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adjacent an end of the cable, and the prepared end of the flat flexible
cable is inserted Into the slot of the This invention relates to a strain
relief structure  board-mounted strain relief structure. Sufficient in- for
connecting a flat flexible cable to a circuit board.  sertion of the flat
flexible cable into the slot of the Electrical devices often comprise
cables which   5   board-mounted strain relief structure shown in Japa-
extend from one printed circuit board to another or  nese Utility
Application No. 63-31490 causes the in- from a printed circuit board to an
electrical compo-  sulation of the flat flexible cable to be urged into en-
nent. In many instances the cable defines a flat flex-  gagement with the
deflectable locking fingers of the ible cable having a plurality of
generally parallel con-  strain relief structure. The exposed leads of the
flat ductors and a flexible Insulation disposed around and   10  flexible
cable then can be soldered to appropriate between the respective
conductors. In some instanc-  conductive areas on the circuit board. es an
electrical connector With terminals therein is  The structure shown in
Japanese Application No. mounted to the printed circuit board, such that
the ter-  63-31490 is undesirable In that it requires the mount- minals of
the connector are electrically connected to  ing of the strain relief
structure onto the circuit board the conductive areason the circuit board.
Acable may   15  priorto Insertion oftheflatflexible cable. In particular,
then be terminated to a second electrical connector  the exposed conductors
of the flat flexible cable can which can be mated to the board mounted
connector.  be damaged or misaligned prior to or during insertion
Connections of this type are employed when it Is nec-  of the flat flexible
cable into the strain relief structure essary to periodically separate the
cable from the cir-  shown in Japanese Application No. 63-31490. Thus, cuit
board. However, these mateable pairs of connec-  20  excessive time could
be required to ensure alignment tors are relatively expensive and can
represent a sub-  of the exposed conductors of the flat flexible cable
stantial cost penalty in the highly competitive alec-  prior to Insertion
Into the strain relief structure. An Im- tronics industry. As a result it
is desirable to directly  properly aligned exposed lead may not properly
enter and permanently connect the conductors of the cable  the through hole
of the circuit board, thereby yielding to the conductive areas on the
circuit board in situa-  25  an incomplete circuit. An attempt to realign
the con- tions where periodic disconnection will not be re-  ductive leads
after a problem has been identified can quired. This direct connection of
the cable to the cir-  be extremely difficult both because of the locking
en- cult board can result in substantial cost savings and  gagement of the
strain relief structure with the circuit manufacturing efficiencies. In
particular, the respec-  board and because of the strain relief gripping of
the tive conductive leads of the cable can be soldered di-  30  Insulation
inherent in the structure. An attempt to pre- rectly to the conductive
areas on the circuit board  assemble the flat flexible cable to the strain
relief without mateable pairs of terminals and connector  structure of
Japanese Utility Application No. 63- housings.
31490 prior to mounting the structure on the circuit The direct connection
of the conductive leads In  board can result in overinsertion of the flat
flexible the cable to the conductive areas on the circuit board  35  cable
and would not avoid the problem of potential must provide for strain
relief. In particular, stresses  damage to the exposed conductive leads
which could exerted on the cable either during assembly of the  occurduring
mounting of the strain relief structure on electrical apparatus or during
use of the apparatus  the circuit board. may create strains that could
damage the soldered     Several strain relief structures have included two
connection between the leads of the cable and the   40  separate parts that
are sandwiched around the ends conductive areas on the circuit board.
of the cable to achieve the required strain relief. Ex- The prior art
includes structures to provide strain  amples of these structures are shown
in US-A- relief fordirect cable to circuit board electrical connec-
4,719,321 which issued to Kozel et al on January 12, tions. For example,
Japanese Published Utility Appli-  1988 and DE-A- 3405 126 which was
published on cation No. 63-31490 shows a molded strain relief  45  August
14, 1985. Two-part structures such as these structure for mounting directly
to a circuit board. The  are considered undesirable due to generally higher
strain relief structure shown In Japanese Application  manufacturing costs,
complex assembly and invento- No.63-314900 has opposed elongated top and
bottom  ry control problems. A variation of these two compo- surfaces with
an elongated slot extending therebetw-  nent strain relief structures is
shown in US-A- een for receiving a prepared end of a flat flexible  50
4,611,868 which issued to Matsui et al on September cable. A plurality of
angularly aligned fingers extend  16, 1986, and which includes an
integrally molded Into the slot for receiving the flat flexible cable. The
hinged structure which effectively folds around a strain relief structure
of Japanese Utility Application  cable for achieving strain relief. No.
63-31490 is securely mounted to the circuit board  US-A-4,440,450 discloses
a strain relief struc- in alignment with a lineararrayofthrough holesforre-
55  ture having the features of the preamble of claim 1. ceiving the
conductive leads of the flat flexible cable.  The present invention Is
characterised by including The end of the flat flexible is prepared by
removing  the features of the characterising portion of claim 1. the
Insulation around and between the conductors      The subject invention is
directed to a board 2    



3                    EP 0 384 591B1                   4 mountable strain
relief structure having at least one  ly defining a second or final depth
of Insertion of the slot or aperture for receiving a cable therein. The
cable Into the strain relief structure. cable may be prepared or stripped
prior to insertion     The strain relief structure of the subject invention
into the strain relief structure such that the terminal  can be employed by
mounting the cable and the portions of the conductive leads are exposed for
sub-   5   strain relief structure to one another prior to mounting sequent
electrical connection to conductive areas on  on a circuit board. In
particular, the prepared cable a circuit board. The cable may be a flat
flexible cable  and the strain relief structure can be shipped and/or
having a plurality of conductive leads disposed in a  stored in an
initially assembled condition prior to parallel array. The preparation of
the end of the flat  mounting of the cable and strain relief structure on a
flexible cable may comprise removing portions of the   10  circuit board.
In this Initial mounted condition, thefirst insulation between the cables
for a selected distance  insertion control means ensures that the exposed
from the end of the cable. Thus, the extreme end of  leads of the cable are
substantially protected in their the flat flexible cable may have all
insulation stripped  properly aligned parallel orientation by the strain
re- away such that the uninsulated conductive leads ex-  lief structure.
Additionally, the strain relief means of tend from the end of the cable. A
portion of the flat  15  the structure will have already engaged the cable
to flexible cable adjacent the stripped end may Include  prevent unintended
separation of the strain relief insulation around each Individual
conductive lead, but  structure from the cable priorto installation on the
cir- with the Insulation webs between adjacent leads at    cuit board.
least partly removed.                                    The initially
assembled cable and strain relief The strain relief structure comprises at
least one   20  structure then can be securely mounted to the circuit
strain relief means extending Into the cable receiving  board with the
leads of the cable still in a protected slot or aperture. The strain relief
means may be an-  properly aligned condition relative to the conductive
gularly aligned with respect to the direction of Inser-  areas, through
holes orothersuch conductive lead re- tion to be deflected by the insertion
of the cable into  ceiving means on the circuit board. Once the strain re-
the slot or aperture. However,  the angular alignment  25  lief structure
has been securely mounted to the circuit and the configuration of the
strain relief means en-  board, the cable can be moved free of the first
inser- abies engagement of the Insulation on the cable to   tion control
means and urged more fully into the strain substantially prevent withdrawal
of the cable and pro-  relief structure. This additional movement of the
vide strain relief. The strain relief means may com-  cable will advance
each conductive lead of the cable prise at least one deflectable finger.
30  into a position forsubsequent electrical connection to The strain
relief structure comprises at least one  conductive areas on the circuit
board. The amount of insertion control means in the slot for engaging the
such insertion can be controlled either by the circuit cable and defining
at least a first depth of insertion of  board or by the second insertion
control means on the the cable relative to the strain relief structure.
More  strain relief structure. The strain relief means of the particularly,
the insertion control means may be dis-  35  strain relief structure will
continue to provide the de- posed to engage the cable after the strain
relief    sired strain relief with the cable in the second relative means
has engaged the insulation of the cable to pre-  insertion depth of the
cable into the strain relief struc- vent separation of the cable from the
strain relief   ture. The strain relief structure of the subject inven-
structure. The insertion control means is disposed at  tion thus ensures
proper protection and alignment of a position on the strain relief
structure such that the   40  the exposed conductors both prior to and
during in- exposed conductors at the end of the cable are sub-   stallation
on the circuit board and greatly facilitates stantially enclosed and
protected by the strain relief  component assembly. structure. Thus, at
this first depth of insertion, the   One way of carrying out the present
Invention will strain relief structure simultaneously protects the end  now
be described in detail by way of example with ref- of the cable, prevents
separation of the cable and ini   45   erence to drawings which show one
specific embodi- tially controls the amount of insertion.
ment. The slot or aperture of the strain relief structure   FIG. 1 is an
exploded perspective view of the is constructed to enable the cable to be
selectively  strain relief structure of the subject invention and an moved
into a position where the cable is free from the  associated circuit board.
insertion control means. The movement of the cable  50   FIG. 2 Is a top
plan view of the strain relief struc- out of engagement with the insertion
control means    ture. enables further insertion of the cable into the
strain   FIG. 3 is a front elevational view of the strain re- relief
structure. This additional insertion of the cable  lief structure. Into the
strain relief structure will advance the ex-    FIG. 4 is a cross-sectional
view taken along line posed leads of the cable into a position for
electrical  55   4-4 in FIG. 3. connection to conductive areas on the
circuit board.     FIG. 5 is atop plan viewof aflatflexible cable pre- The
strain relief structure may further comprise at   pared for insertion into
the strain relief structure of least onesecond insertion control means for
positive-  the subject invention. 3    
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cross-sectional view similar to FIG. 4  minate at insulation webs 44 which,
as explained be- but showing a cable mounted in a first relative posi-
low, define stops which help to control the amount of tion in the strain
relief structure.                Insertion of the cable 38 into the strain
relief structure FIG. 7 is a cross-sectional view similar to FIGS.  10
illustrated herein. The long slot 46 in the cable 36 4 and 6 but showing
the cable fully inserted in the   5   may be provided to accommodate a
transverse sup- strain relief structure and mounted to a circuit board.
port 48 which could be Incorporated Into a long strain The strain relief
structure of the subject invention  relief structure to enhance structural
support. is Identified generally by the numeral 10 in FIGS. 1-   Returning
to FIGS. 1-4, the cable receiving aper- 4. The strain relief structure 10
is unitarily molded  ture 34 of the strain relief structure 10 comprises a
from a plastics material and comprises a top surface   io  plurality of
transverse walls 50 which extend ortho- 12 and a bottom board mounting
surface 14. Op-      gonally from the rear wall 30 and function to divide
posed end walls 16 and 18 extend between the top    portions of the
aperture 34 into cavities for receiving and bottom surfaces 12 and 14. The
end walls 16 and  the discrete Insulated leads 42 and the exposed con- 18
are characterized by mounting pegs 20 and 22     ductors 38 of the cable
36. In particular, the distance which extend beyond the bottom surface 14.
Fins on   15  between adjacent transverse walls 50 is selected to the pegs
20 and 22 will deform to achieve interfer-  define cavities having a width
"f" sufficient to receive ence fit with appropriately dimensioned apertures
24  the insulated leads 42 of the cable 36. and 26 in a printed circuit
board 28 to permit secure   Each transverse wall 50 is of stepped
configura- mounting of the strain relief structure to the printed  tion and
defines an upper shoulder 54 generally ad- circuit board 28.
20  jacent the rear wall 30 and the top surface 12 of the The strain relief
structure 10 further comprises a  strain relief structure 10, and a lower
shoulder 56 rear wall 30 which extends between the opposed top  spaced
further from the rear wall 30 and top surface and bottom surfaces 12 and 14
of the strain relief  12. The stepped configuration of the transverse walls
structure 10 and between the opposed end walls 16   50 enables first and
second relative depths of inser- and 18 thereof. The front of the strain
relief structure  25  tion of the cable 36 into the aperture 34 as
explained 10 is substantially open in the illustrated embodi-  herein. in
particular, the upper shoulder 54 defines a ment, as explained further
herein. However, strain re-  first depth of insertion for a cable disposed
generally lief structures within the scope of this invention could
adjacentthe rearwall 30 of the structure 10. The low- include a dosed
front.                              er shoulder 56, on the other hand,
defines a second A cable receiving aperture Indicated generally by   30
and deeper depth of insertion for a cable rotated or the number 34 extends
Into the top surface 12 of the  translated toward the open front of the
strain relief strain relief structure 10 and toward the bottom board
structure 10. The shoulders 54 and 56 are intended mounting surface 14
thereof. The cable receiving    to engage the Insulation webs 44 which
define stops aperture 34 is specifically constructed and dimen-  on the
cable 36 as depicted in FIG. 5. More particu- sioned to receive a flat
flexible cable 36 having a plur-  35  larly, the depth of insertion "g"
into the strain relief ality of substantially parallel conductive leads 38
dis-  structure 10 as defined by the distance between the posed within a
substantially flexible resilient insula-  uppershoulder 54and the bottom 14
is approximately tion 40, as shown in FIG. 5. In particular, the cable re-
equal to the distance "d+e" from the insulation web or ceiving aperture 34
defines a length "a" slightly great-  stop 44 on the cable 36 to the
extreme end of the er than the width "b" of the cable 36. The aperture 34
40  cable 36. Thus, virtually all of each exposed conduc- further defines a
width "c" which is substantially  tor 38 will be enclosed and protected by
the strain re- greater than the thickness of the flat flexible cable 36.
lief structure 10 when the insulation web 44 of the flat Referring to FIG.
5, the cable 36 is prepared by  flexible cable 36 is in abutting engagement
with the stripping all insulation from the conductors 38 for a  upper
shoulder 54. distance "d" from the end. The distance "d" is selected   45
The lower shoulder 56, on the other hand, is dis- in accordance with the
thickness of the circuit board  posed closer to the bottom surface 14 to
enable the 28 to which the cable 36 is to be terminated. In par-  exposed
conductors 38 to extend sufficiently beyond ticular, the distance "d" is
selected to ensure that the  the bottom surface 14 of the strain relief
structure 10 exposed end of each conductor 38 will extend a suf-  for
subsequent electrical connection to conductive ficient distance Into
through holes In the circuit board  50  areas on a circuit board. In
particular, the distance "h" 28 to achieve electrical connection with
conductive  between the lower shoulder 56 and the bottom 14 of areas on the
circuit board. The cable 36 is furtherpre-  the strain relief structure 10
is substantially less than pared by stripping portions of the insulation 40
inter-  the distance "d+e" representing thedistance between mediate
adjacent conductors 38 for a distance "0".  the insulation web 44 on the
cable 36 and the extreme Thus, the flat flexible cable 36 is prepared to
com-  55   end of the cable 36. prise a plurality of discrete Insulated
leads 42 extend-  The open front of the strain relief structure 10 is ing a
distance e from the uninsulated portions of the  characterized by
deflectable fingers 60 which are conductors 38. The discrete insulated
leads 42 ter-  cantilevered from the top 12 into each respective cav- 4    
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60 are aligned at an angle of ap-  entation, the points 62 of the fingers
60 will continue proximately 30[err] to the direction of insertion and ter-
their locking engagementwith the insulation 40 on the minate at points 62
which define the narrowest front-  cable 36, thereby preventing withdrawal
of the cable to-rear dimension of each cavity 52. More particular-  36 and
providing the required strain relief. The depth ly, the distance "i"
between the rear wall 30 and the   5   of insertion of the cable 36
relative to the strain relief point 62 on each finger 60 is less than the
thickness  structure 10 and the circuit board 28 is controlled by of the
discrete insulated portions 42 of the flatflexible  engagement of the
insulation web 44 on the cable 36 cable 36. The distance "i" between the
uppershoulder  with the lower shoulders 56. Consequently, overin- 54 and
the point 62 on the finger 60 is less than the  sertion of the cable 36 in
the FIG.7 orientation is pos- length "e" of the discrete insulated leads
42. Thus,  10  itively prevented. when the cable 36 is inserted into the
aperture 34    There has been described a strain relief structure such that
the insulation web 44 thereof is engaged  10 which is integrally moldable.
The structure 10 can against the upper shoulder 54, the point 62 of each
be mounted to a cable for protecting the exposed finger 60 will grippingly
engage the Insulation 40 of  leads of the cable prior to mounting the cable
and the the cable 36.                                 15  strain relief
structure to a circuit board. The structure The use of the strain relief
structure 10 can be  10 can be securely mounted to a cable in a first pos-
best illustrated with reference to FIGS. 5-7. In partic-  ition during
storage and shipment and subsequently ular, the flatflexible cable 36 is
stripped and prepared  can lockingly engage the cable In a second position
substantially as shown in FIG. 5. The prepared, end  to achieve adequate
strain relief between the cable of the cable 36 is then Inserted into the
cable receiv-  20  and a circuit board. The structure 10 prevents over- Ing
aperture 34 of the strain relief structure 10 prior  insertion of the cable
in each of two alternate dispos- to mounting the strain relief structure 10
onto the cir-  itions on the cable. The structure 10 ensures protec- cuit
board 28, and typically prior to shipping the pre-  tion and alignment of
the leads of a cable prior to pared cable 36 and strain relief structure 10
to a lo-  mounting on a board and subsequently ensures prop- cation for
assembly onto a circuit board. The cable 36   25  er alignment and strain
relief connection of the cable is generally aligned parallel to and
adjacent the rear  to a circuit board. wall 30 of the strain relief
structure 10 during this Ini-  In summary, a strain relief structure is
provided tial Insertion. Thus, as shown In FIG. 6, the insulation  for
mounting to a flat flexible cable. The strain relief web 44 on the cable 36
will be urged Into abutment  structure comprises a cable receiving aperture
hav- with the upper shoulder 54 to define an Initial maxi-  30  ing a
plurality of transverse walls to divide the aper- mum depth of insertion.
In this initial orientation of the  ture into separate cavities for
receiving the prepared cable 36 relative to the strain relief structure 10,
as  ends of the flat flexible cable. The transverse walls shown in FIG. 6,
the exposed conductors 38 will lie  are of stepped configuration. The
stepped configura- substantially within the cavities 52. Any minor exten-
tion defines upper and lower shoulders for defining sion of the conductors
38 beyond the cavities 52 will  35  first and second depths of insertion of
the cable Into be protected intermediate the mounting structures 20  the
strain relief structure. The first depth of insertion and 22. As noted
above, the distance "i" between the  is selected to substantially enclose
the stripped and upper shoulder 54 and the point 62 is less than the
exposed conductive leads of the cable for protecting length "e" of the
discrete insulated portions 42 on the  the cable end during periods of
shipment and storage. cable 36. As a result the point 62 of each finger 60
40  The lower shoulder defines a depth of insertion sub- will grippingly
engage the Insulation 40 on the cable  stantlally corresponding to the
depth requiredforcon- 36 to prevent unintended separation of the strain re-
necting the lead to conductive areas on a circuit lief structure 10 from
the cable 36 during periods of  board. Thestrain relief structure further
comprises at shipment or storage.                              least one
deflectable finger for engaging the insula- The flat flexible cable 36 is
advanced into the   45  tIon on the cable and providing necessary strain
re- FIG. 7 orientation within the strain relief structure 10  lief. The
finger is disposed to engage the Insulation at the location of the
component assembly. In partic-  both at the first and at the second
relative depths of ular, the FIG.7 orientation can be achieved either im-
insertion. mediately prior to mounting the strain relief structure  While
the invention has been described in detail 10 onto the circuit board 28 or
sometime after the   50   with respect to an illustrated embodiment, It is
appa- mounting of the strain relief structure 10 onto the cir-  rent that
various changes can be made without de- cuit board 28. The FIG. 7
orientation of the cable is  parting from the scope of the Invention as
defined by achieved by merely rotating or displacing the cable 36  the
appended claims. For example, other strain relief awayfrom the rearwall 30
ofthe strain relief structure  means may be provided for engaging the
Insulation. 10. This forward movement of the cable 36 enables  55 the stops
44 thereof to clear the upper shoulder 54, thereby permitting further
Insertion of the cable 36 into the cable receiving aperture 34. In the FIG.
7 on- 5    
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verse wall (50) extending into said aperture (34), said transverse wall
(50) comprising at least one 1. A strain relief structure (10) for
achieving strain  first Insertion control means (54) forengaging the relief
connection between a flat flexible cable     web (44) of insulation between
the conductors (36) and a circuit board (28), said strain relief   5  (38)
of said cable (36) for defining a first depth of structure (10) comprising:
insertion of said cable (36) into said strain relief aperture means (34)
for receiving the         structure (10), wherebysaid first depth of inser-
cable;                                              tion enables said
strain relief structure (10) to strain relief means (60,62) engagable with
protect the end of the cable (36) and whereby the cable (36) to prevent
removal ofthe cable (36)  l0  said second depth of insertion enables
connec- from the strain relief structure (80,62);           tion of said
cable (36) to the circuit board (28). a first Insertion control means (54)
defin- ing a first depth of Insertion of said cable Into said  7. A strain
relief structure as claimed in claim 6 strain relief structure (10),
characterised in that  wherein said transverse wall (50) is of stepped said
first insertion control means (54) is con-  15  configuration, said first
Insertion control means structed to permit selective disengagement of
defining a first shoulder (54) in the stepped trans- said cable (36) from
said first Insertion control   verse wall (50), said stepped transverse
wall (50) means (54); and                                     further
comprising the second insertion control a second insertion control means
(56) de-      means formed by a second shoulder (56) for con- fines a
second depth of insertion of said cable  20  trolling the second depth of
insertion, said first into said strain relief structure.
and second shoulders (54,56) being spaced from said strain relief means
(60,62) a distance less 2. A strain relief structure (10) as claimed in
claim  than the selected length at said end of said cable 1 wherein said
first and second insertion control   (36) having the Insulation web (44)
removed means (54,56) are disposed to engage the cable  25  therefrom. (36)
after at least a portion of the cable (36) has been engaged by the strain
relief means (60,62).  8. A strain relief structure (10) as claimed in
claim 7 wherein said first shoulder (54) is disposed 3. A strain relief
structure as claimed in claim 2      such that the end of said cable (36)
is substantial- wherein said strain relief means (10) comprises   30  ly
enclosed within said strain relief structure (10) at least one cable
receiving aperture extending     when the web of insulation (44) between
the con- through the strain relief structure and at least one  ductors (38)
thereof is In engagement with said deflectable finger (60) extending into
the cable    first shoulder (54). receiving aperture (34) of said strain
relief struc- ture (10) for grippingly engaging the Insulation   35  9. A
strain relief structure as claimed in claim 7 or (44) on the cable (36).
8 wherein said second shoulder (56) is disposed such that the end of said
cable (36) extends be- 4. A strain relief structure (10) as claimed In
claim   yond said strain relief structure (10) when the 3wherein said
finger(60) extends atan acute an-      web of insulation (44) between the
conductors gle into the cable receiving aperture (34).  40     (38) thereof
is In engagement with the second shoulder (56). 5. A strain relief
structure as claimed in claim 4 wherein said finger (60) terminates at a
point dis- posed within the cable receiving aperture (34),  Patentanspriche
said point being grippingly engageable with the   45 insulation (44) on the
cable (36).               1. Zugentlastungseinrichtung (10) zur Erzielung
ei- ner Zugentlastungsverbindung zwischen elnem 6. A strain relief
structure (10) as claimed in anyone   flexiblen Rachkabel (36) und alner
Leiterplatte of claims 1 to 5, for use with a flat flexible cable  (28),
wobel sich die Zugentlastungselnrichtung (36) comprising an array of
parallel conductors  50  (10) zusammensetzt aus (38), flexible insulation
(40) disposed around said       elnem Offnungsteil (34) zurAufnahmedes
conductors (38), and webs of Insulation (44) dis-   Kabels, posed between
the conductors (38) in said array,          einem Zugentlastungsteil
(60,62), der mit one end of said cable (36) being prepared by re-    dem
Kabel (38) zur Verhinderung sines Entfar- moving portions of the webs of
insulation be-  55   nens des Kabels (36) aus derZugentlastungsein- tween
adjacent conductors (38) for a selected       richtung (60,62) in Elngriff
bringbar ist, und length (d) from the end of said cable, the strain
einem ersten Einsetzsteuerteil (54), das relief structure comprising at
least one trans-     -lne erste Einsetztiefe des Kabeis in die Zugent- 6
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lastungseinrichtung (10) hinsin definlert da-      stungseinrichtung (10)
erm6glicht, das Ends des durch gekennzeichnet, dal der irate Einsetz-
Kabels (38) zu schitzen, und wobel die zwelte steuerteil (54) so
ausgebildet Ist; daB sin wahl-  Einsetztiefe slne Verbindung des Kabels
(36) mit weises Losen des Kabels (36) vom ersten            der
Leiterplatte (28) ermoglicht. Elnsetzsbtuertiil (54) arm5glicht ist, und  5
sin zweiter Einsetzstuertbil (56) .ine    7. Zugentlastungseinrichtung nach
Anspruch 8, bei zweitb Einsetztiefe des Kabels In die Zugentla-    der die
Querwand (50) sine abgestufte Form hat, stungselnrichtung hinein definiert.
der erste Elnsetzsbuertbil etne ersat Schulter (54) In der abgestuften
Querwand (50) bildet, die 2. Zugentlastungeelnrichtung (10) nach Anspruch
lo  abgestuftt Querwand (50) ferner den zwelbtn, 1, bel der der erste  und
der zweite              von einer zweiitn Schultbr (56) gobildeton
EinsetzsbeuerteOll (54,56) so angeordnet sind,     Einsetzstouertell zum
Stiuern der zweiten dag sie mit dim Kabel (36) in Elngriff kommen,
Einsetztiefe umfaBt und die orete und die zwelti nachdem zumindest eln
Bereich des Kabols (36)      Schultbr (54,56) vom Zugentlastungstetl
(60,62) von dim Zugentlastungsaill (60,62) erfalt wor-  i1  In olnem
Abstand angeordnet sind, der iielner ist den ist.
ale dlie gwahiti Lange an dim Ends des Kabels (36), von derder
Isdlerungssteg (44) entfernt ist. 3. Zugentlastungeslnrichtung nach
Anspruch 2, be! der dlie Zugentlastungseinrichtung (10) zumin-  S.
Zugentlastungselnrichtung (10) nach Anspruch dest eine sich durch die
Zugentlastungsainrich-  20  7, be! der die ersba Schulter (54) derart
angeord- tung hindurcherstrickende Kabelaufnahme6ff-        net iet, daB
das Endi des Kabels (36) Im wesent- nung und zumindest einen auslenkbaren
Finger      lichen In der Zugentlastungseinrichtung (10) ein- (60) umfailt,
der sich In die Kabelaufnahmedff-    geschlossen Ist, wenn der
Isolierungssteg (44) nung (34) derZugentlastungseinrichtung (10) fir
zwischen den Leibtrn (38) mit der ersten Schultor olnen Eingriff mit der
Isolierung (44) auf dim Ka-  25  (54) In Eingriff setht. bel (36)
hiniinerstreckt. 9. Zugentlastungseinrichtung nach Anspruch 7 4.
Zugentlastungseoinrichtung (10) nach Anspruch      odor 8, betdir die
zweite Schultbr (56) derart an- 3, bel der sich der Finger (60) mit elnem
spitzen  geordnet lst, daB slch das Endo des Kabels (36) Winkel in die
Kabelaufnahmeiffnung (34) hinein-  30  uber die Zugentlastungseinrichtung
(10) hinaus- erstreckt.                                         erstreckt,
wenn der Isolilrungssteg (44) zwt- schen den Leitern (38) mit der zweiten
Schulter 5. Zugentlastungseinrichtung nach Anspruch 4, be!     (58) in
Eingriff stbht. der der Finger (60) an elnem in der Kabelaufnah- meoffnung
(34) gelegenen Punkt endet und der  35 Punkt mit der Isollerung (44) auf
dim Kabel (36)  Revendications in Eingriff bringbar at. 1. Structure (10)
de relaxation de contraintes des- 6. Zugentlastungeeinrichtung (10) nach
einem be-      tinee A donner une connexion avec relaxation de lilbigen der
Anspriche I bis 5, zur Verwendung   40  contralnts entre un cable plat et
souple (36) et mit sinem flexiblen Flachkabel (36) mit einer An-  une carte
de circuit (28), la structure (10) de re- ordnung paralleler Leiter (38),
einer um die Leiter  laxation de contraintes compronant: (38) herum
angeordnetin flexiblen Isolierung            un dispositif (34) A ouverture
destine A lo- (40) und zwischen den Leibtrn (38) in der Anord-   ger lo
cable, nung angeordneten Isdoierungasstgen (44), wo-  45       un
dispositif (60, 62) de relaxatlon de bei ein Ends des Kabsia (36) durch
Entfernen       contraintes destine A cooperer avec le cable (36) von
Bereichen der Isolierungsetege zwischen be-    afin qu'i1 empeche
lextraction du cAble (36) de la nachbarten Leibtrn (38) auf elne gewahIte
Lange    structure (60, 62) de relaxation de contraintes, (d) vom Endi des
Kabels vorbehandelt ist, die           un premier dispositif (54) de
reglage d'in- Zugentlastungseinrichtung zumindest sine sich  5N  sertion
delimitant une premiere profondeur d'in- in die 6ffnung (34)
hinelnerstreckende Quer-       sertion du cible dans la structure (10) de
relaxa- wand (50) umfalt und die Querwand (50) zumin-     tion de
contraintbs, caractreis6o en ci quo le pre- dest enen ersten
Einsetzstuirtell (54) fOr eonen   mier dibpositif (54) de r6glage
d'insertion est Eingriff des Isolierungssteges (44) zwlschen den
construit aefin qu'it permette une separathon s6- Leitern (38) des Kabels
(36) zur Definierung el-  5s  lective du cable (36) du premier dispositif
(54) de nor ersten Einsetztiefe des Kabels (36) in die     reglage
d'insertion, et Zugentlastungseinrichtung (10) hinein aufweilst,        un
second dispositif (56) de reglage d'in- wobi eas die ersat Einsetztlefe der
Zugentla-      sertion delimitant une seconds profondeur d'in- 7    
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S sortion du cAble dans la structure de relaxation  7. Structure de
relaxation de contraintes selon la de contraintes.
revendication 6, dans laquelle la parol transver- sale (50) a une
configuration A gradins, Is premier 2. structure (10) de relaxation de
contraintes selon  dispositifde r6glage d'linsertion delimitant un pre- la
revendication 1, dans laquelle le premier et le   5  mier epaulement (54)
dans la parol transversale second dispositif de reglage d'insertion (54,
56)  (50) A gradins, la paroi transversale (50) a gre- sont disposes afin
qu'ils cooperent avec le cAble  dine comprenant en outre le second
dispositif de (36) apres qu'une partb au moins du cable (36)     riglage
d'lnsertion formm par un second 6paule- a cooper6 avec le dlspositif de
relaxation de      ment (56) de reglage de la seconde profondeur
contralntes (60, 62).                      10      d'insertlon, le premier
et le second epaulement (54, 56) etant s6par6s du dispositif de relaxation
3. Structure de relaxation de contraintes selon la    de contraintes (60,
62) par une distance inferieu- revendication 2, dans laquelle Is dispositif
(10) de  re A la longueur cholsie a ladite extremite du ca- relaxation de
contraintbs comportb au moins une    ble (36) dont a eti retiree la jous
isolante (44). ouverture de logement d'un cAble disposee dens   15 la
structure de relaxation de contraintes et au  8. Structure de relaxation de
contraintes (10) selon moins un doigt (60) qui pout flechir et qui penetre
la revendlcation 7, dans laquelle le premier epau- dans louverture de
logement de cable (34) de la    lement (54) est dispose de manlere quo
l'extremi- structure (10) de relaxation de contraintes afIn   te du cAble
(36) soit pratiquementenfermde dens qu'il coopere par serrage avec
l'lsoiant (44) du   20  la structure de relaxation de contraintes (10)
lors- cable (36).                                        quo la jous
isolantb (44) placee entre les conduc- tours (38) du cable est au contact
du premier 4. Structure de relaxation de contraintes (10) selon  epaulement
(54). Ia revendication 3, dans laquelle le doigt (60) feit un angle aigu
dans l'ouverture (34) de logement  25  9. Structure de relaxation de
contraintbs selon la de cable.
revendication 7 ou 8, dens laquelle le second epaulement (56) estdispose de
manlbre quo l'ex- 5. Structure de relaxation de contraintos selon la
tremite du cable (36) depasse de la structure (10) revendication 4, dens
laquelle le doigt (60) abou-  de relaxation de contraintes lorsque la joue
iso- tita une points placoe dens l'ouverture (34) de lo-  3o  lant (44)
placee entre les conducteurs (38) du gement de cable, la points cooperant
par serrage   cAble est au contact du second epaulement (56). avec 'isolant
(44) du cable (36). 6 Structure de relaxation de contraintes (10) selon
l'une des revendications 1 A 5, destinee a Otre uti-  35 lisee avec un
cAble souple et plat (36) ayant une rangee do conductours paralleles (38),
un isolant souple (40) disposo autourdes conducteurs (38), et des jouss
isolantbs (44) plac6es entre les conducteurs (38) de la rangee, une
premiere ex-  40 trbmite du cAble (36) etant preparee par enleve- ment do
parties des Joues de l'isolant entre les conducteurs adjacents (38) our une
longueur choisle (d) depuis l'extremiti du cable, la struc- ture de
relaxation de contralnts comprenant au   45 moins une parol transversalo
(50) p6netrantdans l'ouverture (34), la parol transversale (50) comprenant
au moins un premier disposltif (54) de reglage d'insertion destin6 a etre
au contact de la Joue (44) de l'lsolant entre les conducteurs  5o (38) du
cible (36) afin qu'il delimitb une premibre profondeurd'insertlon du cable
(36) dans a struo- ture de relaxation de contraintes (10), si bien quo la
premlire profondeur d'insertlon permet A la structure de relaxation de
contraintes (10) de pro-  55 tgeerl'extremitb du cable (36) et laseconde
prolbn- dour d'insertion permetla connexion du cAble (36) a la carte de
circuit (28). 8    


