate through the copper
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according 510 gid}8sed VACRhé Wthek Siodel s1bd)] %ai@nfjips having such dimensions
that, after bending, the lips adjoin one another.

In order to permit the connection of connecting wires of
differing thicknesses or to prevent tolerances in the thickness of
identical connecting wires from affecting the quality of the con-

10 nections, these lips are preferably provided at the level of the
third group of teeth and project in the same direction as said
teeth, so that, after bending over, the lips adjoin each other and
the connecting wire is contacted by the third group of teeth and is
confined firmly between them. .

15 The clamping action achieved in this way guarantees a re-
liable, good-quality connection, without the need for the insulat-
ion around a connecting wire to be contacted having to be removed,
because it can be cut through by sharp edges of the teeth.

& good clamping action can also be obtained by providing the

20 outward projecting lips of the contact strip with several pointed
sharp projectioms, in such a way that, after bending over of the
lips, said projections are directed towards a surface of the base
part for contacting and clamping of the connecting wire.

Each group of teeth preferably consists of four pointed, tri-

25 angular teeth arranged in a circle relative to one.another, with
sharp edges, and with the ,teeth having such dimensions that, after
bending over, they do not extend beyond the periphery of the con-
tacted conductor. This prevents the bent-over teeth from producing
an undesired connection betweeen adjacent cbnductors.

30 The contact strip according to the invention can advantageous-
ly be stamped'out of a strip of electrically conducting material.
Precisely because no particular preworking or finishing opefations
are needed for applying or finishing off the contact strip accord-
ing to the invention, this strip provides excellent possibilities

35 for mechanical posiﬁioning at any desired angles relative to the
conductors .and over the entire surface of a flexible conduc;or

film. For this purpose, it is an advantage to stamp a continuous



characterized in that the base part conprises at |east a second group of
teeth projecting outwards relative to a surface of the base part, and the
first and second group of teeth are placed with- in the periphery of the
strip-type base part, while all teeth of a 20 group are arranged in a
closed peripheral line, and the distange between themis snaller than the
smal | est di nension of the flat conductor*to be contacted. Arranged in a

cl osed peripheral line means that all teeth of a group along their ends
fixed on the §e¥ies- P{pernifase PeiiPschFPthe® SREIDSYY Fpchricalty econdpriinge, 25

triangle, squasrdbl PldAercip@en®dd théd bROEHGEANInAvRa& 1T & cagbadnyent Of
the contact strip ac%i){idi ng to the invention i s ch%r acterized in that the
groups of teeth ar8 :’-1?)'?&&83? nirRd [PEAGT53AR ndedFIHREE oFFIdPS t HB shase

part over a dofteanreeyhalse be pladedash ehelafiln0 byheasdiplpreséradhilgt asung

bet ween 3 adj nt nduyct o of fl exi bl e conductor film The second
group of Teet ﬁugﬂgﬁigreoﬁug&g’guhéaﬁgg ?“%p?ﬁ%’ sane direction as the first

group of teeth, wiThehinveketorn ladseorlaces storiap pdget icd Lp esoinpestart dbt elrf-or
i nterconnect i Qpr RhnEQNIUCERL ToRPadt @S A of LG e NANEA on| LhBR the

edge of a substrate, for connecting this substrate with a flat
flexible connector.

10 In general known edge clip connectors used for connection
with the contact faces of_a substrate, such as a LCD substrate, are
held in place by means of plastic holders. Most of these known edge
clip connectors have to be fixed to the printed circuits of the
substrate by means of a soldered joint. These constructions in

15 terms of dimensions are such that there can be no question of a
compact design. The construction is also such that only a single
contact point rests with a contact force on the contact faces of
the substrate, while there is a spring action which is largely de-
termined by the geometric dimensions of this type of contact. As a

20 result of this construction, the known edge clip connectors have to
be placed in a plastic carrier to ensure that they do not £lip over
before they are plugged onto the substrate and possibly soldered.

Therefore it is a further object of the present invention to
eliminate the above-mentioned problems and to provide an edge clip

25 connector for a contact stfip, the base part of which comprises
several groups of teeth, placed within the periphery of the strip-
type base part, and in which each group preferably comprise four
pointed triangular teeth with sharp edges arranged in a cirle and
in which the teeth are provided with sharp edges for contacting the

30 conductors; in which both the spring action and the connector
opening of the clip connector contacts are reproducible.

This is thué'achieved according to the present invention in
that the edge clip connector consists of an assembly obtained in
one stamping operation from a flat sheet of resilient metal and

35 comprising said contact strip, a stem strip and a clip contact in

- the form of a closed. flat loop strip which at one end passes into

the stem strip and which is bent about the symmetrical transverse



35 .. The second group of teeth can, however, also project outwards in
the opposite direction to that of the fII’St group of teeth, with neans that
the contact strip can be used, for exanple, for inter- 4 connection of
conductors of two flexible conductor films one lyi ng above the other. A
preferred enbodi nent of the invention, which is particularly suitable for

t he connection of flexible conductor fiﬂ m with 5 several parallel
conductors, is characterized in that disposed be- tween the first and the
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teeth which proj etts in the o site rection to that of the first and
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5 each half of the loop is a meander shape with at least two inward-
directed supporting bracket contact pointé, and the other leg is a
slight V-ghape, whose top is directed inwards and opposite the bend
lying betweén the two supporting bracket coﬁtact points of the one
leg, so that the substrate in question can be inserted parallel to

10 the outward=-projecting leg part of the other leg at an angle to the
longitudinal direction of the clip contact until its edge lies in
the said bend of the one leg and subsequently can be introduced
with lever action on the V-shape of the other 1leg along the
longitudinal direction up to the closed end of the two halves of

15 the loop.

Preferably the contact strip is bend perpendicularly with
respect to the longitudinal axis of the clip connector for inter-
connection with a separate flexible conductor.

The invention also relates to a process for the production of

20 the above-mentioned row of edge clip comnectors or a single edge
clip connector. Here the edge clip connectors are staﬁped out of a
flat sheet of resilient metal and by means of a stem strip are held
firmly on a carrier strip made from the sheet, while after the
stamping operation the dlosed‘flat loop strip thus obtained is bent

25 about the symmetrical :raﬂsverse axis, and the stem strip with the

" belonging clip contact is bent over at right angles relative to the
contact strip.

In this embodiment according to the process the reproduc-
ibility both of the spring action and of the clip opening of the

30 edge clip connectors is amply ensured, since production of this row
of above~-mentioned contacts is determined by the stamping precision
and not, as in the case of the hitherto known edge clip connectors,
by the folding precision thereof. The edge clip connectors can be
separated from the carrier strip in the known way.

35 The shape of the above—mentioned closed loop strip is selected
in such a way that if this flat loop strip is bent about its cen-

tral transverse axis from it original plane, an approximately U-



called flexible conductor filmwith tracks on both sides would have to be
used, in other words, a flexible conductor filmon both sides 15 of

whi ch two copper layers or the like which are separate from each other are
etched according to a particular wiring pattern. It is, in fact, cheaper to
connect together at predeterm ned points con- ductors of two flexible
conductor filns wired on one side, usi contact strips according to the

i nvention, than it is to develop 20 and produce a circuit wired on both
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de- stamping. The U-shaped connector opening is very stable and cannot
flip over, essentially due to the double design of the U~shaped

10 Jaw. Since one leg of the conmector has two supporting bracket con—-
tact points and the other V-shaped leg has one contact point, on
gripping of the substrate a definite contacting will be obtained,
with resulting greater reliability.

Since the connection edges of substrates, which are currently

15 often of glass, are véry sharp, the embodiment according to the in-

' vention results in a shape which will prevent damage of the contact
point through these sharp edges. This is obtained because the sub=-
strate is inserted parallel to the projecting leg part of the V-
shaped'leg at a particular angle to the longitudinal direction and

20 then is subsequently tilted with lever action on the V-shaped leg,
so that this leg is held under tension of the contact face of the
substrate. Only a slight force is then needed for sliding on, which
is determined only by the friction between contact points of the
connector and contact faces on the substrate.

25 U.S. Patent 3.199.729 discloses a semi-rivet connector for a
flexible ribbon conductor, formed of a connector strip of sub-
stantially malleable condutive metal and having a plurality of
spread apart pointed tangs or lances, extending from the strip sur-—
face. These tangs or lances are formed by a puncturing operation,

30 such that their pointed ends curl outwardly, away from the
puncturing axis. When compressed against the flexible ribbon con-

~ ductor to be connected with,.having a relative puncture resistent
surface, the pointed ends first penetrate the dielectric layer of
the ribbon conductor, but then fold back and spread apart against

35 the metal conductor surface and not cutting this conductor. The me-

"tal of these tangs or lances is such malléable, as the strip mate-

rial, that upon separatation of the contact element from the ribbon



formable in the direction of the base part for clanmping a connect- ing wire
bet ween the base part and the lip. 1t will be clear that in this way
bridging wires, signal wires and the like can also be 35 connected to

t he conductors of the film Another preferred enbodi nent of the contact
strip according to the invention is chgracterized in that on either side of
t he base 5 part provision is nmade for |lips which are defornable in the

direct- ion of the base part and project outwards in the sane direction for
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fléxible cable, also cutting through the electrical conductor thus
producing an excellent electrical contact. Only after cutting the
complete cable the teeth are deformed and folded backwards in the
direction of the strip type base part, thus clamping the contact
10 strip and total flexible cable tightly together, at the same time
giﬁing a much better and durable electrical contact between the
teeth and the conductor than with the connector disclosed in this
U.S. Patent 3.197.729.

The invention will now be explained in greater detail with

15 reference to the examples of embodiments shown in the drawings.

Fig. 1 is a perspective drawing of an embodiment in a contact
strip according to the invention for the connection of conductors
of a flexible conductor film;

Fig. 2 is a perspective drawing of a different embodiment of a

20 contact strip according to the invention for the connection of con~-
ductors of flexible conductor films;

Fig. 3 is a'perspective drawing of a preferred embodiment of a
contact strip for the conmnection of conductors of two flexible con—
ductor films placed one above the other;

25 Fig. 4 shows on an enlarged scale a side view of the contact
strip of Fig. 3;

Fig. 5 shows on an enlarged scale the bottom view of the con-
tact strip of Fig. 3;

Fig. 6 shows by dashed lines the lines of intersection along

30 which the pointed teeth of the contact strip according to Fig. 3
are punched from the strip of electrically conducting material
forming the base part; _

Fig. 7 shows a partially cutaway connection between the con-
ductors of two flexible conductor films for which a contact strip

35 - according to Fig. 3 is used;'
' "Fig.'8 is a perspective drawing of an embodiment of a contact

strip according to the invention for the connection of components



10 .:.nections, these |lips are preferably provided at the | evel of the
third group of teeth and project in the same direction as said teeth, so
that, after bending over, the |ips adjoin each other and the connecting
wire is contacted by the third group of teeth and is confined firmy

bet ween them 15 The cl anpi ng agtion achieved in this way
guarantees a re- liable, good-quality copnection, wthout the need for the
insulat- ion around a connecting wire to be contacted having to be renoved,
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angul ar teeth arranged In a circle relative to one anot her,
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they do not exkand powmepd graged@ohphery of the con- tacted conductor. This

prevents the bent-over -teeth from producing
Fig. 11 shows another preferred embodiment of a contact strip

according to the invention for the connection. of electronic com—

10 ponents or connecting wires to the conductors of a flexible con-
ductor film;

Fig. 12 shows on an enlarged scale a front view of a contact
strip according to Fig. 11 connected to a conductor of a flexible
conductor film, with the successive positions to be taken up by the

15 lips for connecting wires of various thicknesses being shown in
dashed lines;

Fig. 13 shows a continuous series of contact strips according
to Fig. 3 (Fig. 13a) of Fig. 8 (Fig. 13b) suitable for mechanical
processing thereof;

20 Fig. 14 is a perspective drawing of another embodiment of a
contact strip according to the invention, for example for the con-
nection of conductors of two flexible conductor films placed one
above the other; ’

Fig. 15 is a perspective drawing of another embodiment of a

25 contact strip according to .the invention for the connection of
electronic components or connecting wires to the conductors of a
flexible conductor films;

Fig. 16 is a perspective drawing of yet another embodiment of -
a contact strip according to the invention, in which the-upright

30 lips are provided with sharp, pointed projections;

Fig. 17 is a top view of an edge clip connected with the con-
tact strip in another embodiment of the present invention;

Fig. 17A en 18B respectively show a top view and a side view
of the edge clip connector of Fig. 17;

35 Fig. 19 is a perspective view of a row of edge clip connectors

- separated from.a carrier strip; and

Fig. 20 is a perspective view of a row of edge clip connectors



an undesired connection betweeen adjacent conductors. 30 The
contact strip according to the invention can advantageous- |y be stanped
out of a strip of electrically conducting nmaterial. Precisely because no
particul ar preworking or finishing operations are needed for applying or
finishing off the contact strip accorql ing to the invention, this strip
provi des excellent possibilities 35 for mechani cal positioning at any
desired angles relative to the conductors and over the entirée surface of a
flexi bl e conddeggad pn|the Poe eandi gnprumpeshstrate jandaen a@dmant-lage end ¢ ap a

cont i nuous ﬂiﬂﬁl@sc&fd& ﬁ% 39 nebln cB%géE#\@aéé ek P10 eCLRC HEL Sl

conducting materi al sé can t I xed in V|duaIIy to the fllm
I n addition ﬂ@“ﬁ%ﬁhanlcal processing, the contact strips can, of course,

al so be placed ong h’ﬁ‘nef lehBodihe R NEhowR! GheFaP| Y1 USE NEhd conzsuttab}fp 1
equi prent. for the p ggﬁﬁg The invention al so rilates to an edge cli
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with the base part 2 of the electrically conducting sheet material comprises
a first group 3 and a second group 4 of triangular teeth 5 which
are virtualiy at right angles to a surface of the base part and are
outward projecting in the same direction, said groups being dis-

10 placed relative to each other over a distance in the longitudinal
direction. of the base part. Unlike those in the above-mentioned
American Patent Specification 4,082,402, the teeth are all grouped
within the periphery of the strip~type base part. The corners 6 of
the base part are bevelled in order to prevent undesired contacts

15 on bending of the flexible conductor film, through the sharp corner
points penetrating through the insulation layer of the £ilm. This
embodiment is particularly suitable for the interconnection of con-
ductors of the same film, -

In the embodiment of the contact strip shown in Fig. 2, the

20 teeth of the second group 4 project outwards in the opposite
direction to that of the teeth of the first group 3. The contact
strip according to this embodiment is particularly suitable, for
example, for the interconnection of conductors on opposite sides of
a flexible conductor film which is wired on both sides.

25 | In the preferred embodiment of the contact strip according to
the invention shown in Fig. 3, provision is made between the first
and second group of teeth prdjecting outwards in the same direction
for a third group of teeth 7 projecting outwards in the opposite
direction. This side view of the preferred embodiment of Fig. 3

30 shown on an enlarged scale in Fig., 4 shows clearly the sharp edges
8 and the pointed ends 9 of the individual teeth which can pene-
trate through the carrier, the conductor and any further insulation
layers of the flexible conductor film surrounding the conductor.

" In the bottom view of the preferred embodiment of Fig. 3 shown

35 on an enlarged scale in Fig. 5, it can be seen that each group of
theeth 3, 4, 7 comprises four individual circular sector—-shaped

teeth 5, which can be stamped in a simple manner from the contact



edge .of a substrate, for connecting this substrate with a flat flexible
connector. 10 - In general known edge clip connectors used for
connection with the contact faces of a substrate, such as a LCD substrate,
are held in place by neans of plastic holders. Mst of these known edge
clip connectors ‘have to be fixed to the printed circuits of the substrate
by means of a soldered joint. These coqggructlons in 15 terns of

di nensi ons are such that there.can be no’'questi.on of a conpact de5|?ﬂ The
construction is also such that only a single contact point rests wi a
contact forceSEHR ABS BSRE B%ert AR s cdrculag sedrprr form Lfhnecessaeyc Fig. &

spring acti onshkéwscbyidashad galnys G Iﬁ{e%\ aﬁqnbyrséaeia@qrretrz ,C 18] @nsions of
thi s constructlon he *known
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approximately 45 degrees. The recesses 10 (Fig. 5) are for the pur-
pose of preventing tearing of the base part 2 at the ends of the

10 lines of intersection 11, 12, 13, 14, 15, 16 during bending over of
the teeth.

"When the teeth are formed in this way the radius of the circle
bounding the téeth of a group is the deﬁermining factor for the
height of the teeth, which is connected with the thickness of the

15 flexible conductor film and the number of films possibly lying on
top of each other and for which the contact strip can be used with
sufficient holding power of the teeth which are bent backwards
towards the base part. It will be clear that; instead of a circle,
the teeth of a group can be bounded by an ellipse, triangle, square

20 or other geometrical polygon.

The manner in which, for example, conductors of conductor
films lying on top of one another can be interconnected by means of-
the contact strip according to the invention is shown in Fig. 7. By
means of the contaét'strip of Fig. 3, conductor 19 of film 17 is

25 here connected to conductor 20 of film 18. Once the teeth 5 have
penetrated through the film and the conductor, they are bent back-
wards in the direction of the base part 2 with the pointed ends 9
facing away from each other, as a result of which the film is
pressed against the base part of the contact strip. Contacting of

30 the conductor takes place by means of the sharp edges 8 of the

. teeth 5. Depending on the force with which the film i{s pressed by
means of the bent-over teeth against the contact strip, contacting
of the conductor can also take place by means of the pointed ends 9
of said teeth. However, this is not necessary, so that it will be
35 clear that the cgggigtuﬁt;;p can be fitted both from the conductor
side and from the carrier side of the conductor fiim. The films 17
and 18 are shown perpendicular to each other, but this is not



type.base part, and in which each group preferably conprise four pointed
triangular teeth with sharp edges afranged in a cirle and in which the
teeth are provided with sharp edges for contacting the 30 conduct ors;

in which both the spring action and the connector opening of the clip
connector contacts are reproducible. Thgs is thus achieved according to the
present invention in that the edge clip connector consists of an assenbly
obtained in one stanping operation froma flat sheet of resilient nmetal and
35 conpri sPRRFEERTIXF contact strip, a stemstrip and a clip contact in the
formof a closed Thé alidtROPE Sibei Potdiice NstxitpOle Sl e PAATCEho kN0 elil Toem

the |egs of tFE THLFEI S P (FBtRo8p Eibpdet Y Rapa EPRe e tactitot hor
and toget her dbisedeperiphppalo)diinat ehichUbostdspatiecteqrhoSenlong mhedr tdwals si de.
In an advant agaais «5PRAI fIRA! pffe Wit , ORlRvEL] Be0B81462a0Un such a way
that the distance btween the teeth of a group is smaller than the
smallest dimension of the conductor to be contacted, in order to
ensure that:the teeth are sufficiently enclosed by conductor ma~
terial to give a reliable contact. This means that it is possible

10 with the single contact strip according to the invention to inter-
connect any desired conductors which form any desired angles with
each other. The distance between the groups of teeth 3, 4 and 7 can
advantageously be selected as full multiple of the common insertion
width or distances between the conductors of -a flexible conductor

15 film. The thickness of the contact strip and the choice of the type
of material from which the strip is made determine the strength of
the teeth. A condition is that the teeth should have sufficient
strength to penetrate through the film and the conductor, but that
they should not be so stfong that disproportionately great force is

20 required to bend them backwards. Ouf of a contact strip of a copper
alloy, and with a thickness of the order of 0.2 millimetre, it is
ﬁossible to stamp strong enough teeth which can peentrate through
practically all commercially available conductor films, and the
teeth can also be deformed by hand.

25 In addition to the interconnection of conductor of flexible
conductor film, another object of the ﬁresent invention is to pro-
duce a contact strip with which electronic components or signal
wires can be connected to conductors of a conductor film. As shown
in Fig. 8, the contact strip of Fig. 1 is to this end provided on

30 its long sides with lips 21, 22 and 23. These lips project outwards
virtually at right angles to the base part 2 and here in the op~
posite direction relative to the teeth 5. The lips can be bent in
such a way towards the base part 2 that the wire to be connected is
clamped between the lips and the base part, as shown in Fig. 9. By

35 means of the contact strip according to the invention as shown in
Fig. 8, a resistor 24 with connecting wires 25 {s clamped heréin
between two conductors 27, 28 of the flexible conductor film 26.



5 .each half of the loop is a neander shape with at |east two inward-

di rected supporting bracket contact points, and the other leg is a slight
V-shape, whose top is directed i nwards and opposite the bend |ying between
the two supporting bracket contact points of the one leg, so that the

substrate in question can be inserted @ra}.r allel to 10 t he
outward-projecting leg part of the oth leg at an angle to the
| ongi tudi nal direction of the clip contact until its edge lies in the said

bend of the oMétéxcbeadtng dyvegquthe [aingkn He 24t fndtheedenttd éfcvane dotgon on
t he V-shape of I ngjy h N | i e
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e invention also relate a process r e production o e
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connector. Herne tdmeeti: atl apy desired ahgled eoStieendutitbrofofaal Epdéxisheet of

resilient net aklon?rchpyfﬁ?ans of a stemstrip are held. firmy on a carrier
et,

strip made from he She; while after the
In order to make it possible to accommodate various diameters

or tolerances in connecting wires of electronic components without
10 the reliability of the connection being reduced by a poorer clamp-
ing action, Fig. 10 shows an emdodiment of the contact strip of
Fig. B in which ‘the lips are provided with sharp, pointed project-
ions or elevations 29 which, after bendiﬁg over of the lips, point
towards the base part 2. These projections or elevations 29 can
15 bite into the connecting wire 25, which means that for various wire
cross sections a good, sturdy clamping action is achieved, without
any insulation layer round the connecting wire having to be re-
moved,
Another preferred embodiment of a contact strip according to
20 the invention for the connection of wires of differing diameters is -
shown in Fig. 11. This is essentially the contact strip of Fig. 3,
in which the 1lips 21, 22 and 23 now project outwards in the same
direction as the third group of teeth 7. Through the bending over
of the lips, the connecting wire is pressed between the teeth 20
25 (sic), and the sharp edges B can bite into the conductor, thereby
achieving a firm clamping action, also without insulation having to
to be-removed.
Fig. 12 shows the position between the teeth for wires with
varying diameters 30, 31. The lips 32, 33 in this embodiment are
30 bent inwards on the top side, as 2 result of which they make a
better connection with the round shape of the conneciing wires 30,
31 to be connected. It can also be seen how the teeth 5 on the un-
derside of the contact strip are pressed through the conductor 28
and the film 26 and backwards in the direction of the base part 2,
35 - when the pointed ends 7 are pressed into the carrier of the film
- 26,

It will be clear that one or more lips in the embodiment shown



stanping operation the closed fl at

| oop strip thus obtained is bent 25

ahout the-symretrical transverse axls, and the stemstrip with the
bel onging clip contact is bent over E1 right angles relative to the contact

strip.
both of the spring action and of the clip opening of the 30

In this enbodi nent according t0 the process the reproduc-

connectors is anply ensured, since production of this row of
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contact strips in a connected row, for example by stamping them out
of an elongated strip of conducting material.

Fig. 13a shows such a row of contact strips according to Fig.
3, and 13b such a row of contact strips according to Fig. 8. If the
processing machine is provided with a rotating insertion head, the
contact strips can be placed at various angles to each other and to
the conductors of the conductor film over the entire surface there-
of; in particular, when the film is placed on a so-called X-Y
table, which can, for example, be moved under this insertion head
under the control of a computer program,

Fig. 14 shows another advantageous embodiment with teeth pro-
jecting in the opposite direction to that of the base part, for the
connection of conductors of conductor films lying one above the
other. Fig. 15 shows a further advantageous embodiment of a contact
strip, based on the contact strip of Fig. 14, with upright lips for
the connection of electronic components or connecting wires to the
conductors of a flexible conductor film.

Fig. 16 shows an advantageous embodiment of a contact strip
for the connection of electronic components or conmecting wires,
but where the upright lip3'afe provided with sharp, pointed pro-
jections or elevations. One or more lips of the contact strip shown
in Fig. 15 can also be provided with similar pointed projectionms.

Fig. 17-20 show another useful application of the contact
strip of the present invention, having as a further conmecting

means & particular loop strip contact for connecting a flat

. flexible conductor with a substrate or printed circuit board.

In Fig. 17 the reference number 34 indicates the stem strip
and 1 the contact strip having prestamped teeth 5 as in Fig. 1 for
instance. The closed flat loop strip is generally indicated by 35,
whilst 36 and 37 indicate the respective legs thereof. After
bending of this flat loop about-the centre transverse axis 38 (Fig.

18b) an approximately U-shaped clip contact is obtained.



Since the ends of each half of the | oop, which have now cone to rest
~adjacent to each other, forman approxi mately obtuse angle, a self-centring
action of the edge clip connector is obtained when it 5 is fitted on the
edge of a substrate. This row of edgel&lip connectors has great dinensional
sta- bility, which is largely determned by the precision of the
st anpi ng. The U shaped connector opening is very stable and cannot flip
over, essenti al Fig.dl8a tshowhaa gop yiewduul Big.018h esideivipedfitwe clinw. Since

one 120 Of FaRaEEN3AEh Nonlise {3 LAROCKS e 68 Aleab B 1xbdChiORELS and

t he ot her one contact point, on grip e substrate
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with | ever tie ipgpcens tfhe ptodheingd thig edge clip connector the stem lttlp

34 with the edge clip contact 35 is bent perpend:.cularly with
respect to the contact strip 1.
10 Fig. 18b shows that the leg 37 of each half of the loop
through the stamping operation has a slight V-ghape with leg parts
37.1 and 37.2, the top of which V-shape is directed inwa;ds, and
that the leg 36 of each half of the loop has & meander shape with
~ at least two inward-directed supporting bracket points 36.1 and
15 36.2.

This shape of the two halves of the loop is selected in such a
way that substrates which currently are made of glass and are con-
sequently very sharp can be pushed easily at an angle into the clip
connectof opening, in such a way that it is inserted parallel to

-20 the leg part 37.2 until the edge of the substrate comes to rest in -
the bend between thé contact points 36.1 and.36.2. If the substrate
is then tilted so that the contact leg 37 is under temsion on the
contact face of the substrate, this substrate can bé pushed in.

The edge clip connector 35-camprises at its extension contact-

25 ° strip 1 projecting teeth 5 for connection of the clip commector 10
to a flexible foil or flexible conductor.

- Fig. 19 gives a perspective view of a row of edge clip con-
nectors which are already separated from the carrier strip 39.

Fig. 20 shows how such a row of edge clip comnectors is

30 plugged to a substrate 26 contacting the contact faces 40 thereof.
The contact strips 1 are connected to a flexible circuit or a
flexible conductor, as described above by beating the teeth 5
throﬁgh the contact strip 18 of the flexible circuit.

Fig. 20 is a perspective view of a row edge élip connectors

35 plugged onto a substrate. |

For the production of edge clip connectors initially fixed to

a carrier strip one starts from a flat sheet or ltrlp of resilient



so that this leg is held under tension of the contact face of the
substrate. Only-a slight force is then needed for sliding on, which is
determ ned only by the friction between contact points of the connector and
contact faces on the substrate. 25 U S. Patent 3.199.729 discloses
a sem -rivet connector for a flexible ribbon conductor, fornmed of a
connector strip of sub- stantially mal beabl e condutive netal and having a
plurality of spread apart pointed tangs or |ances, extending fromthe strip
sur- face. ThgsQll adgén oanﬂ:aneesn agwe fQamE h!.@pmnewmezone&mm 30
such that thei r oi nt ed. curl outwardly rom

puncturing axPerl Ftey Eggbaté Atips whdch Ipé'ﬁﬁiﬂ‘ecf%ﬁ%ﬁ‘ é(yﬁ”fcﬁ?&‘t or to
be connected ad leachapaisagista al alosed FUACtIvop SQApStEH thus [ seadpedtrrt

poi nted ends {] ielectrigc layer of i bhon .con uctor
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surface and n@tipcaommgoizﬁhllsemguor The me- tal of these t angs or
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of the contact elenment fromthe ri
example in the shape, the quantity and the placing of the teeth per

contact strip, the shape of the base part and the quantity and po-
sition of the 1lips for clamping a connecting wire, -:are possible
10 without going beyond the scope of the invention.
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9 conductor, the curled pointed ends of the tangs or |-anees—foeldbackto_

their original position. The contact strip of the conne t he present
invention is formed however of such solid bend resi st Eﬁiﬂﬂ@ Iﬂmﬂflwﬂ"
outward- 5 |y projecting teeth do not curl but cut

conplete flexible cable, also cutting through the electrical conductor t hus
produci ng an excel lent electrical contagt. Only after cutting the conplete
cable the teeth are deforned and fol ded backwards in the direction of the
strip type base part, thus clanplng ontact 10 strip and total
flexible cable tightly together, éagmgane time giving a nuch better and
durabl e el ectrical contact betmeen the teeth and the conductor than with

the connector di sql ogiatd delip ﬂdr&hf@ié‘éﬁriéall%n@éhomﬁ nEVRALE QheWi | |

now be expl ained in greater detail with ref erence to _the exanpl es of
enbodi ments sftfin SPRIIHET er LriRRGELC WA a1f11*‘§ sopeEpR Rl Be fLPHILAGSWT an

enbodi men$ i ndactwdentili, $hid coatsOr HrRp t dpbEsingVenstdp-EPle tbage Cpdrtecti on -

of CorNjUCt()rSof electrically condiucting material and at least one group of teeth

projecting outwards relative to a surface of the base part, for

cutting through the flexible conductor film and possibly contacting

the conductor -~ which may be covered with insulation material - of

10 the flexible conductor film, while the teeth are deformable in the

direction of the base part in such a way that the conductor can

hereby be pressed against the base part, characterized in that the

base part comprises at least a second group of teeth projecting
outwards relative to a surface of the base part, and the first and

15 second group of teeth are placed within the periphery of the strip-
type base part, while all teeth.of a group are arranged in a closed
peripheral line and the distance between them is smaller than the
smallest dimensiori of the flat conductor to be contacted.

2. Contact strip according to Claim 1, characterized in that

20 the groups of teeth are staggered in the longitudinél direction of
the base part over a disfance which is at least equal to the
smallest distance between adjacent conductors of a flexible con-.
ductor film,

3. Contact strip accordlng to Claim 1 of Claim 2,

25 characterized in that the second group of teeth projects outwards

in the opposite direction to the first group of teeth.

4. Contact strip according to claim 2, characterized in that

the second group of teeth projects outwards in the same diréction
as the first group of teeth.
30 5. Contact strip according to Claim 4, characterized in that

between the first and the second groups of teeth provision is made
for a third group of teeth which projects outwards in the opposite
direction to the'firét and second groups of teeth.

6. Contact strip according to at leaét one of the preceding

35 claims, characterized in that on at least one long side of the base

part provision is made for at least one outward projecting 1lip

which is deformable in the direction of the base part, for clamping



of a fil e)br\e}conductor film Fig. 2 is a perspective draW

di ffefent enbodi nent of a 20 contact strip according ta the invention

for the connection of con- ductors of flexible conductor fi um' m%nm )

perspective drawing of a preferred enbodi ment of a contact &M m,”m
connection of conductors of two flexiblge con- ductor films placed ‘ond' above

t he' ot her; 25 Fig. 4 shows on an enlarged scale a side view of the
contact strip of Fig. 3; Fig. .5 shows on an enlarged scal e the bottom view
of' the con- taagenRAcEipg FRreriRptveen fthy bagespasfsatd) thasH@d |ines the |ines of

i ntersection al ong, 3PncactWtefp ta'&@oﬂﬁlnﬁt 06 icelelsOf odeNDCARE AGEecRdihg

according to Fig. 3 are punched fromthe strlg of electrical %gconductl ng
mat erial for rfilf m?he“—"&é@ﬁ%ﬁﬁ‘,’—@-g-ﬂ;‘i Sovit ef)aF’t‘}eal‘?{/ W5t RAEG @BRhect i on
bet ween the cevigiidat D¢ nadé fosOligsewhidie acOrddioinblée i inBhé Airebtidh &f

~contact strip,35 according to.Fig. 3 is,used; Fiqg.8 is.a perspective
drawi ng of anthg_ntl)’gaf n’gﬁ’ft O?ndg pcr&qftétgtoutwards n ' the gsame %1reé)t§.on, %or

‘clamping a connecting wire between the base part and said 1lips,

with one lip being disposed on one long side and two lips being

disposed on. the other long side, said lips having such dimensions

that after bending over, the lips adjoin one another,

10 8. Contact strip according to Claim 7, characterized in that

the lips project in the same direction as the teeth of the third
group and are attached to the base part at the level of said third
group.

9. Contact strip according to Claim 6, 7 or 8, characterized

15, in that the lips are provided with several pointed sharp project-
ions, in such a way that, after bending over of the lips, said pro-
jections are directed towards a surface of the base part for con-
tacting and clamping of the conmnecting wire.

10. Contact strip according to ome of the preceding claim,

20 characterized in that the teeth are provided with sharp edges for
contacting of the conductors to be coﬁnected.
11. Contact strip according to at least one of the preceding -
claims, characterized in that the_teeth have stuch dimensions that,.

after bending backwards in the direction of the base part, they do

25 not extend beyond the periphery of the flat conductor.
12. Contact strip according to at least one of the preceding
claims; characterized in that the width of the base part is not

gfeater in dimension than the width of the flat conductor to be
contacted.
30 13. Contact strip according to at least one of the preceding

. claims, characterized in that the teeth are stamped out of the

strip of electrically conducting material forming the base part.
14, Contact strip according to Claim 13, characterized in that

each group of teeth consists of four pointed, triangular teeth with
35 sharp edges, arranged in a circle relative to one another.
15. Contact strip according to one of the preceding claims,

characterized in that for mechanical processing thereof the contact




strip according to the invention for the connection of conponents 10 or
connecting wires to a conductor of a fl'exible f:onduc\lj\ﬁr film Fg. 971s a
erspective drawing of -a flexible conductor filmto I‘ m "

Eonngct ed between two conductors by neans of the contal' m“m !"S “IU“IB 5
Fig. 10 shows a different enbodinent of the contact sttip®acicordi ig to
Fig. 8, in which the upright lips are ﬁﬂpvi ded with sharp, pointed .
projections; Fig. 11 shows another preferred enbodi nent of a contact strip

according to Beip N¥erdimRA 49Ma tBRn&RRACEW R cmta%lzeséme' BB iPip
ponents or con ecting w.res tq the conductors of a flexible con- guctor

film Fig. 12°ntheEtbirathy Somdpofddestanesialsront view of a contact strip
according to Fig.l6l1Camanecserip @caotdingudbobndf oft theXpdekedapndiigies, film

with the Succ%ﬁﬂa‘é@eppzseidt ibgn%nt Odgee é l%eilolrjxgecb:%rt Qgt interconnecting the

5 contact strip with the contact faces on one or both surfaces near

the edge of a substrate, consisting of an assembly obtained in one
stamping operation from a flat sheet of resilient metal and com~
prising said contact strip a stem strip and a clip contact in the
form of a closed flat loop strip which at one end passes into the
10 stem strip and which is bent about the symmetrical transverse axis,
so that the legs of the two halves of the loop come to rest ad-
Jacent to each other and together define an approximately U-shaped

clip opening on either side. '
17. Contact strip according to Claim 16, characterized in that

15 one leg of each half of the loop is a meander shape with at least
two inward-directed supporting bracket contact points, and the
other leg is a slight V-shape, whose top is directed inwards and
opposite the bend lying between the two supporting bracket contact
points.of the one leg, so that the substrate in question can be in-

20 serted parallel to the outward-projecting leg part of the other leg
at an angle to the longitudinal direction of the clip contact until
its edge lies in the said bend of the one leg and subsequently can.
be introduced with lever action on the V-shape of the other 1leg
along the longitudinal direction up to the closed end of the two

25 halves of the loop. -

18. Contact strip according to Claim 16 or 17, characterized in

that the contact strip is perpendicularly bent with respect to the
longitudinal axis of the edge clip connector for interconnection
with a separate flexible conductor.

30 19. Process for the production of a row of edge clip connectors
or a single edge clip connector according to one of Claims 16 to
18, in which the edge clip connectors are stamped out of a flat
sheet of .resilient metal and by means of a stem strip are held
firmly on a carrier strip made from the sheet, while after the

35 stamping operation the closed flat loop strip thus obtained is bent
about the symmetrical transverse axis, and the stem strip with the
belonging clip contact is bent over‘at right angles relative to the
contact sﬁrip.



15  lips for connecting wires of various thicknesses being shown in

dashed | i nes;

enbodi ment of a contact strip accordi.ngjta the invention,
the con- nection of conductors of two flexible conductor
Fig. 15 is a.perspective drawi ng of another enbodi nent of
a 25 contact strip accordi ng tCONTRCT nSERIPON for the connection of

above the. ot her;

ns placed

being shown in__—

‘ Fig. 13 shows a conti'nuots series of confact strips according
to Fig.- 3 (Fig. 13a) of Fig. 8 (Fig. 13b) suitable for nagshet HalBeen R
I

laced
processi ng thereof; 20 - Fig. 14 is a perspéctive dlﬂ“‘m mmmter
_ r

one

el ectroni c conponents or connecting wires to the conductors of a flexible
conductor films; Fig. 16 is a persp@®BSTRACHr awi ng of yet anot her enbodi nent

of a contact

strip according to the invention, in which the upright 30

lips are provided with sharp, pointed projections; Fig. 17 is a top view of
an edge clip connected with the con- tact strip in another enbodi nent of

CBUEIN QBr1d e LHA ELclBRCIBERIYS Yo 52 W1240RaK] EYANT 2

. conductor of a flexible conductor film, which contact strip com=-

the present i
side view

prises a strip—type base part of electrically conducting material
and at least one group of teeth projecting outwards from a surface
of the base part, for cutting through the flexible conductor film
and contacting the conductor while the teeth can be deformed in the
direction of the base part to press the base part. According to the
present invention the base part comprises at least a second group
of teeth projectihg outwards from the surface of the base part, in
which the first and second group of teeth are positioned within the
periphery of the strip-type base part. All teeth of a group are
arranged in a closed peripheral line such as circle, ellipse,
triangle, square or other geometrical polygon and the distance
between these teeth is smaller than the smallest dimension of the
flat conductor to be contacted. Each group of teeth preferably con-
sists of four pointed, triangular teeth. .



e

5 &

- of the edge clip connector of Ffﬁf 17j'55- Fig. 19 is.a

1 a gi&l reti ve
view of a row of edge clip connectors separated from Ht - and
‘Hg. 20 is a perspective view of a row of edge clip zcor\ u\m gged
on the one end onto a substrate and on the other endlto '
conductor by neans of the contact strip of the present in- vention. In the
enbodi rent shown in Fig. 1 of the contact strip 1 5 according to the
invention, the electrically conducting strip-type base part 2 of the

el ectrically conducting shéet material conprises a first group 3 and a
second group 4 of triangular teeth 5 which are virtually at right angles to
a surface of the base part and are outward progjecting -+ the sane
direction, said groups being dis- 10 placialr Liég?to each ot her over
a distange ,in thell ongitudinal direction of the‘@%?e art. Unlike those in
t he abov -HEEHL Anmeri can Patent Specification=4,082,402, the teeth are
all groupe

5.3




wi thin the periphery of the strip-type base part. The corners 6 of the base
part*are bevelled in order to prevent undesired contacts 15 on bendi ng
of the flexible conductor film through the sharp corner points penetrating
t hrough the insulation |layer of the film This enbodinment is particularly

- suitable for the interconnection of con- ductors of the sane film In the
enbodi nent of the contact strip shown inpFig. 2, the 20 teeth of the
second group 4 project outwards in the opposite direction to that of the
teeth of the first group—3. The ntact strip according to this enbodi nent

is particularly suitabl§, |f exdnpl e, for the interconnection of
conductors on opposite sidesjof a flexible conductor filmwhich is wired on
both sides. 25 In the preferred enbodi ment of the contact strip

n is nade between the

in the sane direction

Phe opposite direction.
30 shown on an

he poi nted

according to the invention shown i
first and second group of teeth
for a third group of teeth 7 pr
This side view of the
enl arged scale in Fid\\
ends 9 of the individus




trate through the carrier, the conductor and any further insulation |ayers
of the flexible conductor filmsurrounding the conductor. In the bottom
view of the preferred enbodi nrent of Fig. 3 shown 35 on an enl arged scal e
in Fig. 5 it can be seen that each group of theeth 3, 4, 7 conprises four

i ndi vidual circular sector-shaped teeth 5, which can be stanped in a sinple
manner fromthe contact 12 strip an@ bent over in a circular sector form-
if necessary. Fig. 6 shows by dashed lines the lines of intersection 11,

12, 13, 14, 15, 16 of the circle sectors along which the teeth can be
stanped. The structural strength of the strip can be increased considerably
by 5 selecting the lines of intersection of two adjacent groups of

teeth, for anpl e 1%, and 12, 14, in such a~way that-the angle between
themis les qn§g Q0 deéjees. In Fig. 6 this ané?? 5 approx) mately 45
degrees. The recgsses 10 (Fig. 5) are for the p r-[Egse eventi ng
tearing of the base part 2 at the ends of the '

)

o~
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10 . lines of intersection 11, 12, 13, 14, 15, 16 during bendi ng over of
the teeth. Wien the teeth are formed in this way the radius of the circle
bounding the teeth of a group is the deternining factor for the height of
the teeth, which is connected with the thickness of the 15 flexible
conductor filmand the nunber of filnms possibly |ying on top of each other
and for which the contact strip can be pysed with sufficient hol ding power

of the teeth which are bent backwards towards the base part. It will be
clear that, instead of a circle, the teeth of a group can be bounded by an
ellipse, triangle, square 20 or other geonetrical polygon. The manner in

whi ch, for exanple, conductors of conductor films |ying on top of one

anot her can be interconnected by nmeans of the contact strip according to
the invention is shown in Fig. 7. By nmeans of the contact strip of Fig. 3,
conductor 19 of film17 is 25 here connected to conductor 20 of film 18.
Once the teeth 5 have penetrated through the filmand the conductor, they
are bent back- wards in the direction of the base part 2 with the pointed
ends 9 facing away fromeach -other, as a result of which the filmls




pressed agai nst the base part of the contact strip. Contacting of 30 t he
conductor takes place by nmeans of the sharp edges 8 of the teeth 5.
Dependi ng on the force with which the filmis pressed by neans of the
bent - over teeth against the contact strip, contacting of the conductor can
al so take place by neans of the pointed ends 9 of said teeth. However, this
is not necessary, so that it will be 355 clear that the contact strip can
be fitted both fromthe conductor side and fromthe carrier side of the
conductor film The filnms 17 and 18 are shown perpendi cul ar to each ot her,
but this is not 13 necessary. The width of the contact stripis
preferably chosen equal to or snmaller than the width of the conductor to be
contacted. The cl osed perlphe‘[ﬁ;L e which bounds the teeth 5 along their
ends 5 fixed to th 4%2 ‘however, be selected in such a way
that the distance btween the teeth of a group is smal l er than the




smal | est di nension of the conductor to be contacted, in order to ensure
that “the teeth are sufficiently enctosed by conductor na- terial to give a
reliable contact. This means that it is possible 10 with the single
contact strip according to the invention to inter- connect any desired
conductors which formany desired angles with each other. The di stance

bet ween the groups of teeth 3, 4 and 7 cag advant ageously be sel ected as
full multiple of the common insertion width or distances between the

conductors of a flexible conductor 15 film The-thiekmss of the contact
strip and the choice of the type of material fromwhich tHe strip i s nade
determne the strength of the teeth. A condition js.th tthe teeth shoul d
have sufficient strength to penetrate through thel ngd the conductor,
but that they should not be so strong that dispropo atiely great force
is 20 required to bend them backwards. Qut of @ Contactf strip of a
copper alloy, and with a thickness of the ordet™of 0.2 milllinetre, it is
possi bl e to stanp strong enough teeth which can pgentrdgte through .
practically all commercially avail able conductor NI ns,f affld ¥ he teetf-can
al so be deforned by hand. 25 | n,addi ti on to, the=thtetconneg¢{ion of
conduct or of fleg:%ﬂe :j?] l
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conductor film .another object of the present invention is to pro- duce a
cgntéct strip with which el ectronic-conmponents or signal wires can be
connected to conductors of a conductor film -As shown in Fig. 8, the

contact strip of Fig. 1 is to this end provided on 30 its long sides
with lips 21, 22 and 23. These |ips project outwards virtually at right
angles to the base part 2 and here in the op- posite direction relative to
the teeth 5. The |ips can be bent in suéh a way towards the base part 2

that the wire to be connected is clanped between the |lips and the base

part, as shown in Fig. 9. By 35 means of the contact strip according to
the invention as shown in Fig. 8, a I stor 24 with connecting wires 25 1is
cl anped herein between two conducE‘s X the flexible conductor film
26. 14 After bending over, the¥ in the centre of one |ong

si de of the contact strip,and Eaﬁ’ ? \
ot her long side of .the coftagky 2 &l oseq face be-

O2-biy



tween which the base part 2 of the'conductor is held firnty 5™0%egramssy.
It Will be clear that the electronic conponents can al so be connected at
any desired angles to the conductors of a flexible conductor film In order
to make it possible to accommbdate various dianmeters or tolerances in
connecting wres of -el ectronic conponengs W t hout 10 the relitability of
t he connection being reduced by a poorer cl anp- ing act iTaBShdet as Biéh Rebiasss

an enbodi nent of the contact strip of Fig. 8 in which the “mﬁlmlmlm nl ded
or

wi th sharp, pointed project- ionsCONTACT STRIRs 29 vvh| ch,.
over of the |lips, point towards the base part 2. The proj ections

el evations 29 can 15 bite into t RBEBAERLI ng Wi re 25 whi ch neans t hat
for various wire-cross sections a good, sturdy clanping action is achieved,
wi t hout any insulation |ayer round the connecting wire having to be re-
noved. Anot her preferred enbodi nent of a contact strip according to 20

the inventioncdn@scd mrepnf@cctﬂheneﬂic:%wﬁ Rhnélidiloar bPYadll RlARE €he 'ﬁaﬁhown
in Fig. 11. Th|§l i s essenti al )ébt e cont act strlp of Fig. 3, in which the
it

lips 21, 22 aFPAIZoToRF pf of ket GRadHetqr, fiAm, sHHeh contact strip com-

prises a strip-type base part of electrically conducting material
and at least one group of teeth projecting outwards from a surface
of the base part, for cutting through the flexible conductor film
and contacting the conductor while the teeth can be deformed in the
direction of the base part to press the base part. According to the

% present invention the base part comprises at least a second group
of teeth projecting outwards from the surface of the base part, in
which the first and second group of teeth are positioned within the
periphery of the strip-type base part. All teeth of a group are
arranged in a closed peripheral 1line such as circle, ellipse,

< triangle,_ square or other geometrical polygon and the diétance
between these teeth is smaller than the smallest dimension of the
flat conductor to be contacted. Each group of teeth preferably con-
sists of four pointed, triangular teeth. . |
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direction as the third group of teéth 7. Through the bendi ng over of the

I'i ps,” the connecting wire is pressed between the teeth;
the sharp edges 8 can bite into the conductor, thereby:
cl anpi ng action, also without insulation having to to

RERERCEENT SUrET

be|renoved. Fig.:1P

shows the position between the teeth for wires with varyi rgedaReeers- 30,
31. The lips 32, 33 in this enbodi nent are 30 bent itnyards on the top;
side, as a result of which they make a bbtter connecti ¢gn WTH The Found |
shape of the connecting wires 30, 31 to be connected. lit_can_also be seen
how the teeth 5 on the un- derside of the contact strip are pressed through

15

5.3

di nrent shown

the conductor_. 28 and_the film 26 and backwards in.the direction of the base
part 2, 35 {f' n the pointed ends 7 are press%g-f _gégzcarrier of the
film26. It willHbe ar that one or nore lips'in e
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in Fig. 11 can also be provided with sharp, pointed projections 29. The
contact strips according to the invention are particularly suitable for
automati c positioning on a conductor film For such ehanr-cal
working, it is advantageous to produce the individua
connected row, for exanple by stanping themout of a | ongated—strnp jof
conducting material. Fig. 13a shows such2a row of cont Cbifhhép UEC orjdi ng
to Fig. 3, and 13b such a row of contact strips accarding to 'ié? 8.f l{f the
10 processi ng nadhinﬁfhsﬂarOV| ed with a rotatin i he

| lacle

contact -strips can be p at— various angles to egch other and to the
conductors of the conductor #Hilmover the entire surface there——of-—+
particular, when the filmis placed on a so-called X-Y table, which can,
for exanple, be noved under this i under the control of
a conputer program Fig. 14 shows

teeth pro- jecting in the I




20 strip, based on the contact $trip of Fig. 14, with upright lips for
t he connection of el ectronic conponents or connecti ng T
conductors of a. flexible conductor film Fig. 16 shov Lg@g : ﬁggggggi
enbodi ment of a contact strip for the connection of ¢l gctronic conpopehts
or connecting wires, 25 but where the upright [ipg are0graR¢esh Wit
sharp, pointed pro- jections or elevatifons. One or ngrg |ips of the ¢ohtact
strip shown in'Fig. 15 can also be provided with simjlar pornted ) r
projections. Fig. 17-20 show anot her useful applicatitan.of the contact!
strip of the present invention, having as a further connecting 30 means
a particular loop strip contact for connecting a flat flexible
conduct or meh a SU?EL;EEE or printed circuit bpasd. In Eig. 17 the
reference ndntleE]34-] tes the stemstrip an h.;ﬁe ntakt strip having
prestanped teethd5 as in Fig. | for instance. The closed flat |loop stripis
general ly indicated by 35, 35 whilst 36 and 37 indicate the
respective |egs &reof. After bending of this flat Igﬁp about the
centre transve(Se gxis 38 (Fig. 18b) an approxi nateg shaped clip contact
i s obtained. . ’t 29 g

o~
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16 Fig. 18a shows a top view and Fig. 18b a side view of two clip contacts
with' contact strip. It can be seen clearly fromFig. 18a how the edge clip

connector projects crosswise froma carrier strip Eﬁéfrqﬁvthe-eapﬁ+- 39
runs a contact strip 1, which passes into the stem hf =as s i n
Fig. 17. The sten1strip conprises at 5 the end tpe closed TIrra—Todp
strip 35, which is bent about the centrg axis 38 as|sh hangﬁ u8Hh. It
is also indicated that in the process for producing thls edge Pp
connector the stemstrip 34 with the edge clip contpct—35—+s—bent
perpendicularly with respect to the contact strip 1} 10 Fig. }]18b

shows that the leg 37 of each half of the | oop through the StTampimng
operation has a slight V-shape with leg parts 37.1 and 37.2, the top of

whi ch V-shape is directed inwards, and that the leg 36 of each half of the
| oop has a neander shape with at |east two i nward-directed supporting
bracket points. 36.1 and 15 36. 2.




This shape of the two halves of thé loop is selected in such a way that
substrates which currently are nade of glass and are con- sequently very
sharp. can be pushed easily at an angle into the clip connector opening, in

such a way that it is inserted parallel to 20 t he |feg—pari—3Ffr-2—thttd
the edge of the substrate cones to rest in the bend'beﬁﬂﬂiﬂﬂﬁ%&ﬁﬁﬁdﬁ&ﬁﬁ
points 36.1 and 36.2. If the substrate BsS then tilted that the conmagt

| eg 37 is under tension on the contact face of the substra ea éE@O
substrate can be pushed in. The edge clip connector 35 do ng g P ifs
extension contact- 25 strip 1 projecting teeth 5 fgr 'eerrecttonr—oflt he
clip connector 10 to a flexible foil or flexible condyctor. Fig. 19 gives a
per spective view of a rOM/Of ;ap égllp con- nectors which are arready—
separated fromthe ca dEﬂ Fig. 20 shows how such a row of edge
clip connectors is 30 ugged to a substrate 26 contacting the contact
faces 40 thereof. The contact strips 1 are connected to a flexible circuit
or a flexible conductor, as described above by beating the teeth 5 through
the contact strip 18 of the A\ble circuit. Fig. 20 is a perspective view
of a row edge clip conhe

Fi't:_] 15

23
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35 pl ugged onto a substrate. For the production of ehge clip connectors

initially fixed to a carrier strip one starts froma flb et qna | it
resilient 17 netal, fromwhich with the aid of stanp!n "““"Jﬁﬂ SEEET
carrier §-‘tr1'.-. _’,_',;s--st_«wagpe-@l—wutgh stem strips which projecticriogsw se ther ef ragm
and each f{pa$ Hf?ﬁi}%ﬁﬂﬂﬁiﬁﬂﬂﬁf at loop strip. The thus sta *G00
projecting pafts ct al preformfmwom which the final clip]
connect ok s arL forggﬁEZIm 1§ be clear that further |f|cat|ons “and
additions, t{o the shape, the quantiﬂ b d
teeth per C)ﬂL&G%—G$$+{F—$ > |shape of the base

he quantity and
re possible 10

po- sition ¢f the lips for cljanpi ng a connect,i ng
wi t hout goi N Beyondthe—stoupe of the inventiom
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25 30 35 18 ainms 1. Contact strip for the electrical connection of at

| east one flat conductor, in particular a flat conductor of a flexible con-
5 ductor film said contact strip conprising a strip-type base part of

el ectrically conducting material and at | east one group of teeth projecting
outwards relative to a surface of the base part, for cutting through the

fl exi ble conductor film and possi bly cofitacting the conductor - which may
be covered with insulation material - of 10 the flexible conductor film
while the teeth are deformable in the direction of the base part in such a
way that the conductor can hereby be pressed agai nst the base part,
characterized in that the base part I ses at |l east a second group of
teeth projecting.

J=-biy



outwards relative to a surface of the base part, and the firstieghei-f5I7S
second group of teeth are placed within the periphery of the strip- type
base part, while all teeth of a group are arranged in a cl osed peri pheral
i ne and the di stance between themis snmaller than the smallest di nension
of the flat conductor to be contacted.,,2. Contact strip according to Claim
1, characterized in that 20 the grdups of teeth are staggered in the

| ongi tudi nal direction of the base part over a distance which is at | east
equal to the-snallest distance bgpyeger g¢rgpent conductors of a flexible
con- ductor film 3. Contact strip according to Caim 1 of C aim
2, 25 characterized in that the zgmxtgroup of teeth projects outwards
in the opposite.direction to the first group of teeth. 4. Contact strip
according to claim2, characterized in that the second group of teeth

proj ects outmards in the sane direction as the first group of teeth. 30

5. Cont act s acco g g 4 char acteri ze n]Fhat bet ween t he
first and th ?:torfd" 5?0% tOf BRRGR 'b"}lb\ﬁ°§?%‘?f PR b 1855 M Fd%Yhroup of
teet h whi ch q@mdpewirs ofus wikekible) donduopposiil®e, which contact strip com-

prises a strip-type base part of electrically conducting material
and at least one group of teeth.projecting outwards from a surface
of the base part, for cutting through the flexible conductor film
and contacting the conductor while the teeth can be deformed in the
direction of the base part to press the base part. According to the

N present invention the base part comprises at least a second group
of teeth projecting outwards from the surface of the base part, in
which the first and second group of teeth are positioned within the
periphery of the strip-type base part. All teeth of a group are
arranged in a closed peripheral 1line such as circle, ellipse,

S triangle, square or other geometrical polygon and the distance
between these teeth is smaller than the smallest dimension of the
flat conductor to be contacted. Each group of teeth preferably con-
sists of four pointed, triangular teeth. .

Fig; 4
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direction to the first and second groups of teeth. 6. Contact strip

according to at
t hat* on at

| east one of the preceding 35
| east one | ong side of the base part provision is nmade for at

cl ai ns,

characterized in

| east one outward projecting lip which is deformable in the direction of

t he base part,

for clanping

19

[err] a connecting

W re between the base part and the lLip. 7. Contact strip according to at

| east one of the preceding clains,
the base part provision is nmade for

direction of 5

for clanmping a connectlng W re between the base

one lip bel
ot her | ong S|dE
the lips adjoin

charalterized in-that on either side of
i ps which are deformable in the

the base part and project outwards in the same direction,

e anot her .

on one long side and two
|ps havi ng such di nensi on
10 8. Cont act s

7, characterized in that

5,3

W th

rt and idIlips,
igzdlsposed on the

bendi ng over,
ip according to Claim
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the |ips project in the same direction as the teeth of the third group and
are attached to the base part at the level of said third group. 9. Contact
strip according to Claim®6, 7 or 8, characterized 15 in that the lips
are provided with several pointed sharp project- ions, in such a way that,
after bending over of the lips, said pro- jections are directed towards a
surface of the base part for con- tacting and cl anpi ng of the connecting
wire. 10. Contact strip according to one of the preceding claim 20 '
characterized in that thf-ie h ar®e provided with sharp edges for
contacting of the conduc o:%acf'e connected. 11. Contact strip according
to at | east one of the preced¥ng clains, characterized in that the teeth
have such di nensions that, after bending backwards in the direction of the
base part, they do 25 inhery of the flat
conductor. 12. Contact strip acco \g,f si-one of the preceding
clains, characterized in that t ‘ 8 t is not greater in
di mensi on than the w




30 13. Contact strip according to at |east one of the preceding
claims, characterized in that the teeth are stanped out of the strip of
electrlcally conducting material form ng the base part. 14. Contact strip
according to Claim13, characterized in that each group of teeth consists
of four pointed, triangular teeth with 35 sharp edges, arranged in a
circle relative to one another. 15. Contact strip according to one of the
precedi ng claims, characterized in that for nmechanical processing thereof
t he cont act 20 [err] strip is forned as a
connected row of contact strips froma strip of electrically conducting
material. 16 Cbntact strip according to one of the precedlng clalns
characterlz n éﬂ_ lip connector for int oonnect élﬂ

contact stri [§§ tact faces on one or ear the edge
of a substrate, nsi sting of an assenbly obtained [ one st anpi ng
operation from a fh?ssheet of resilient netal and com




prising said contact strip a stemstrip and a clip contact in the formof a
closed flat loop strip which at one end passes into the 10 stemstrip
and which is bent about the symmetricat- transverse axis, so that the |egs
of the two halves of the | oop cone to rest ad- jacent to each other and

t oget her -define an approxi mately U-shaped clip opening on either side. 17.
Contact strip according to Claim16, chaacterized in that 15 one | eg of
each half of the loop is a neander shape with at |east two i nward-directed
supporting bracket contact points, and the other leg is a slight V-shape,
whose top is directed i nwards and opposite the bend |ying between the two
supporting bracket contact points of the one leg, so that the substrate in

guestion can be in- 20 serted parallel to the outward-projecting |eg
part of the other leg at an angle to the longitudinal direction of the clip
contact until its edge lies in the said bend of the one | eg and

subsequently can be introduced with | ever action on the V-shape of the
other leg along the longitudinal direction up to the closed end of the two
25 hal ves of the |loop. 18. Contact strip according to Claim16 or 17,
characterized in




that the contact strip is perpendicularly bent with respect to the

| ongi tudi nal axis of the edge clip connector for interconnection with a
separate flexible conductor. 30 - 19. Process for the production of a
row of edge clip connectors or a single edge clip connector according to
one of Clainms 16 to 18, in which the edge clip connectors are stanped out
of a flat sheet of resilient netal and by neans of a stemstrip are held
firmy on a carrier strip made fromthe sheet, while after the 35

stanpi ng operation the closed flat |loop strip thus obtained is bent about
the symmetrical transverse axis, and the stemstrip with the belonging clip
contact is bent over at_right angles relative to the contact strip.
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