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Cablie connector for a ribbon cable The present invention rel atef t({ % l e
conrlector for a ribbon cable, conprising a housing of electrica V§>
insufating material with a plurality of cantact el ements, each contact
el eent having a connecting portion forned as_a plug-on contact for connec=——
tion to a conddblercashectnr fomigonikkmbl egbleai d housi ng havi ng an openi ng
extending froma first side to a second opposing side for receiving said
ri bjon cable. Such a cable connector is known from Unites States patent
4. 410. 222 whi ch di steosekessnt Javertion azelafes \tocommebie ngoanechen| for a
conrject or connasbes lcabldle EonpaBikAble rRdidy TBke HePRaChoTy GABuIAEGEed tO
a CIFCUI% nenbe%. The femal e, connectar conprises a first housing conpfising
pl ud- on tont adPEREHDFEH 8y PREFRMARY P6ncIraEh BleleRYor 833t CPREASE BLMenEabl e
and |[a second Hawing@ coirectidshortianl formeduse A elidoal esHradt efrnesiheshe

firgt and secqndnnQSl Ngonductor of the ribbon cable, said housing having an

s

opening extending from a first side to a second opposing side for
receiving said ribbon cable.

10 Such a cable connector is known from Unites States patent
4.410.222 which discloses a connector assembly comprising a female
connector connected to the ribbon cable and a male connector con-
nected to a circuit member. The female connector comprises a first
housing comprising plug-on contact members for connection to con-

15 ductors of the ribbon cable and a second housing, the ribbon cable
in use being clamped between the first and second hbusing.

A connectof module generally comprises a housing of electri-
cally insulative material which accommodates a plurality of contact
elements or terminals arranged in rows and columns. The. contact

20 elements have a base section and a contact end and connecting end
extending from opposite ends of the base section. The connecting
ends project outside one side of the housing and are connected to a
printed circuit board.

There have long been attempts to accommodate electronic cir-

25 cuits in as modular a design as possible on printed circuit boards
of standard dimensions. The interconnections between the individual

modules and components, such as recorders, playback devices, etc.,

are preferably made via electronic connectors. As a consequence of
miniaturization and due to the high density of present day inte-

30 grated circuits, a largé number of electronic components can be
mounted on a printed circuit board so that a large number of func-

tions can be carried out by a module of this type. The number of

terminals needed for connection to other modules has, likewise,
increased.

35 As a result, there is a great need for connectors with a high
contact element density, i.e., with a large number of electrical
contacts or terminals per unit of volume. The need for connectors

with high contact element density has become even greater as a
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nodul e generally conprises a housing of electri- cally

' whi ch accommpdates a plurality of contact elenents or
The contact el enents have a base
contact end and connecting end extending from opposite ends
semsibh. ofTthe adyandcef imyréaris prwitdag teghrdldgyovierebrceler-t he
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pins which project through the board. This results in a component
density which is ewven higher than that achieved with conventional
pinhole connections and a further increase in the number of ter-
minals.

The cbject of the invention is to provide a cable connector
which is designed in such a way that identical cable connectors may
be mounted to a printed circuit board adjacent to each other with-
out loss of space for one or more contact elements.

A further object of the invention is to provide a cable con-
nector which is designed in such a way that undesired electrical
contact between conductors of the ribbon cable within the cable
connector, in the assembled state, is prevented.

A still further object is to provide a cable connector
designed in such a way that when two identical cable connectors in
the assembled state are mounted opposite each other conductors
within one cable conductor will not touch conductors within the
other cable connector.

Therefore, the cable connector according to the invention is

characterized in that said contact elements are arranged in rows

and columns, said opening comprises a series of open channels ex-
tending in the column direction of the contact elements and being
enclosed by said housing, only one plug-on contact being located in
each channel, the contact elements disposed adjacent to the second
side of the housing being arranged in a manner such that, if two of
said cable connectors are positioned with said second sides entire-
ly situated opposite each other, the respective contact elements in
both cable connectors within one and the same column are separated
from each other by a distance of at least one column.

The through channels make easy assembly of the ribbon cable
possible. In the Ccase of two cable connectors located opposite each

other and connected to, for example, a four row connector according
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qt ions can be c’ﬁln$$be¢1HGﬂ¥eelb P&Cﬂndul e of this type. The nunber of terminals
needed " for con nodul es has, |ikew se, increased. As a
result, there | for connectors with a hi gh contact el enent
density, i.e a arge nunber of glectrical contacts or term nals
per unit of vol urre. The need for connectors with high contact el enent
density has tbetimeisvetion, ahbadisplacetl sitRERGAGEMVERE cohitdck Oeleslah€s 1996 2

ey o EnfEeRlbnd eaBd 26 TR0, USTHOURG: NeLehy oBh&S, of oM C

corrponents are surrace no
the individual cores of the rxbbon cables connected to the respect-

ive cable connectors always have a mutual distance equal to the

5 width of one row. Accordingly, there is no danéer of the conductors
situated opposite each other being able to make electrical contact
with each other, assuming that the end to be connected of each
ribboﬁ cable is finished in accordance with the position of the
contact elements.

10 In a first embodiment of the invention the cable connector is
characterized in that said cable connector comprises two rows and
an even number of columns, the plug-on contacts disposed in adjac-
ent channels each being arranged in another row.

o Preferably, the pitch distance between adjacent contact

15 elements is 2 mm.

Moreover, it is preferred that the housing of said cable
connector has external dimensions such that two or more of said
cable connectors can be positioned adjacent to each other without
loss of space for one or more contact elements.

20 By using contact elements with a flat base section, the ex-
ternal dimensions of the cable connector are such that no space is
lost for one or more of the contact elements. As a result, two or
more cable connectors may be connected directly adjoining, for
example, a four-row connector according to the invention.

25 In this application, the term “"printed circuit boa;d”, which

‘ is also commonly referred to as "printing wiring board", is under-
stoed as meaning, in general, substrates with conducting tracks and
thus, for example, also substrates of liquid crystal displays.

In the text which follows, the invention will be illustrated

30 in detail by reference to a drawing in which:

figure 1 shows diagrammatically in perspective a printed

wiring board, to which several connectors and ribbon cable con-

gﬁ:ﬁpts are connected;

i L 4,

. gu:e 2 shows diagrammatically in perspective two cable
or: ‘1

o §Cated OPposite each other for a ribbon cable which can

Lt < - _ .
‘23 Printed circuit board 2 with connectors as

gas: 10 parent European patent application
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nount ed devices (SMD) are not nmounted on a printed circuit board
usual pinhol e connection but are connected directly to the surface
E printed circuit itself. By surface gounting techniques, it is
@Ie to mount el ectronic conponents readily on either surface of a
Wi thout i0n8%3,f281 1 figtedtdn copposite ides nSewralhpruteptite t hlanegh2t he

Thi s, Te9ll 9 diRedh o BB0Ld NS bl | heoUR e ket RN cAD !

V d with ¢onventiona e cohnectl ons an I NCrease 1 n
unber of prastednivizing, bqa*ré dbj Spenigigs Iharenformedin ghq oPpRtRFtdee a

connect o WhdL Byl §n d 35&:9:%9 SRnSHER Ehd'RYotiRlive G2REES JanCEE |m@ch-

g-ctors may be mount ed printed circuit board adéacent to eaE
& wi th- outanF-B%JleoF“g‘ﬁ&E%d FBr%B‘HfteﬁD‘F’e"cé‘bﬁth&EF & B¥eftedns £%fPher
obj gct of the ieRufglied, Oscdewst Cargr spadiesa hbs regalts Neastthe Vdésibed sttesy gned

in such a way thgltxanzcaf SIcrr:gx(iiecetli gt %ween the diverse connectors and the
printed wiring board. At the position of the sidewalls 15, 16 of
the connectors 13, the protective plates are provided with ribs 35
10 extending in the longitudinal direction of the connectors 13. This
increases the mechanical stability of the protective plates and
prevents the protective plates from being bent during rough contact
of the connectors 13. It should be clear that ribs 35 extending in
C the transverse direction (not shown) across the protective plates
15 may also be provided with the same object.
It may be necessary, particularly in elaborate systems, to
connect parts of one connector with parts of ancther connector or
with another printed circuit board. At the bottom left in figure t,
four adjoining cable connectors 36 of the type illustrated in fig-
20 ure 2 are shown mounted to the connector 13. The cable connectors
36 adjoin each other in figure 1 without 1loss of space for one or
more contact elements.
In figure 2, two cable connector modules having a housing 36
with two rows of contact openings locatéd'opposite each other at a
25 distance are shown diagrammatically in perspective on an- enlarged
. scale. The ribbon cables 37 have conductors disposed opposite each
“ other in the copen channels 38 of the respective cable connectors.
The channels extend in the coluﬁn direction of the contact elements
from one side of the housing to the other. To prevent these conduc-
30 tors making undesired electrical contact with each other, the con-
tact elements of the cable connectors 36 are so arranged that only
one connecting end of a contact element is situated in each channel
38 so that, if two ribbon cable connectors are positioned opposite
each other, the respective contact elements in the same column are
35 separated from each other over at least a distance of one position.
By further providing that the end of a ribbon cable 37 to be
received in a cable connector has a course corresponding to the

sitting of the conﬁecting ends of the contact elements so that
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bet ween conductors of the ribbon cable within the cable connector,

g assenbl ed state, is prevented. A still further object is to provide
EL connector designed in such a way_that when two identical cable
tors in the assenbled state are no@nted opposite each ot her

gtors wi thin one.gabl ondyctor wi.ll nnot touch conductors within the
% cabl e E%E%@F’B?ufbifhgfe r’élfb ResabaBy ethfoﬁ?{b%ugfg?rsa(? 0 n§°‘\f¥5 c? he
ition isiehasceritiipeddo nriot hxbjecti bepomd db¢ hoekrenBs, che emdsanfed in
and col yaDSecatab b BENMFOTLL SR RR! LERICT ABCBLROATNGL S Y-

ing in the col um di rection of the contact elenents an el ng encl osed
ai d housicable ¢angeqhess pagyrounted MRPOSitRoieagh |a¥bared i n each channel

contact el emerhs &intBes el AchaCem, b8 ddiRss S U rSindedOin WRLEIQHE NY

i#hg arranged in_a manner_such that, if tw of said cable connectors are
¥ tioned wHAKSsAPH <HEBRLE:sAHIRInAg qogtact elements of a two-row cable

connector with an even number of columns can each be located in a
different row with the end of the ribbon cable 37 to be received in
I the cable connector having a castellated course. The contact
j 10 elements may have a flat base section from which contact fingers or
} a contact pin extend with tye gpnnecting end being designed as a
plug-on contact (not shown). The pitch distance between the contact

be broken away, are attached to avoid erroneous contacting.
15 It will be clear that the invention is not limited to the
preferred embodiments thereof described and shown in the drawings,

d | elements is preferably 2 mm. In figure 2 projections 39, which can

but that other variations and modifications are possible. For
example, the comnector modules may include optoelectronic con-
nectors connected to optical fiber cables, shielded connectors, to
20 locking means or so called polarity indicators to prevent incorrect
connection of the connector modules, etc., all without deviating

from the scope of the invention, which is defined by the claims.
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pposite

cabl e connectorﬂlmm"rm"u the same colum are separated from each
other by a di st m " 8

" one colum® The t hrough channel s make easy
assenbly of the ribbort cdbl é pessible. In the case of two cable connectors

| ocat ed opposite each other and connecte&lTﬂF for exanple, a four row
connect or accordi ng 3 to the invention, the displaced sitting of the
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35

formed as a plug-cn contact for donnection to a conductor of the
ribbon cable (37), said housing having an opening extending from a
first side to a second opposing side for receiving said ribbon
cable (37) characterized in that said contact elements are arranged
in rows and columns, said opening comprises a series of open chan-
nels (38) extending in the column direction of the contact elements
and being enclosed by said housing, only one plug-on contact being
located in each channel (38), the contact elements disposed adjac-
ent to the second side of the housing being arranged in a manner
such that, if two of said cable connectors are positioned with said
second sides entirely situated opposite each other, the respective
contact elements in both cable connectors within one and the same
column are separated £from each other by a distance of at least one

colunmn.

2. A cable connector according to claim 1 characterized in.
that said cable connector comprises two rows and an even number of
columns, the plug-on contacts disposed in adjacent channels (38)

each being arranged in another row.

3. A cable connector according to claim 1 or 2 characterized -

in that the pitch distance between adjacent contact elements is 2

mm.

4. A cable connector according to any of the preceding claims
characterized in that the housing of said cable connector has ex-
ternal dimensions such that two or more of said cable connectors
can be positioned adjacent to each other without loss of space for

one or more contact elements.
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pt ed.opposite each other being able to make electrical contact with

F ot her, assunming that the end to be connected of each ribbon cable is EES
Eshed in accordance with the position of the contact elenents. In a

Et enbodi nent of the invention the cable connector is characterized i nw——
¢ said cable connector conprises two rows and an even nunber of col ums,

- pl ug-on contacts di sposed in adj acAbgsRacghannel s each being arranged in
ther row. Preferably, the pltch di stance between adj acent contact

ments is 2 mm WMoreqver referred that t housi ng .of said cable
nector has extefng® = §i MFB‘FE Bﬁc’n rikpgn F%@'eor(gﬁ{!r §°'B?r’§étf’% %S‘B\‘%'
nectors caln@eafpesedtlrwmnyathxsmwing easadhl otitdra \plukaldityl of scontastpace

ONe 01 MOLLe GONLAGcH! GHRULS: eladht! A 168" UohnSl AN Sortibd) Achld!

'e SEC'[IOI’]
- as a plug-on contact for connection to a conductor of the ribbon

cable (37), said housing having an opening extending from a first

side to a second opposing side for receiving said ribbon cable

{37), said contact elements being arranged in rows and columns,

10 said opening comprising a series of open channels (38) each com-

prising only omne plug-on contact, the contact elements disposed

adjacent to the second side of the housing being arranged in a

C manner such that, if two of said cable connectors are positioned

opposite each other, the respective contact elements in both cable

15 connectors within one and the same column are separated from each
other by a distance of at least one column.

[figure 2]

20
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rnal di nensions of the cable connector are such that no space is |lost foy

e or nore of the contact elenments. As a result, two or nore cabl e
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nnector according to the invention. 4y this application, the term

rinted circuit board", which is also commonly referred to as "printing
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Several protective plates 27, 28 of different dinensi
on the two flat sides of the printed w ring board 2. Openings
in the prot Egy[' Ve RLES g°7'ianr JIRnogt Such that the protective plates can
be mech- 9 ed to ]t it

exanpl e,

be connected to a four-row connector. Figure 1 shows a printieREPLACEMENT SHEET
board 2 with connectors as descri bed and clainmed in par ‘

e
application REPLACEMENT SHEET 4 0, 393,251 fitted jonl ORRORL
0 Q%Bﬁﬁﬁ’ﬁ%d

ani cally connect e printed circuit board 2 by-rreans—oef;

, screws and spacers. This results in the desired strong mechani cal
connection bet wegRet HAedbMEinPe/ONBRECEO st e@8NEL t REcable connector for a

ribbon cable, comprising a housing of electrically insulating
material with a plurality of contact elemgnts, each contact element
having a connecting portion formed as a plug-on contact for connec-
tion to a conductor of the ribbon cable, said housing having an
opening extending from a first side to a second opposing side for
receiving said ribbon cable. -

Such a cable connector is known from Unites States patent
4.410.222 which discloses a connector assembly comprising a female
‘connector connected to the ribbon cable and a male connector con-
nected to a circuit member. The female connector comprises a first
housing comprising plug-on contact members for connection to con-
ductors of the ribbon cable and a second housing, the ribbon cable
in use being clamped between the first and second housing.

A connectof module generally comprises a housing of electri-
cally insulative material which accommodates a plurality of contact
elements or terminals arranged in rows and columns. The contact
elements have a base section and a contact end and connecting end
extending from opposite ends of the base section. The connecting
ends project outside one side of the housing and are connected to a
printed circuit board.

There have long been attempts to accommodats electronic cir-
cuits.in as modular a design as possible on printed circuit boards
of standard dimensions. The interconnections between the individual
modules and components, such as recofders, playback devices, etc.,
are preferably made via electronic connectors. As a consequence of
miniaturization and due to the high density of present éay inte-

rated circuits, a large number of electronic components can be
mounted on a printed circuit board so that a large number of func-
tions can be carried out by a module of this type. The number of
terminals needed for cqﬁnectidg o pther modules has, likewise,

increased. is e R

As a result, there is a great need for connectors with a high
contact element density, i.e., with # large number of electrical
contacts or terminals per unit of Qolume. The need for connectors

with high contact element density has become even greater as a



NEFLAVEMENT SHEET |
pfinted wring board. At the position of the sidewalls 15, 16fjof the
connectors 13, the protective plates are provided with ribs 3 EXD@QEmﬂ
the |l ongitudinal direction of the connectors 13. This increasgs|the
mechani cal stability of the protectiye plates and prevents t rotective
pl ates from being bent during rough fontact of the connectorsf 13. It should
be clear _t r t transver _shown)
across eﬁg%otdeégt%%ga&gtge%? rgrgﬁ./é%l 52&5 tm% e ﬁ‘s lng{y ﬁ%{%%gane ob ect. It
may be né@@éﬁaﬁ}“wﬁa"ﬂﬁ @t FIEFach merakrs &Pet*s%/s’!-‘elh%ed Fbr%ﬁnb‘eétrdparts of
one connggleaee iidubit@dldesids aB8@b harrecmmaemedoanvu taha&.ca hek -dyiient ed
circuit board. At hhe botomlg in figure 1, four %Ojg‘ﬂ ng cable

Tr Swne

connect BP¥T96 B2 £H Y984 PANPRLE SPRRCTIY | RRE aFe ePnRest HoWnted to
t he connegtthe sixfadle ofabhe praAtR cQreuilt igeklF.n E;admrﬁidfemuﬂtﬂ‘dggure 1

W thout |oss;eSPRES fO{:oss 818" torr%rogntcOrltegg:t'on?.lcenc?orx]ntp%nents readily

on either surface of a board without interfering with connecting

pins which project through the board. This results in a component

density which is even higher than that achieved with conventional

et §

pinhole connections and a further increase in the number of ter-
minals.

The object of the invention is to provide a cable connector

which is designed in such a way that identical cable connectors may
be mounted to a printed circuit board adjacent to each other with-
out loss of space for one or more contact elements.

A further object of the invention is to provide a cable con-
nector which is designed in such a way that undesired electrical
contact between conductors of the ribbon cable within the cable
connector, in the assembled state, is prevented.

A still further object is to provide a cable connector
designed in such a way that when two identical cable connectors in
the assembled state are mounted oppésite each other conductors
within one cable conductor will not touch conductors within the
other cable connector.

Therefore, the cable connector according to the invention is
characterized in that said contact elements are arranéed in rows
and columns, said opening comprises a series of ~open channels ex-
tending in the column direction of the contact elements and being
enclosed by said housing, only one plug-on contact being located in
each channel, the contact elements disposed adjacent to the second
side of the housing being arranged in a manner such that, if two of
said cable connectors are positioned with said second sides entire-
ly situated oppasite each other, the respective contact elements in
both cable connectors within one and the same column are separated
from each other by a distance of at least one column.

The through channels make easy assembly of the ribbon cable
possible. In the case of two cable connectors located opposite each

other and connected to, for example, a four row connector according



dAn figure 2, two cable connector nodul es having a housing 36 VREPLACEIENT SHEET
of contact openings |ocated opposite each other at a distanc re shown
diagrammatically in perspective on an enlarged scale. Thé ripb no@gEesw@
have conductors di sposed opposite each other in the open chaphngls 38 of the
respective cabl e connectors. The channels extend in the colu ' '
the contact elenents fromone side of the housing to the other. To prevent

t hesé conduc- _to n?gj undesir I rical C i h Qi her.,. the
con-- t-act el efén ’ie o] t%g“%g'bl%gbcgﬁs egt%%és ségté'rqgr%g %?%Ma‘;fl%étggfhaa?e%erﬂt§ one
connégt i ng endchievescthin fesuly efBat. ithesendmt duing oprepithasach othexsoofhat ,

i f 3o ribbonigabli@iconRectres BE LR bbo) @AbPEP QnhBEAE OLHE respdi -

respective contact elenents in the sane _colunm are separated from each

othér over at iV@£aPls FOBPETRFSORIAYS pBRYS iRVt 1 BiftrAce PIALdi BR) WRat

the-'end of a widhipBEcoid fod/ Ackob&inflgei vifte dsand dahgef W @HE WonBactods

course C(N'resgggggtgg gé%o%?@é each other being able to make electrical contact
with each other, assuming that the end to be connected of each
ribbon cable is finished in accordance with the position of the
contact elements.

In a first embodiment of the invention the cable connector is
characterized in that said 'cable connector comprises two rows and

_ an even number of columns, the plug-on contacts disposed in adjac-
ent channels each being arranged in another row.
" preferably, the pitch distance between adjacent contact
elements is 2 mm.

Moreover, it is opreferred that the housing of said cable
connector has external dimensions such that two or more of said
cable connectors can be positioned adjacent to each other without .
loss of space for one or more contact elements.

By using contact elements with a f£lat base section, the ex-
ternal dimensions of the cable connector are such that no space is
lost for one or more of the contact elements. As a result, two or
more cable connectors may be connected directly adjoining, for
example, a four-row connector according to the invention.

In this application, the term "printed circuit board", which
is also commonly referred to as "printing wiring board", is under-
stood as meaning, in general, substrates with conducting tracks and
thus, for example, also substrates of ligquid crystal displays..

In the text which follows, the invention will be illustrated
in detail by reference to a drawihg in which:

figure 1 shows diagrammatically in perspective a printed
wiring board, to which several connectors and ribbon cable con-
nectors are connected;

figure 2 shows diagrammatically in perspective two cable
connectors located opposite each other for a ribbon cable which can
be connected to a four-row connector.

'Figure 1t shows a printed circuit board 2 with connectors as

described and claimed in parent European patent application



sitting of the connecting ends of the contact elenments so tralﬁEP[-/‘\CE‘WE'\'T SHEET
REPLACEMENT SHEET 5 after assenbly of the ribbon cable, thejcgnductors of
the contact-- ing extremties do not project beyond the housi
of the contacted conductors will then not touch each other
cabl e connectors are nounted opposite eagh other. The cont aq _
of course, be arranged in different ways. For exanple, adjoilning contact

el enents of a,39N250VeirakEcorCOBPESdite Yidd.asewiraD pidthetivd platdEngycan
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printed wiring board 2. Openings 34 are formed in the protective
plates 27 in a manner such that the protective plates can be mech-
anically connected to the printed circuit board 2 by means of,  for
example, screws and spacers. This results in the desired strong
mechanical connection between the diverse connectors and the
printed wiring board. At the position of the sidewalls 15, 16 of
the connectors 13, the protective plates are provided with ribs 35
extending in the lcngitudinal'airection of the connectors 13. This
increases the mechanical_étability of the protective plates and
prevents the protective plates from being bent during rough contact
of the connectors 13. It should be clear that ribs 35 extending in
the transverse direction (not shown) across the protective plates
may also be provided with the same object.

It may be necessary, particularly in elaborate systems, to
connect parts of one connector with parts of another connector or
with another printed circuit board. At the bottom left in figure 1,
four adjoining cable connectors 36 of the type illustrated in fig-
ure 2 are shown mounted to the connector 13. The cable connectors
-36 adjoin each other in figure 1 without loss of space for one or
more contact elements. B .

In figure 2, two cable connector modules having a housing 36
with two rows of contact openings located'opposite each other at a
distance are shown diagrammatically in perspective on an- enlarged
scale. The ribbon cables 37 have conductors disposed opposite each
other in the open channels 38 of the respective cable connectors.
The channels extend in the column direction of the contact elements

rom one side of the housing to'the other. To prevent these conduc-
tors making undesired electrical contact with each other, the con-
tact elements of the cable connectors 36 are so arranged that oﬁly
one connecting end of a contact element is situated in each channel
38 so that, if two ribbon cable connectors are positioned opposite
each other, the respective contact elements in the same column are
separated from each other over at least a distance of one position.
By further providing that the end of a ribbon cable 37 to be

received in a cable connector has a course corresponding to the

sitting of the connecting ends of the contact elements so that



el ements may have a flat base section fromwhich contact fingers.Qr a

contact pin extend with the connecting end being designed as {aRBPLACEME
contact (not shown). The pitch di stance between the contact ¢l S JNT SHEET
preferably 2 mm In figure 2 projections 39, which can be br¢ké¢n away, are
attached to-avoid erroneous contacting. It will be clear tha hé’?ﬂﬁﬂhﬁ%ﬁh
Is not limted to the preferred enbodi nents thereof describe nd_shown in
the draw ngs, but that other variations and nodifications ar¢ possible. For
exanpl e, the connector nodul es may include optoel ectronic coh——Rest-ors

T

connected to optical fiber cables, shi®lded connectors, to |ocking neans or
so called polarity indicators_toﬂgrevent I ncorrect connection of the

connect or 3k58%I3sSemkly of the SibPeR Fabtyithei FRPIUFERT RE & pE°RTEre
I nvent i on,inghegtrens t & idoethdy pkbfect! Béyend the housing 36, the ends of

the contacted conductors will then not touch each other when the
cable connectors are mcunted opposite each other.

The contact elements can, of course, be arranged in different
ways. For example, adjoining contact elements of a two-row cable
connector with an even number of columns can each be located in a
different row with the end of the ribbon cable 37 to be received in
the cable connector having a castellated course. The contact
elements may have a flat base section from which contact fingers or
a contact pin extend with the connecting end being designed as a
plug-on contact (not shown).-The pitch distance between the contact
elements is preferably 2 mm. In figure 2 projectibns 39, which can
be broken away, are attached to avoid erroneous contacting.

It will be clear that the invention is not limited to the
preferred embodiments-thereof described and shown in the drawings,
but that other wvariations and modifications are possible. For

_example, the connector modules may include optoelectronic- con-
nectors connected to optical £iber cables, shielded connectors, to
locking means or so called polarity indicators to prevent incorrect
connection of the connector modules, etc., all without deviating

from the scope of the invention, which is defined by the claims.



6 Cains 1. A cable connector for a ribbon cable (37), conprising a housing

of electrically insulating material with a plurality of contact el enents,
each contact el enment having a connecting portion formed as—a—plug-on
housing.haV| ending froma first side to-
side for receiving sald YiBbon cabl e (37) characterized in tfh 9 '

ng ’c ﬂ?@%s
series of open chan- nels (38) extendin éiﬁlﬁ t he colunn di rje
contact elenments and bei ng encl osed by *#housi ng, only lone pl ug-on
adj ac- ent to the,segongsi dendkedde BOUSIIGAET B (39PE LohPr A1 HBNNEN
housing of electrically insulating material with a plurality of

cont act for ,I ‘Hunlgnml:onduct or of the ribbon cabl e |( REPLAGEMENT SHEET
contact elements are arranged in rows and col ums, said ofderi
contact being located in each channel (38), the contact el

cbntact elements, each contact element having a connecting portion
.formed as a plug-on contact for connection to a conductor of the
ribbon cable (37), said housing having an opening extending from a
first side to a second opposing side for receiving said ribbon
cable (37) characterized in that said contact elements are arranged
in rows and columns, séid opening comprises a series of open chan-
nels (38) extending in the column direction of the contact elements
and being enclosed by said housing, only one plug-on contact being
located in each channel (38), the contact elements disposed adjac-
ent to the second side of the housing being arranged in a manner
such that, if two of said cable connectors are positioned with said
second sides entirely situated opposite each other, the respective
contact elements in both cable connectors within one and the same
column are separated £rom each other by a distance of at least one

column.

2. A cable connector according to claim 1 characterized in
that said cable connector comprises two rows and an even number of
columns, the plug-on contacts disposed in adjacent channels (38)

each being arranged in another row.

3. A cable connector according to claim 1 or 2 characterized
in that the pitch distance between adjacent contact elements is 2

mm.

4. A cable connector according to any of the preceding claims
characterized in that the housing of said cable connector has ex-
ternal dimensions such that two or more of said cable connectors
can be positioned adjacent to each other without loss of space for

one or more contact elements.
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such that, if two of said cable connectors are positioned with said second
sides entirely situated opposite each other, the respective contact

el ements in both cable connectors within one and the sane c
separated from each other by a distance of at |east one col
connector according to-claim1 char acterfized in that said c

conprises two rows and an eve X 0 Sp1dBdR @lBue-
di sposed i n adj acent channel swgm%g&t?g #1%“ arl?anged In a
cabl e connector according to claim1 or 2 characterized in
di stance between adj acent contact elsssepradstis 2 mMmm 4. A ca

13

L REEMENT, SHEET

£ connect or
c 00 DEE- 1936

her row. 3. A

according to any of the preceding clains characterized in that the housing

of said cable connector has ex- ternal dinmensions such that two or nore of
sai d cabl e conn&c¢ale connector for a ribbon cable (37), comprising a hous-

ing of electrically insulating material with a plurality of contact

elements, each contact element having a connectiné portion formed

as a plug-on contact for connection to a conductor of the ribbon

cable (37), said housing having an opening extending from a first

side to a second opposing side for receiving said ribbon cable

{37), said contact elements being arranged in rows and columns,

said opening comprising a series of open channels (38) each com-

prising only one plug-on contact, the contact elements disposed

adjacent to the second side of the housing being arranged in a

manner such that, if two of said cable connectors are positioned

opposite each other, the respective contact elements in both cable

connectors within one and the same column are separated from each

other by a distance of at least one column.

figure 2



can- be positioned adjacent to each other without | oss of spage=tur ar
nmore contact el enents. . R]E?LAC%RA%N? SHEET
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