
SPECIFICATION                       ELECTRICAL CONNECTOR ASSEMBLY FOR
MOUNTING ON A PRINTED CIRCUIT BOARD          Field of the Invention 5
This invention generally relates to the art of 



electrical connectors and, particularly, to an electrical        connector
assembly of the type adapted for mounted on a        printed circuit board.
Background of the Invention 10               Multi-circuit electrical
connectors of the type        adapted for mounting on a printed circuit
board typically        include a plurality of electrical contact members or
terminals disposed within a unitary dielectric housing,        normally a
molded plastic housing in which the terminals 15     are inserted following
molding.  In these assemblies, the        housing typically surrounds
portions of the terminals        adjacent the printed circuit board to
provide rigid support        for the terminals. In some instances, one or
more mounting        posts are molded integrally with the housing and are
20     positionable in holes in the printed circuit board.
The terminals of such connector assemblies often        have solder tails
insertable through holes in the printed        circuit board for soldering
to circuit traces on the board 



and/or in the holes. The solder tails sometimes are used 25     to lock the
connector assembly to the circuit board prior         to soldering or at
least to maintain the connector assembly         mounted on the- board
during soldering of the assembly to         the board. This locking often
is accomplished by enlarged         head portions or laterally projecting
hooks which snap 30     under the bottom side of the printed circuit board
and        thereby hold the connector assembly to the board.   The
-2-  



terminals may be thin stamped contact members, with a        stamped
locking hook projecting outwardly from one side of        the solder tail
portion for locking under the bottom side        of the board. 5
One of the problems in using "hooked" solder        tails of the terminals
for locking the connector assembly        to the circuit board is in
accommodating variances in the        size or location of the holes in the
board through which        the solder tails are inserted and variances in
the 10     dimensions of the solder tail.  U.S. Patent No. 5,076,804
to Bertho et al, dated December 31, 1991 and assigned to        the
assignee of this invention, is directed specifically to        those
problems in "hooked" solder tails by providing an        electrical
connector assembly with terminals. which have 15     hooked  solder  tails
considerably  less  sensitive  to        variations in the holes in the
printed circuit board.                  Another approach involving the use
of the solder 



tails for maintaining an electrical connector assembly        mounted on a
printed circuit board during soldering of the 20     assembly to the board
is shown in U.S. Patent No. 4,847,588        to Doutrich, dated July 11,
1989. Rather than employing        stamped terminals, the electrical
connector assembly        disclosed in that patent uses a plurality of
terminal pins        which are relatively thick and stiff.   Ends of the
pins 25     define the solder tails.  A few of the total number of pins
in the connector assembly have offset portions in the form         of
crimps. Each crimp is shaped so that each pin contacts         the printed
circuit board only within its respective hole         and only on one side
of the hole and only at its crimp. 30     This patent specifically
discloses that the crimp exerts a         relatively high normal force
against the board at one side         of the respective hole, and the
remainder of the pins are         straight (i.e. without a crimp).    



-3-                     One of the problems in using thick and stiff pins
as the solder tails in connector assemblies as described        above,
again revolves around accommodating variances in the        size or
location of the holes in the printed circuit board 5     into which the
pins are inserted and variances in the        dimensions of the solder
tails.  Forming thick and stiff        pins with crimps, as described
above, is not near as        exacting a fabrication technique as in
stamping metal.        Therefore, the crimps must be offset an excess
amount to 



10     accommodate the variance of tolerances in the solder tails        to
ensure they contact the circuit board holes.  In many        assemblies,
this results in unduly high insertion forces in        mounting the
connector assembly to the board. That is why        only a few of the
solder tails of the stiff and thick 15     terminal pins in the 4,847,588
patent are crimped, while        the remainder of the pins are straight.
Therefore, two.        different types of terminal pins must be fabricated
for use        in a single connector assembly which, of course, increases
the costs of manufacturing the assembly. 20               It can be seen
from the above that, whether        connector assemblies employ stamped
"hooked" terminals or        thick and stiff crimped terminals, problems
continue to        persist in using the solder tails of the terminals as
the        means for maintaining an electrical connector assembly 25
mounted  on  a printed  circuit  board  during  soldering        processes.
The present  invention  is directed  to an        improved electrical
connector assembly of the type adapted        for mounting to a printed
circuit ,board, utilizing the 



solder tails of the terminals for holding the assembly to 30     the board
during soldering.           Summary of the Invention                  An
object, therefore, of the invention is to        provide a new and improved
system for maintaining an                                             -4-



electrical connector assembly mounted on a printed circuit        board
during soldering of the assembly to the board.                  In the
exemplary embodiment of the invention, the        system includes a housing
having a plurality of terminals 5     mounted therein.    The terminals
include  solder  tails        projecting from the housing for insertion
into respective        holes in the printed circuit board.   Each terminal
is        stamped in planar form of sheet metal material. The solder
tails are arranged in a row of pairs thereof, with the 10     solder tails
in each pair being in a plane transverse to        the row. All of the
solder tails are of similar shape with        each solder tail including a
straight intermediate section        projecting from the housing, a
straight tip section for        insertion into a respective hole in the
printed circuit 15     board,   and  an  offset  curved  section  between
the        intermediate and tip sections. The curved section of one
solder tail extends in a direction transverse to the row        opposite to
the curved section of the other solder tail in 



each pair thereof. Each curved section is shaped such that 20     each
solder tail engages the printed circuit board only at        its  curved
section within  its respective hole.    The        straight section and the
tip section of each solder tail        are collinear.
Other objects, features and advantages of the 25     invention will be
apparent from the following detailed        description taken in connection
with the accompanying draw-        ings.          Brief Description of the
Drawings                  The features of this invention which are believed
30     to be novel are set forth with particularity in the append-
ed claims.  The invention, together with its objects and        the
advantages thereof, may be best understood by reference        to the
following description taken in conjunction with the   



accompanying drawings, in which like reference numerals identify like
elements in the figures and in which:           FIGURE 1 is a perspective
view of an electrical connector   assembly   and   a  printed   circuit
board incorporating.the system of the invention;           FIGURE 2 is an
end elevation view of the connector assembly mounted to the printed circuit
board, with the board in section; 



FIGURE 3 is a depiction of two pairs of terminals as they are stamped from
a continuous strip of sheet metal material;           FIGURE 4 is an
elevation view of a terminal pin of the prior art inserted into a hole in a
printed circuit board;           FIGURE 5 is a view similar to that of
Figure 4, but of one of the stamped solder tails of the present invention;
and           FIGURE 6 is a section taken generally along line 6-6 of
Figure 4.           FIGURE 7 is a section taken generally along line 7-7 of
Figure 5.            Figures 8 and 9 show alternate embodiments of pairs of
terminals similar to Fig. 3.    Detailed Description of the Preferred
Embodiment           Referring to the drawings in greater detail, and 



first to Figure 1, a system, generally designated 10, is provided for
maintaining an electrical connector assembly, generally designated.12,
mounted on a printed circuit board 14 during soldering of the assembly to
the board.           Connector assembly 12 includes a housing 16 unitarily
molded of dielectric material, such as plastic or the like, for mounting a
plurality of terminals, generally designated 18, therein.   The terminals
include solder tails, generally designated 20, projecting from the bottom
of the housing for insertion into respective holes 22 in          



printed circuit board 14. Housing 16 includes a plurality        of
terminal-receiving passages 24 for receiving portions,        such  as
"silos",  of a complementary mating  connector        assembly (not shown).
5               Terminals  18  are  mounted  within  terminal-
receiving passages  24  such that  solder  tails  20 are        arranged in
a row of pairs thereof, the row extending        generally in the direction
of double-headed arrow "A" (Fig.        1).  The solder tails in each pair
thereof are in a plane 10     extending transverse to the row.  This can be
seen by the        array of holes 22 in board 14 and the array of terminal-
receiving passages 24 in housing 16. This arrangement also        can be
seen by the one pair of solder tails extending into        their respective
holes 22 in Figure 2. 15               Referring to Figure 3, all of
terminals 18 and 



their solder tails 20 are of similar shape and each        terminal is
stamped in planar form from sheet metal        material.    Figure  3
shows  two  pairs  of  terminals        respectively joined by a pair of
sheet metal webs 26 to a 20     carrier strip 28 which carries the
terminals through a        stamping processing machine as is known in the
stamping        art.   Each terminal includes a body portion 30 and a
contact pin 32 projecting from the body portion opposite        solder tail
20.  The body portions are used to rigidly 25     mount  the terminals
within  their respective  terminal-        receiving passages 24 (Fig. 1).
Contact pins 32 project        into the passages for interengagement with
respective        female contacts or sockets of the complementary mating
connector assembly. 30               As stated above, all of the solder
tails 20 of        terminals 18 are similar in shape.   Still referring to
Figure 3, each solder tail includes a straight intermediate        section
34 which projects from housing 16 as seen in Figure        2, a straight
tip section 36 for insertion into a 



-7-           respective hole 22 in printed circuit board 14, and an
offset curved section 38 between the intermediate and tip        sections.
As seen clearly in Figures 2 and 3, the curved 5     section 38 of one
solder tail 20 in each pair thereof        extends in a direction
transverse to the row of solder        tails opposite the curved section 38
of the other solder 



tail in the same pair. In addition, each curved section 38        is shaped
such that each solder tail engages printed 10     circuit board 14 only at
a portion of the curved section        within its respective hole as seen
in Figure 2. Therefore        the normal force exerted by the portion of
the curved        section 38 engaging within the hole 22 in the printed
circuit board 14 of one solder tail in a pair is opposite 15     to the
normal force exerted by the engaging portion of the        curved section
38 of the other solder tail of the pair.                  Figures 8 and 9
show alternate embodiments of the        terminals 18 similar to Figure 3
as the terminals exit the        stamping processing machine. These
embodiments have not 20     only solder tails 20 with curved sections 38
but also        straight solder tails 21.   These embodiments allow for
adjacent pairs of solder tails having one tail 20 with a        curved
section 28 and the other tail 21 of the pair to be        straight, to
alternate the curved and straight solder tails 25     or for adjacent pairs
of solder tails to alternate between        one pair having both tails 20
with a curved section 38 and 



the adjacent pair having both straight tails 21.                  Figures 4
and 5 show the importance of one        feature of the invention which
facilitates insertion of the 30     solder tails into their respective
holes in the printed        circuit board and, thereby, facilitates
mounting the        electrical  connector  assembly  on  the  board.
More        particularly, Figure 4 shows a solder tail or terminal pin,
generally designated 40, according to the prior art.  The
REPLACEMENT SHEET         



pin is insertable in the direction of arrow "B" into a hole        42 in a
printed circuit board 44.   The solder tail or        terminal pin is a
formed pin and includes an intermediate        section 46 which generally
would correspond to intermediate 5     section 34 of solder tail 20
according to the invention.        Pin 40 also includes a curved or bent
section 48 between        intermediate  section 46 and a tip  section  50.
The        dimension between the portion of the bent section 48
engaging within hole 42 and the edge of the intermediate 10     section 46
is defined as the offset and is designated as        dimension  "C"  in
Figure 4.   Intermediate  section 46        projects from the housing of
the connector (not shown)        along an axis 52 which is generally
perpendicular to        printed circuit board 44. However, note that the
axis 54 



15     of tip section 50 is at an angle to axis 52 and extends
oblique to the printed circuit board.  As stated above,        such formed
pins are not exacting, and it is very difficult        to control the angle
of tip section 50. Therefore, holes        42 must be made excessively
large, or the tip sections make 20     it difficult to properly locate the
connector for insertion        into the board.                  Now,
referring to Figure 5, it can be seen that,        according to the
invention, intermediate section 34 and tip        section 36 of solder tail
20 are collinear or coaxial on an 25     axis 56.   This means that the tip
section 36 will be        located at the true position of the terminal.
This        collinearity feature facilitates mounting the electrical
connector assembly on the board.                  The importance of other
features of the invention 30     are shown in Figures 4, 5, 6 and 7.  The
coining operation        which forms the bent section 48 in the prior art
does not        accurately form the offset dimension "C" as shown in Figure
4 or the longitudinal dimension "E" of the cross section as 



-9-           shown in Figure 6.  Because of the inability to maintain
tolerances of the offset dimension "C" and the longitudinal
dimension "E", due to the extrusion of the metal during the        coining
process, the bent section 48 must have an excess 5     offset.  This excess
offset is required to accommodate the        variance of tolerances in the
bent section 48 to ensure the        engaging portion of the bent section
contacts within the        respective circuit board hole 42. This results
in a higher 



insertion force than would be necessary. Accordingly, in 10     the prior
art, only some and not all of the pairs of solder        tails may have the
formed bent sections in order to reduce        the insertion force.
According to the invention, the offset distance        of the curved
section 38, shown as dimension "C" in Figure 15     5, and the longitudinal
dimension "F" of the cross section-        of the engaging portion as shown
in Figure 7 are maintained        accurately.  The accurately dimensioned
offset and cross        section features, which can only be obtained by
stamping        the curved section 38, allow the engaging portion of each
20     curved section 38 to exert an accurately predetermined
amount of normal force within the hole 22 in the printed         circuit
board 14. Thus a connector having a large number         of solder tails
with curved sections can have almost the         same total insertion force
as a connector having a smaller 25     number  of  terminals  by  merely
changing  the  offset         dimension. With such a stamped curved
section, according 



to the invention, there is no need for an excess offset to
accommodate any variance of tolerance resulting in an         unnecessary
increase in the insertion force. 30                It will be understood
that the invention may be         embodied in other specific forms without
departing from the         spirit or central characteristics thereof.   The
present         examples and embodiments, therefore, are to be considered
-10-  



in all respects as illustrative and not restrictive, and the invention is
not to be limited to the details given herein.                
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CLAIMS                   1. A system (10) for maintaining an electrical
connector assembly (12) mounted on a printed circuit board       (14)
during soldering of the assembly to the board,       comprising:
a housing (16) having a plurality of terminals        (18) mounted therein,
the terminals including solder tails        (20) projecting from the
housing for insertion into        respective holes (22) in the printed
circuit board, 10              each terminal (18) being stamped in planar
form       of sheet metal material,                 the solder tails (20)
being arranged in a row of       pairs thereof, with the solder tails in
each pair being in       a plane transverse to the row, 



all of the solder tails (20) being of similar       shape  with  each
solder  tail  including  a  straight       intermediate section (34)
projecting from the housing, a       straight tip section(36) for insertion
into a respective       hole in the printed circuit board, and an offset
curved 20    section (38) stamped in a curve integrally connecting the
intermediate and tip sections, all of said sections having        planar
surfaces in the same plane, said curved section (36)        having a
stamped edge generally perpendicular to said        planar surfaces, 25
the  curved section  (38)  of one solder tail       extending in a
direction transverse to the row opposite the       curved section of the
other solder tail in each pair       thereof, and                  each
curved section (38) being shaped such that 30    the stamped edge of each
solder tail (20) engages the       printed circuit board (14) only at the
stamped edge of the       curved section within its respective hole (22).  



-12-                   2.  The system of claim 1 wherein the straight
intermediate section (34) and the straight tip section (36)       of each
solder tail (20) are collinear.                   3. A system (10) for
maintaining an electrical       connector assembly (12) mounted on a
printed circuit board       (14)   during soldering of the assembly to the
board, 



comprising:                  a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails l0     (20)
projecting  from  the  housing  for  insertion  into       respective
holes. (22) in the printed circuit board,                  each terminal
(18) being stamped in planar form       of sheet metal material,
the solder tails (20) being arranged in a row of 15     pairs thereof, with
the solder tails in each pair being in       a plane transverse to the row,
all of the solder tails (20) being of similar        shape  with  each
solder  tail  including  a  straight        intermediate section (34)
projecting from the housing, a 20    straight tip section (36) for
insertion into a respective        hole in the printed circuit board, and
an offset curved        section (38) stamped in a curve integrally
connecting the        intermediate and tip sections, all of said sections
having        planar surfaces in the same plane, said curved section (36)
25    having  a stamped  edge generally perpendicular to said 



planar surfaces,                  each curved section (38) being shaped
such that        the stamped edge of each solder tail (20) engages the
printed circuit board (14) only at the stamped edge of the        curved
section within its respective hole (22).                    4.  A system
(10) for maintaining an electrical        connector assembly (12) mounted
on a printed circuit board
REPLACEMENT SHEET      



-13-         (14) during soldering of the assembly to the board,
comprising:                 a housing (16) having a plurality of terminals
(18) mounted therein, the terminals including solder tails 5    (20)
projecting  from  the  housing  for  insertion  into       respective holes
(22) in the printed circuit board,                 each terminal (18) being
stamped in planar form       of sheet metal material,                 the
solder tails (20) being arranged in a row of       adjacent pairs thereof,
with the solder tails in each pair       being in a plane transverse to the
row, 



one of the solder tails (20) in each pair       including a straight
intermediate section (34) projecting       from the housing, a straight tip
section (36) for insertion       into a respective hole in the printed
circuit board, and an       offset curved section (38) stamped in a curve,
integrally       connecting the intermediate and tip sections, all of said
sections having planar surfaces in the same plane and said       curved
section (38) having a stamped edge generally 20    perpendicular to said
planar surface,.                 the stamped edge of the curved section
(38) of       one solder tail (20) extending in a direction transverse to
the row opposite the curved section of the other solder       tail in each
pair thereof, 25              each curved section (38) being shaped such
that       the stamped edge of each solder tail (20) engages the
printed circuit board (14) only at a portion of the stamped       edge of
the curved section within its respective hole (22),       and 30
the straight intermediate section (34) and the 



straight tip section (36) of each solder tail (20) being       collinear to
each other.    




