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and/or outer traces. Separation of the traces with the plated through holes
can take place if the dis- This invention relates to electrical terminals
and  tortion is too great when the compliant retention more particularly to
electrical terminals having a   sections of the electrical terminals are
inserted compliant retention section for mechanical en-    5   into the
plated through holes. When this hap- gagement and electrical connection
with plated       pens, the entire board must be discarded which is through
holes in a printed, etched, or multilayer    very costly. circuit boards.
It is, therefore, essential that electrical terminals Electrical terminals
that have compliant reten-    having compliant retention sections that are
com- tion sections for mechanical engagement and    10   pletely compliant
over their entire length can be electrical connection with plated through
holes in  inserted into plated through holes in printed, printed or etched
circuit boards are known. US.      etched and multilayer boards with
minimal distor- Patent No. 4 186 982 discloses an electrical ter-   tion to
the plated through holes be used in current minal that has a section
thereof which is split or   boards which have closely-spaced conductive
sheared which forms a pair of legs that are physi-   15  traces and for use
in boards which will have the cally offset with respect to each other along
the    conductive traces spaced even closer together. shear plane so that
inner part parts of the shear    The compliant retention sections must also
have surfaces overlap and engage one another thereby      the required
retention forces to retain the elec- forming a compliant section. The ends
of the legs   trical terminals in the plated through holes with- are
tapered to guide the offset legs into a plated   20   out the use of
solder. through hole. When the legs engage the plated          It is an
object of the invention to provide an im- through hole and frictionally
move therealong as     proved method of making an electrical terminal of
the compliant section is inserted into the hole,     the type to be
inserted into a hole of an electrical they frictionally slide along each
other as they     panel member. move towards each other along the engaging
25        According to the invention such a method shear surfaces thereby
mechanically securing the     comprises the steps of shearing a generally
compliant section in the plated through hole and     oblong section along a
shear plane which extends electrically connected therewith.
between two ends of the oblong section while Electrical terminals having
compliant sections    simultaneously displacing portions on each side of
this type have excellent retention characterist-   30   of the shear plane
in opposite directions normal to ics thereby requiring no solder to retain
them in   the oblong section thereby forming resilient leg the respective
plated through holes, although        members joined at their ends and
having inner solder can be used if desired.                       sheared
surfaces disposed in a shear plane; and is Careful analysis of the
compliant sections of the  characterised by the further step of electrical
terminals made according to US. Patent   35  reforming the resilient leg
members so that the No. 4 186 982 leads to the conclusion that the ta-
resilient leg members have a length less than the pered ends of the
compliant sections are not split   length of the first-formed resilient leg
members, or sheared which renders them of solid construc-    the ends of
the leg members are sheared to at least tion, therefore, noncompliant.
Thus, the leading    their outermotst points so that they are freely solid
tapered ends when inserted into the plated   40   movable relative to each
other, the inner sheared through holes distort the holes. Moreover, large
surfaces in the ends are in engagement and inner forces are required to
insert the leading solid ta-  sections of the inner sheared surfaces
between pered ends of the compliant sections into the       the ends are
slightly overlapping, the shear plane plated through holes and these forces
are ex-        extending beyond the ends of displaced portions tremely
large when connectors containing forty to   45   of the reformed resilient
leg members. eighty or a large number of electrical terminals are inserted
into plated through holes in circuit          The invention will now be
described, by way of boards.
example, with reference to the accompanying The number of components being
added to            partly diagrammatic drawings, in which: printed or
etched circuit boards is ever increasing   50  Figure 1 is a perspective
view of an electrical as a result of the size and functional requirements
terminal having a compliant retention section. of electronic equipment.
This also means that use      Figure 1 A is a part perspective view of a
section of multilayer boards is also increasing. Based on    of the
terminal in which the compliant retention this, the spacing of conductive
traces between       section is to be formed. and around plated through
holes has also been   55     Figure 1 B is a cross section taken along the
line decreasing. Distortion of the plated through holes   1 B-1 B of Figure
1 A. is a cause for concern when compliant retention        Figure 2A is a
view similar to Figure 1 showing sections of electrical terminals are
inserted into  the section as being generally oblong having these holes. If
the holes are distorted beyond a     rounded edges. specified amount,
shorting of traces adjacent the   60  Figure 2B is a cross-sectional view
taken along plated through holes can occur. Migration of me-    line 2B-2B
of Figure 2A. tal particles from the plated through holes and        Figure
3A is a perspective view like Figure 2A creepage of the dielectric material
can also occur   showing the section formed as a first stage com- over an
extended period as a result of too much      pliant retention section.
Figure 3B is a cross-sec- distortion which may cause shorting of the inner
65  tional view taken along line 3B-3B of Figure 3A. 2    



3                  EP 0 205 461 B1                   4 Figure 4A is a
perspective view like Figure 3A    panel 20, as shown in Figures 6A and 6B,
with showing the section formed as a completed com-      panel 20 taking
the form of an etched, printed or pliant retention section.
multilayer circuit board. Holes 18 have a nominal Figure 4B is a
cross-sectional view taken along   diameter that is less than the maximum
transverse line 4B-4B of Figure 4A.                       5   dimension of
compliant retention section 14 Figures 5A.and 5B are cross-sectional views
of    which, as will be explained hereinbelow, com- preforming and
reforming dies showing preform-      prises a spring system which, upon
insertion into ing of the compliant retention section of the ter-  the
hole, produces retaining forces which act be- minal and reforming the
compliant retention sec-     tween the wall of the hole and the compliant
re- tion to its completed form.                     10   tention section.
Figure 6A is a part top plan view of a printed      As shown in Figures 4A,
4B, 6A through 6D, circuit board and a plated through hole thereof
compliant retention section 14 comprises a pair of and a cross section of
the compliant retention      resilient leg members 22, 24 which are bowed
section prior to insertion thereof into the hole     outwardly or acuate
shaped and which are offset Figure 6B is a cross-sectional view taken about
15  from each other along a shear plane that includes midway of the printed
circuit board with the com-   shear surfaces 26, 28 with inner edges of
shear pliant retention section inserted into the plated   surfaces 26, 28
extending between the ends join- through hole.
ing the resilient leg members engaging each other Figure 6C is a view
identical to Figure 6B but in  in their normal positions of rest as shown
in larger scale and showing the compliant retention   20   Figures 4B and
6A. Outer surfaces 30, 32 of re- section slightly rotated in a clockwise
direction in  silient leg members 22, 24 are radiussed so as to the plated
through hole.                             be convex, as best shown  in
Figures 4B, 6A-6C, Figure 6D is a view taken along line 6D-6D of     The
inner parts of outer surfaces 30, 32 can have a Figure 6C showing the
compliant retention sec-      smaller radius than outer parts thereof with
the tion in mechanical and electrical engagement   25   midparts and outer
parts of outer surfaces 30, 32 with the plated through hole along the
length of     being planar if desired. Resilient leg members 22. the
compliant retention section.                     24 have forward tapered
surfaces 34, 36 and rear In reference to Figure 1, an electrical terminal
tapered surfaces 38, 40 at right angles to shear 10 is shown which
comprises a cantilever contact    surfaces 26, 28. Forward tapered surfaces
34, 36 section 12, a compliant retention section 1 4 and a   30   are
tapered at an angle between 10 and 25 de- post section 1 6 having a square
cross section.      grees, whereas rear tapered surfaces 38, 40 are ta-
Electrical terminals of this type can be secured in  pered between 20 and
40 degrees. Forward ta- dielectric housing members in opposing rows
pered surfaces 34, 36 constitute lead-in surfaces with cantilever contact
sections 12 being dis-       for insertion of compliant retention section
14 in posed on opposing sides of a  channel so as to   35   plated through
hole 18 and the optimum angle electrically connect with respective
conductive     thereof is about 15 degrees, whereas the optimum pads on a
printed circuit board matable within the   angle of rear tapered surfaces
38, 40 is about 30 channel while compliant retention sections 14
degrees. The radiussed contact surfaces 41, 43 and posts 16 extend
outwardly from the dielectric    between forward tapered surfaces 34, 36
and rear housing so that posts 16 extend through respec-   40  tapered
surfaces 38, 40 extend substantially par- tive plated through holes in a
printed, etched or    allel to the insertion axis of the terminal.
multilayer circuit board with compliant retention     As shown in Figures
4A and 4B, compliant re- sections 14 being forcefully inserted within the
tention section 14 is shown in its completed form respective plated through
holes thereby mechani-     so that resilient legs 22, 24 are offset with
respect cally and electrically connecting the respective   45  to each
other along shear surfaces 26, 28 which electrical terminals 1  0 with the
respective plated  slightly engage one another at inner ends thereof
through holes of the board.                         so that shear surfaces
26, 28 frictionally engage Alternatively, electrical terminals 10 can be
in-  and slide along each other when resilient leg serted into respective
plated through holes of a    members 22, 24 are flexed inwardly upon inser-
printed, etched or multilayer circuit board and re-   50  tion of compliant
retention section 14 within a tained therein by compliant retention
sections 14    plated through hole in a panel. The outer surfaces
whereafter a dielectric housing is secured onto      30, 32 are convex
except where tapered surfaces the board over opposing rows of electrical
termi-    34, 36, 38, 40 are located and sections 31, 33 of nals 10 which
forms a channel into which an edge    outer surfaces 30, 32 that extend
between respec- of a matable circuit board is disposed for electrical  55
tive tapered surfaces 34, 38 and 36, 40 are sub- connection between the
cantilever contact sec-      stantially parallel, as shown  in Figures 5B,
and tions 1 2 and respective conductive pads on the     6A- 6C  and they
are at substantially a right angle circuit board. In addition, electrical
terminals 10  with respect to shear surfaces 26, 28. can be in the form of
feed-through terminals with contact sections 12 being in the form of post
sec-   60  Sections 35, 37 of outer surfaces 30, 32 of each tions 16  or
electrical terminals 10  can  take any  leg 22, 24 have the same angle as
that of tapered desired form  but will include compliant retention
surfaces 34, 36  and  38, 40  as shown  in Figures sections 14.
5B  and  6D, and  sections 39  are parallel to sec- Electrical terminals of
this type  are ordinarily  tions  31, 33. Thus, in a  noninserted
condition driven into plated through  holes 18  located  in a   65
sections 39 slightly overlap, as shown  in Figures 3    



5                 EP 0 205 461 B1                   6 4B, 5B and 6A, and
leg members 22, 24 have the      when compliant retention section 14 is
inserted same thickness throughout their lengths.            into a plated
through hole. Electrical terminals 10 are stamped and formed      As shown
in Figure 6A, resilient leg members in accordance with conventional
stamping and        22, 24 are disposed at their fullest offset positions
forming practices. Figures 1 A and 1 B show termi-   5   so that the
outermost parts 31, 33 of outer sur- nal 1 0 during its stamping and
forming operation  faces 30, 32 of leg members 22, 24 extend be- as having
a rectangular section 42 which is the in-  yond the diameter of plated
through hole 18 so itial stage of formation of compliant retention sec-
that when compliant retention section 14 is in- tion 14. The edges of
rectangular section 42 are    serted within plated through hole 18, tapered
sur- radiussed, as shown in Figures 2A and 2B,   10  faces 34, 36 will
engage hole 18 thereby causing thereby forming a generally rounded oblong
sec-     leg members 22, 24 to begin to move toward each tion 44 in the
next stage of formation of com-     other along shear surfaces 26, 28, and
when con- pliant retention section 14. Generally rounded     tact surfaces
41, 43 of the radiussed outer sur- oblong section 44 is then subjected to a
shearing  faces 30, 32 of resilient leg members 22, 24 en- operation by
shearing dies 46, 48, as shown in  15   gage plated through hole 18, they
frictionally Figure 5A, which shear generally rounded oblong     move along
hole 18 and in so doing generate in- section 44 into resilient leg members
22, 24 along  wardly-directed forces onto leg members 22, 24 a shear plane
extending through the insertion axis  which are at an angle with respect to
the plane of the compliant retention section in their first   containing
shear surfaces 26, 28 thereby causing stage of formation thereby preforming
compliant   20  leg members 22, 24 to generate spring forces retention
section 14, as shown in Figures 3A, 38    against the wall of hole 18.
Also, as leg members and 5A. In this preforming stage, the forward and
22, 24 are inserted into plated through hole 18, rear tapered surfaces are
tapered at about a 45 de-  frictional forces are generated as shear
surfaces gree angle and the sheared area extends between     26, 28
frictionally move along each other until positions 50, 52 along compliant
retention sec-   25   compliant retention section 14 is fully inserted in
tion 14. A space can result between the inner       plated through hole 18,
as shown in Figures 6B edges of the shear surfaces between the joined
and 6D, whereby shear surfaces 26, 28 are over- ends of the leg members 22,
24 thereby ensuring     lapping over a greater area than they were prior to
that the leg members are completely sheared over    insertion of compliant
section 14 within hole 18 the entire lengths of their sheared surfaces.  30
and they frictionally engage one another an outer In the final form of
compliant retention section  surfaces 30, 32 of leg members 22, 24 also
frictio- 14 as shown in Figure 5B, reforming dies 54, 56     nally engage
the wall of hole 18 so that under the reform compliant retention section 14
so that re-   influence of the spring and frictional forces gen- silient
leg members 22, 24 have less length than    erated by retention section 14,
the wall of hole 18 legs 22, 24 in the initial forming stage as shown in
35   and the material characteristics of retention sec- Figure 5A and
tapered surfaces 34, 36, 38 and 40    tion 14, plated through hole 18, and
panel are tapered to their final configuration as shown   member 20,
terminal 10 is retained in hole 1 8. It is in Figures 4A, 5B and 6D.
to be noted that the combined cross-sectional di- Compliant retention
section 14 in its reformed    mension of leg members 22, 24 in a direction
per- configuration as shown in Figures 4A, 5B and 6D    40   pendicular to
the shear plane remains substan- is completely sheared over its complete
length be-  tially the same as that of the combined cross-sec- cause the
sheared area between positions 50, 52    tional dimension of the leg
members prior to in- extends beyond the length of compliant retention
sertion of the compliant retention section 14 into section 14 thereby
rendering compliant retention    the hole. section 14 completely compliant
over its entire   45 length so that the ends containing the tapered
The tapered surfaces 34, 36 and radiussed sur- surfaces 34, 36 and 38, 40
are sheared clear        faces 30, 32 of resilient leg members 22, 24
facili- through and the sheared surfaces thereof engage    tate insertion
of compliant retention section .14 each other and are movable relative to
each other.  into plated through hole 18 of panel 20, and they Thus, the
resilient leg members 22, 24 are com-   50   do not severely score or
broach the plated pletely compliant over their entire lengths be-
through hole during such insertion in addition to cause the points 50, 52
of shear, as shown in       placing undue stresses in the areas of the
panel Figures 5B and 6D, extend to at least the outer-   surrounding the
plated through hole. Outer sur- most points of the ends of resilient leg
members   faces 30, 32 along contact surfaces 41, 43 engage 22, 24. Thus,
shear surfaces 26, 28 extend along   55  the plated through hole over a
large area therebe- leg members 22, 24 between the sheared ends
tween as shown in Figure 6D which enhances the and clear through the
sheared ends and shear sur-  retention of the compliant retention section
in the faces 26, 28 engage each other in the sheared       hole and
provides a substantial electrical contact ends and along the overlapping
inner ends of the    area therebetween. If undue stresses were formed shear
surfaces between the sheared ends.      60  in these areas, the panel is
susceptible to warpage As shown in Figures 5B and 6D, the engaging
thereby resulting in misalignment of the electrical sheared surfaces in the
sheared ends form a gen-    terminals which would prevent the terminals
from erally triangular area and the slightly overlapping  being utilized in
conjunction with wire-wrapping of shear surfaces 26, 28 along sections 39
form a   or other terminating equipment for terminating generally
rectangular area, both of which increase   65   wires to te post sections
of the terminals or mat- 4    
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electrical terminals of matable      an electrical connector containing the
same electrical connectors.                               number of
electrical terminals but having com- The frictional movement of the contact
surfaces    pliant retention sections of U.S. Patent No. 41, 43 of
resilient leg members 22, 24 of com-       4 186 982. Thus, the insertion
equipment does pliant retention section 14 along the metal plating    5
not have to be of the magnitude as required for in- of plated through hole
18 in panel 20 causes a       sertion of electrical connectors containing
the wiping action to take place thereby breaking        compliant retention
sections of the subject pa- down any oxide coatings on the contact surfaces
tent. This will reduce the cost for such insertion and the metal plating
thereby resulting in an ex-    equipment. Additionally, as a result of the
sub- cellent electrical connection therebetween. The   10  stantially lower
insertion forces required to insert retention forces of the areas of
engagement be-     the compliant retention sections of the electrical tween
the resilient leg members and the plated       terminals of the present
invention into plated through hole forms a gas-tight connection that
through holes, distortion of the minimum size will be protection against
environmental degra-      holes will not exceed the specified distortion
Ii- dation and will maintain, electrical integrity for an   15   mits;
therefore, electrical terminals containing the extended period of time.
Moreover, the retention     compliant retention sections of the present
inven- forces of the compliant retention sections and the   tion can be
readily used in plated through holes of plated through holes is
substantially the same as    multilayer circuit boards and any other
substrate that of the compliant retention sections of U.S.    in which
minimal hole distortion is required with- Patent No. 4 186 982. Thus, no
solder is required   20   out any damage to the  plated through holes to
retain the compliant retention sections in the    and/or the panels
thereof. holes authough solder can be used if desired to comply with
specific specifications.                   As can be discerned, an
electrical terminal has Shear surfaces 26, 28 between the sheared
been described and illustrated which comprises a ends can be slightly
spaced from each other prior   25   compliant retention section that has
been sheared to insertion of compliant retention section 14 into  thereby
forming resilient leg members joined at a plated through hole with sections
39 slightly     their ends and having outer radiussed surfaces for
overlapping, but when compliant retention sec-       springably and
frictionally engaging a plated tion 14 is inserted into the hole, shear
surfaces 26,  through hole in an electrical panel member when 28 engage
each other and frictionally move over-   30   the compliant retention
section is inserted into lappingly along each other during such insertion
the hole and inner shear surfaces which extend Shear surfaces 26, 28
between the sheared          between the ends and into the ends to at least
the ends can be slightly spaced from each other and      outermost points
of the ends so that the inner sections 39 can also be slightly spaced from
each    shear surfaces frictionally engage and move along tion 14 into a
plated through hole; however,        flexed inwardly upon insertion of the
compliant when compliant retention section 14 is inserted      retention
section in the plated through hole. into the hole, shear surfaces 26, 28
engage each other and frictionally move along each other in an   Claims
overlapping manner.                            40      1. A method of
making an electrical terminal In both previous cases, the shear surfaces of
the  (10) of the type to be inserted into a hole (18) of sheared ends
engage each other and are frictio-      an electrical panel member (20),
comprising the nally movable relative to each other upon flexing    steps
of: shearing a generally oblong section (44) of the resilient leg members
22, 24.                 along a shear plane which extends between two The
compliant retention sections 14 of elec-   45   ends of the oblong section
(44) while simulta- trical terminals 10 can be inserted into plated
neously displacing portions on each side of the through holes in
conventional printed, etched or     shear plane in opposite directions
normal to the multilayer circuit boards that vary between a min-   oblong
section (44) thereby forming resilient leg imum hole size of 0.037 inches
to a maximum          members (22, 24) joined at their ends and having hole
size of 0.043 inches  Of course, compliant   50  inner sheared surfaces
(26, 28) disposed in a retention sections 14 can work in any size hole.
shear plane; and characterised by the further step The insertion force for
insertion of the compliant   of retention section 14 into plated through
hole 18       reforming the resilient leg members (22, 24) so is about
one-half that of the compliant retention    that the resilient leg members
(22. 24) have a section of U.S. Patent Nr. 4 1 86 982 and this is   55
length less than the length of the first-formed re- due to the fact that
the resilient leg members 22,   silient leg members (22, 24), the ends of
the leg 24 are completely movable over their entire          members (22,
24) are sheared to at least their out- lengths of the compliant retention
section be-       ermost points so that they are freely movable rela- cause
the resilient leg members are sheared along    tive to each other, the
inner sheared surfaces (26, their entire lengths including their joined
ends.   60   28) in the ends ard in engagement and inner sec- This also
means that for insertion of an electrical  tions (39) of the inner sheared
surfaces (26, 28) connector containing 80 electrical terminals hav-
between the ends are slightly overlapping, the ing compliant retention
sections of the present in-  shear plane extending beyond the ends of dis-
vention will require about one-half of the inser-    placed portions of the
reformed resilient leg mem- tion forces as would be required for insertion
of   65   bers (22,24). 5    7                   EP0205461 B1
8 



ing with other electrical terminals of matable         an electrical
connector containing the same electrical connectors.
number of electrical terminals but having com- The frictional movement of
the contact surfaces      pliant retention sections of U.S. Patent No. 41,
43 of resilient leg members 22, 24 of com-        4 186 982. Thus, the
insertion equipment does pliant retention section 14 along the metal
plating    5    not have to be of the magnitude as required for in- of
plated through hole 18 in panel 20 causes a         sertion of electrical
connectors containing the wiping action to take place thereby breaking
compliant retention sections of the subject pa- down any oxide coatings on
the contact surfaces        tent. This will reduce the cost for such
insertion and the metal plating thereby resulting in an ex-      equipment.
Additionally, as a result of the sub- cellent electrical connection
therebetween. The    10   stantially lower insertion forces required to
insert retention forces of the areas of engagement be-        the compliant
retention sections of the electrical tween the resilient leg members and
the plated         terminals of the present invention into plated through
hole forms a gas-tight connection that         through holes, distortion of
the minimum size will be protection against environmental degra-
holes will not exceed the specified distortion li- dation and will
maintain, electrical integrity for an    15   mits; therefore, electrical
terminals containing the extended period of time. Moreover, the retention
compliant retention sections of the present inven- forces of the compliant
retention sections and the     tion can be readily used in plated through
holes of plated through holes is substantially the same as      multilayer
circuit boards and any other substrate that of the compliant retention
sections of U.S.       in which minimal hole distortion is required with-
Patent No. 4 186 982. Thus, no solder is required    20   out any damage to
the plated through holes to retain the compliant retention sections in the
and/orthe panels thereof. holes authough solder can be used if desired to
comply with specific specifications.                     As can be
discerned, an electrical terminal has Shear surfaces 26, 28 between the
sheared            been described and illustrated which comprises a ends
can be slightly spaced from each other prior   25   compliant retention
section that has been sheared to insertion of compliant retention section
14 into    thereby forming resilient leg members joined at a plated through
hole with sections 39 slightly        their ends and having outer radiussed
surfaces for overlapping, but when compliant retention sec-
springably and frictionally engaging a plated tion 14 is inserted into the
hole, shear surfaces 26,  through hole in an electrical panel member when
28 engage each other and frictionally move over-   30   the compliant
retention section is inserted into lappingly along each other during such
insertion.      the hole and inner shear surfaces which extend Shear
surfaces 26, 28 between the sheared            between the ends and into
the ends to at least the ends can be slightly spaced from each other and
outermost points of the ends so that the inner sections 39 can also be
slightly spaced from each      shear surfaces frictionally engage and move
along other prior to insertion of compliant retention sec-   35   each
other when the resilient leg members are tion 14 into a plated through
hole; however,           flexed inwardly upon insertion of the compliant
when compliant retention section 14 is inserted        retention section in
the plated through hole. into the hole, shear surfaces 26, 28 engage each
other and frictionally move along each other in an     Claims overlapping
manner.                              40      1. A method of making an
electrical terminal In both previous cases, the shear surfaces of the
(10) of the type to be inserted into a hole (18) of sheared ends engage
each other and are frictio-        an electrical panel member (20),
comprising the nally movable relative to each other upon flexing      steps
of: shearing a generally oblong section (44) of the resilient leg members
22, 24.                   along a shear plane which extends between two The
compliant retention sections 14 of elec-   45   ends of the oblong section
(44) while simulta- trical terminals 10 can be inserted into plated
neously displacing portions on each side of the through holes in
conventional printed, etched or       shear plane in opposite directions
normal to the multilayer circuit boards that vary between a min-     oblong
section (44) thereby forming resilient leg imum hole size of 0.037 inches
to a maximum            members (22, 24) joined at their ends and having
hole size of 0.043 inches. Of course, compliant   50   inner sheared
surfaces (26, 28) disposed in a retention sections 14 can work in any size
hole.       shear plane: and characterised by the further step The
insertion force for insertion of the compliant     of retention section 14
into plated through hole 18         reforming the resilient leg members
(22, 24) so is about one-half that of the compliant retention      that the
resilient leg members (22, 24) have a section of U.S. Patent Nr. 4 186 982
and this is   55   length less than the length of the first-formed re- due
to the fact that the resilient leg members 22,     silient leg members (22,
24), the ends of the leg 24 are completely movable over their entire
members (22, 24) are sheared to at least their out- lengths of the
compliant retention section be-         ermost points so that they are
freely movable rela- cause the resilient leg members are sheared along
tive to each other, the inner sheared surfaces (26. their entire lengths
including their joined ends.   60   28) in the ends ard in engagement and
inner sec- This also means that for insertion of an electrical    tions
(39) of the inner sheared surfaces (26, 28) connector containing 80
electrical terminals hav-      between the ends are slightly overlapping,
the ing compliant retention sections of the present in-    shear plane
extending beyond the ends of dis- vention will require about one-half of
the inser-      placed portions of the reformed resilient leg mem- tion
forces as would be required for insertion of  65   bers (22, 24). 5    9
EP0205461 B1                      10 



2. A method according to claim 1, characterized    jungenden Flachen (34
bis 40) in rechten Win- in that the ends of the first-formed resilient leg
keln zu den inneren Scherflachen (26, 28) besit- members (22, 24) have
tapered surfaces (34, 36,       zen, welche weniger verjungt sind, als die
sich 38, 40) at right angles to the inner shear surfaces   verjuingenden
Flachen (34 bis 40) der erstge- (26, 28) with the taper being about 45
degrees.  5    formten elastischen Schenkelelemente (22, 24). 3. A method
according to claim 1. characterized       4. Verfahren nach Anspruch 3,
dadurch ge- in that the ends of the second-formed resilient leg
kennzeichnet, dass die vorderen Enden (34, 36) members (22, 24) have
tapered surfaces (30-40)        mit einem Verjungungswinkel von 10 bis 250
ver- at right angles to the inner shear surfaces (26, 28)  sehen sind und
die hinteren Enden (38, 40) mit which are tapered less than the tapered
surfaces   10   einem Verjuingungswinkel von 20 bis 40. (34-40) of the
first-formed resilient leg members (22,24).
Revendications 4. A method according to claim 3, characterized       1.
Procede de fabrication d'une borne electri- in that the forward ends (34,
36) are tapered 1 0     que (10) du type destine A etre insere dans un to
25 degrees and the rearward ends (38, 40) are   15   trou (18) d'un element
de panneau electrique tapered 20 to 40 degrees.
(20), comprenant les 6tapes qui consistent: A cisailler une section
globalement oblongue Patentanspruche
(44) le long d'un plan de cisaillement qui s'6tend 1. Verfahren zur
Herstellung eines elektrischen     entre deux extr6mit6s de section
oblongue (44) Anschlusses (10) derjenigen Art, die in ein Loch   20   tout
en deplacant simultanement des parties si- (18) eines elektrischen
Paneelelements (20) ein-      tuees de chaque cot6 du plan de cisaillement
dans zusetzen ist, umfassend die folgenden Verfah-         des directions
opposees et normales A la section rensschritte:
oblongue (44) afin de former des blements de Abscheren eines allgemein
langlichen Ab-            branches elastiques (22, 24) relies a leurs
extre- schnitts (44) entlang einer Scherebene, die sich    25    mites et
presentant des surfaces interieures cisail- zwischen zwei Enden des
langlichen Abschnitts         lees (26, 28) disposees dans un plan de
cisaille- (44) erstreckt, wahrend gleichzeitig Teile an jeder   ment; et
caracterise par l'autre etape qui consiste Seite der'Scherebene in
entgegengesetzten Rich-         a refaconner les elements de braches
elastiques tungen senkrecht zum linglichen Abschnitt (44)        (22, 24)
afin qu'ils aient une longueur inf6rieure A ausgelenkt werden, wodurch
elastische Schen-   30   la longueur des elements de branches elastiques
kelelemente (22, 24) geformt werden, die an ih-       (22, 24) faconnes en
premier, les extremites des ren Enden miteinander verbunden sind und in-
elements de branches (22, 24) etant cisaillees nere abgescherte Flachen
(26, 28) besitzen, wel-      jusqu'A au moins leurs points les plus
exterieurs che in einer Scherebene liegen; und gekennzeich-      afin
qu'elles puissent se deplacer librement l'une net durch den weiteren
Verfahrensschritt dass die   35    par rapport a l'autre, les surfaces
interieures cisail- elastischen Schenkelelemente (22, 24) so umge-
lees (26, 28) situees dans les extremites etant en formt werden, dass die
elastischen Schenkelele-       contact et des sections interieures (39) des
surfa- mente (22, 24) eine Lange besitzen, die geringer      ces
interieures cisaillees (26, 28) entre les extre- ist als die Lange der
zuerst geformten elastischen    mites se chevauchant legerement, le plan de
ci- Schenkelelemente (22, 24), dass die Enden der   40   saillement
s'etendant au-dela des extrbmites des Schenkelelemente (22,24) wenigstens
bis zu ih-        parties deplacees des elements de branches Alas- ren
aussersten Punkten geschert werden, so dass       tiques refaconnes (22,
24). sie frei relativ zueinander bewegbar sind, dass die     2. Procede
selon la revendication 1, caracterise inneren gescherten Flachen (26, 28)
in den En-        en ce que les extremites des elements de branches den
sich miteinander im Eingriff befinden und in-   45    elastiques (22, 24)
fasonnes en premier presen- nere Abschnitte (39) der inneren gescherten
Fla-      tent des surfaces inclinees (34, 36, 38, 40) a an- chen (26, 28)
zwischen den Enden sich leicht          gle droit par rapport aux surfaces
interieures de ci- uberlappen, und dass sich die Scherebene uber
saillement (26, 28), l'inclinaison etant d'envir~on die Enden von
ausgelenkten Abschnitten der um-        45. geformten elastischen
Schenkelelemente (22, 24)   so    3. Procede selon la revendication 1,
caracterise hinauserstreckt.                                      en ce que
les extremites des elements de branches elastiques (22, 24) fasonnes en
second presen- 2. Verfahren nach Anspruch 1, dadurch ge-           tent des
surfaces inclinees (34 a 40) A angle droit kennzeichnet, dass die Enden der
zuerst geform-       par rapport aux surfaces interieures de cisaille- ten
elastischen Schenkelelemente (22, 24) sich   55   ment (26, 28), lesquelles
sont moins inclinees verjungende Oberflachen (34, 36, 38, 40) besit-
que les surfaces inclinees (34-40) des elements zen, die sich in rechten
Winkein zu den inneren       de branches elastiques (22, 24) fasonnes en
Scherflachen (26, 28) erstrecken, wobei der Ver-      premier.
jungungswinkel etwa 450 betragt.                        4. Procede selon la
revendication 3, caracterise 60   en ce que les extremites avant (34, 36)
sont incli- 3. Verfahren nach Anspruch 1, dadurch ge-           n6es de 10
a 250 et les extremites arriere (38-40) kennzeichnet, dass die Enden der
zweitgeformten       sont inclin6es de 20 A 40. elastischen
Schenkelelemente (22, 24) sich ver- 6    


