
310 C 1 2003 SPECIFICATION ELECTRICAL CONNECTOR AND METHOD OF ASSEMBLING
SAME Field of the Invention This invention generally relates to the art of
electrical connectors, including a  method of assembling a plurality of
terminals into a connector housing. Background of the Invention Generally,
a typical electrical connector includes some form of dielectric or
insulating housing mounting a plurality of conductive terminals. For
instance, the  housing may be molded of plastic material and the terminals
may be stamped and  formed of sheet metal material. The housing has
terminal-receiving passages into  which the terminals are inserted so that
contact portions of the terminals are exposed  for engaging the contact
portions of the terminals of a complementary mating  connector or other
connecting device. A typical electrical connector has a front mating end or
face at which the  contact portions of the terminals are exposed, and a
rear terminating end or face at  which terminating portions of the
terminals are located. The terminal-receiving  passages extend generally
between the mating and terminating ends of the connector  housing. In
assembling such electrical connectors, the terminals can be inserted into
the passages either from the rear end of the housing or from the front end
of the  housing. When terminals are inserted into the terminal-receiving
passages from the rear  terminating end of the connector housing, problems
have been encountered with the  



terminals having a tendency to back out of the housing in response to
mating forces  on the terminals at the front mating end of the connector.
Often, a second housing  component is utilized in order to counteract this
tendency. However, this adds both  material and manufacturing costs to the
assembly. I 3 1 0 C T 2003 When terminals may have been inserted into their
passages from the front  mating end of the connector housing, different
problems have been encountered.  Depending on the spacing or pitch of the
terminals, an adequate surface may not exist to push the terminals into
their passages- Further, if the front or contact portion of the  terminals
is utilized for pushing, extra care must be exercised in order to avoid
damaging or misaligning the contact portion of the terminals. The present
invention is directed to a unique method of gang loading a  plurality of
terminals into a connector housing while the terminals are joined by a
carrier strip. Summary of the Invention An object, therefore, of the
invention is to provide a new and improved  electrical connector in which
terminals are gang loaded into the connector housing.  Another object of
the invention is to provide a unique method of assembling a plurality of
terminals into a housing of an electrical connector. The invention
contemplates that the terminals initially are joined by a carrier  strip.
The housing has a plurality of terminal-receiving passages. In the
exemplary embodiment of the invention, the housing is provided with a  



slot communicating with and spanning a plurality of the terminal-receiving
passages.  The terminals are inserted into the slot in an insertion
direction while the carrier strip  is still attached. The terminals and
carrier strip then are moved transversely of the  insertion direction until
the terminals are positioned in the terminal-receiving  passages. The
invention contemplates moving the terminals in the insertion direction to
seat the terminals in the terminal-receiving passages after the terminals
are moved  transversely of the insertion direction into the passages. The
terminals are moved in  the insertion direction until abutment shoulders on
the terminals engage abutment  surfaces on the housing. The carrier strip
then can be removed from the terminals. Other objects, features and
advantages of the invention will be apparent from  the following detailed
description taken in connection with the accompanying draw- ings. 2 3 1 0 C
r 2003 Brief Description of the Drawings The features of this invention
which are believed to be novel are set forth with  particularity in the
appended 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 front perspective view of an electrical connector having
terminals assembled according to the invention with certain terminals
removed for  



clarity; FIGURE 2 is a rear perspective view of the connector of Figure 1;
FIGURE 3 is a front elevational view of the connector of Figure 1; FIGURE 4
is a horizontal cut-away perspective view of the connector housing  with
one of the terminal clusters yet to be inserted in the housing; FIGURE 5 is
a vertical cut-away perspective view of the connector housing  with only
one of the terminal clusters about to be inserted into the housing;  FIGURE
6 is a view similar to that of Figure 4 with the carrier strip of the
terminal cluster inserted through one of the insertion slots in the
housing;  FIGURE 7 is a view similar to that of Figure 5 with the carrier
strip of the  terminal cluster inserted through one of the insertion slots
in the housing: FIGURE 8 is a view similar to that of Figure 6 with the
terminal cluster  moved transversely of the insertion direction until the
terminals are positioned in the  terminal receiving passages; FIGURE 9 is a
view similar to that of Figure 7 with the terminal cluster  moved
transversely of the insertion direction until the terminals are positioned
in the  terminal receiving passages; FIGURE 10 is a view similar to that of
Figure 8 with the terminal cluster  being moved rearwardly in the insertion
direction to its final position; FIGURE 11 is a view similar to that of
Figure 9 with the terminal cluster  being moved rearwardly in the insertion
direction to its final position; and 3 i 



31 O C T 2003 FIGURE 12 is a view similar to that of Figure 10 but with the
housing further  cut-away to show the abutment surfaces between the
terminals and the housing. 4 3 10 C T 2003 Detailed Description of the
Preferred Embodiment Referring to the drawings in greater detail, and first
to Figures 1-3, the  invention is embodied in an electrical connector,
generally designated 14. The  connector is a shielded connector and
includes a dielectric housing, generally  designated 16, substantially
surrounded by a shield, generally designated 18. The  shield includes a
front part defined by a flange 20 and a forwardly projecting shroud  22,
and a rear part defined by a flange 24 and a rearwardly projecting shroud 2
6.  Flanges 20 and 24 of the front and rear shield parts are juxtaposed
against each other  and clamped together by tabs 27 projecting rearwardly
from flange 20 and bent  behind flange 24 as best seen in Figure 2.
Rearwardly projecting shroud 26 of the rear  shield part substantially
surrounds housing 16, and forwardly projecting shroud 22 of  the front
shield part defines a front mating receptacle of the connector and
surrounds  the contact portions of the terminals as described below. In
particular, referring to Figure 4 in conjunction with Figures 1-3,
dielectric  housing 16 is a one-piece structure unitarily molded of plastic
material. The housing  includes a front mating face 28 and a rear
terminating face 30. A plurality of  terminal-receiving passages 32 extend
through the housing between the front and rear  faces, The passages include
a relatively wide forward section 32w and a relatively  



narrow rearward section 32n (Fig. 12) and are separated by partitions 34.
As best  seen in Figure 3, a plurality of insertion slots 36 communicate
with and span the  terminal-receiving passages 32. These insertion slots
are horizontally separated in a  single plane by ribs 35. Figure 3 shows
that two of the insertion slots 36  communicate with and span three
terminal-receiving passages 32 while a central  insertion slot 36
communicates with and spans two terminal-receiving passages 32.  Partitions
34 have upper ribs 34a that define an upper edge 32a of the terminal
receiving passage 32 and a lower edge 36a of the insertion slot 36. Still
referring to Figures 1-4, connector 14 includes a plurality of stamped and
formed sheet metal terminals, generally designated 38 (Fig. 4), which are
assembled  into housing 16 so that the terminals are mounted in
terminal-receiving passages 32.  Each terminal includes a front contact
portion 40 and a rear tenninating portion 42. 5 3 10 C 12003 Each terminal
also includes a retention section 44 having outwardly directed teeth or
barbs 46. The retention sections form rearwardly projecting abutment
shoulders 48 at  opposite sides of the terminals. Terminals 38 are stamped
and formed from sheet metal into terminal clusters,  generally designated
50, comprised of a plurality of terminals joined by a carrier strip  52. In
the embodiment shown, the clusters have three terminals although different
numbers could be utilized. The carrier strip is sized for insertion into
one of the  insertion slots 36 (Fig. 3) extending through housing 16
between ftont mating face 28  and rear terminating face 30 thereof In the
embodiment shown, the two outer  



columns of terminal-receiving passages 32 include three passages 22
communicating  with each insertion slot 36, corresponding to three
terminals 38 in the cluster 50. The  central column of terminal receiving
passages 32 includes two passages 32  communicating with each invention
slot 36. As such, it can be seen that the invention  is not limited to
"gang loading" of terminal clusters of three terminals. Greater or  fewer
terminals can be employed in each cluster, with insertion slots 36
dimensioned  accordingly to receive the length of the carrier strip 52.
Figures 4-11 show the steps involved in assembling terminals 38 into
terminal-receiving passages 32 of dielectric housing 16 of connector 12.
Turning first  to Figures 4 and 5, it can be seen that five terminal
clusters 50 of three terminals 38  already have been mounted in housing 16.
One terminal cluster 50'is about to be  inserted into the housing in the
direction of arrow "A" which represents the "insertion  direction" of the
terminals. Figures 6 and 7 show the one terminal cluster 50' having been
inserted in  insertion direction "A" so that terminals 38 are aligned with
terminal-receiving  passages 32 and carrier strip 52 moves through
insertion slot 36 as best seen in Figure 7, until the carrier strip is
located beyond rear terminating face 30 of housing 16. It is  significant
to note in Figure 6 that: (a) terminals 38 of the cluster 50' are located
above  terminal-receiving passages 32 and within insertion slot 36; and (b)
the terminal cluster 50' has not been inserted rearwardly as far as the
five other terminal clusters  already mounted in the housing. 6 3 10 CT
2GO3 



Figures 8 and 9 show the terminal cluster 50'having been moved in a
direction  indicated by arrows "B" which is down or transverse to insertion
direction "A" (Figs.  6 and 7). When the terminal cluster 50'is moved
downwardly in the direction of  arrows "B," terminals 38 (particularly rear
terminating portions 42) drop from  insertion slot 36 through transition
area 37 and past upper ribs 34a into terminal- receiving passages 32.
Figures 10 and 11 show the terminal cluster 5 0' having been moved
rearwardly  in the direction of arrows "C" which is generally parallel to
the insertion direction of  the terminal cluster. During the movement of
the terminals in the direction of arrow  "C," the barbs 46 dig into the
partitions 34 at an area 34b in which the distance between adjacent
partitions is slightly less than the distance across retention section  44
and barbs 46 of terminal 38. Movement of the terminals 38 in the direction
of  arrow "C" ceases when Tearwardly projecting abutment shoulders 48
contact and  engage the abutment shoulders or surfaces 60 formed on
partitions 34 within ten-ninal- receiving passages 32. The abutment
surfaces 60 face forwardly for engaging the  rearwardly facing abutment
surfaces 48 of terminals 38. The terminals therefore  cannot back out of
the housing in response to mating forces on front contact portions  40 of
the terminals. In Figure 12, all of the terminals of all of the terminal
clusters  shown are fully seated within terminal-receiving passages 32 in
housing 16. The  retention sections 44 of the terminals are located in the
forward section 32w of  terminal receiving passages 32 and the terminating
portions 42 of the terminals extend  through the rearward section 32n of
the terminal receiving passages. The only  remaining step is to remove
carrier strips 52 from terminating portions 42, leaving all  



of the terminals 38 as separate and individual components. Wires or cables
then can  be attached to the rear terminating portions 42. The rear
terminating portions of the  terminals also can be formed into various
configurations, if desired, such as forming  the connector as a right
angled connector, with the rear terminating portions forming  terminal
tails for insertion into appropriate holes in a printed circuit board or a
surface  mount application in which the rear terminating portions form
terminal tails for  contacting conductive pads on a printed circuit board.
7 31 0 CT 2003 It will be understood that the invention may be embodied in
other specific  forms without departing from the spirit or central
characteristics thereof. For  example, by modifying the terminal insertion
slots and terminal-receiving passages,  the terminals could be inserted
from the rear face of the housing. The terminals would  be slid into the
insertion slot, dropped down and then slid back for final seating.  Another
alternative could utilize tails that are on a different plane compared to
the  contact and retention sections. In such embodiment, the contact and
retention sections  would enter the insertion slots and the terminals
dropped down before the tails enter  the insertion slot in the housing. As
such, a portion of the housing would initially act  as part of the
insertion slot and subsequently function as a portion of the terminal-
receiving cavities. The present examples and embodiments, therefore, are to
be  considered in all respects as illustrative and not restrictive, and the
invention is not to  be limited to the details given herein. 8 



31 OCT 2Q03 What is claimed is: 1. An electrical connector, comprising: a
dielectric housing having a mating face, a terminating face, a plurality of
stepped terminal-receiving passages extending between the faces and
defining an  insertion direction, each terminal-receiving passage being
configured to receive a  terminal therein and having an enlarged section
and a narrowed section, said enlarged  section being closer to said mating
face than said narrowed section, a rearward portion  of said enlarged
section having a forwardly facing abutment shoulder for engaging a
complementary abutment shoulder on a terminal inserted in the
terminal-receiving  passage, a terminal insertion slot in at least one of
said faces spanning the plurality of  terminal-receiving passages in a
direction transverse to said insertion direction and  being adjacent said
plurality of terminal receiving passages; and a plurality of electrically
conductive terminals secured within the terminal- receiving passages of the
housing, each said terminal having a contact section for  engaging a mating
electrical component, a tail section for interconnection to an  electrical
circuit member, a retention section for securing the terminal in its
respective  terminal-receiving passage, and an abutment shoulder engaging
said forwardly facing  abutment shoulder in its respective
terminal-receiving passage. 2. The electrical connector of claim 1 wherein
said housing is a unitarily  molded, one-piece member. 3. The electrical
connector of claim 1 wherein said housing further  includes a transition
region between each said terminal receiving passage and said  



insertion slot, and said tail section of each terminal is dimensioned so
that a portion  thereof passes through said transition region to permit
passage of said terminal from  said slot to said terminal receiving
passage. 9 31 0 CT 2003 4. The electrical connector of claim 1 wherein said
retention section of  each terminal is wider than the tail section of the
terminal, said retention section being  located within said enlarged
section of the housing and the tail section being located  within said
narrowed section of the housing. 5. The electrical connector of claim 3
wherein said retention section of  each terminal is wider than the tail
section of the terminal, said retention section being  located within said
enlarged section of the housing and the tail section being located  within
said narrowed section of the housing. 6. The electrical connector of claim
5 wherein said retention section is  secured within said housing
immediately adjacent said transition region. 7. The electrical connector of
claim 3 wherein said retention section is  secured within said housing
immediately adjacent said transition region. 8. The electrical connector of
claim 1 wherein said terminals are made  from sheet metal material having a
predetermined thickness, said insertion slot is at  least as tall as the
thickness of the sheet metal material of the terminals, and the  transition
region is at least as wide as the narrowest portion of the terminals. 9.
The electrical connector of claim 1 wherein said housing includes a
plurality of partitions between the terminal-receiving passages and
separating the  



terminals, the partitions having spaced apart upper ribs separating said
passages from  said insertion slot, said transition region being located
between a pair of said spaced  apart ribs. 10. The electrical connector of
claim 1 wherein said housing includes a  plurality of said insertion slots
and adjacent terminal-receiving passages. 10 3 1 0 CT 2003 11. The
electrical connector of claim 10 where said plurality of insertion  slots
are in a vertically spaced apart array. 11 31 O C T 2003 12. An electrical
connector, comprising: a dielectric housing having a front mating face, a
rear terminating face, a  plurality of stepped terminal-receiving passages
extending between the faces, and a  terminal insertion slot communicating
with and spanning the plurality of terminal- receiving passages; and a
plurality of electrically conductive terminals secured within the terminal-
receiving passages of the housing, each said terminal having a contact
section for  engaging a mating electrical component, a tail section for
interconnection to an  electrical circuit member, and a retention section
for securing the terminal in its  respective terminal-receiving passage;
said slot being dimensioned to receive said plurality of terminals therein
and  each said terminal-receiving passage being dimensioned to receive only
one terminal  



therein. 13. The electrical connector of claim 12 wherein said housing is a
unitarily  molded, one-piece member. 14. The electrical connector of claim
12 wherein each said terminal- receiving passage has a forwardly facing
abutment shoulder for engaging a  complementary abutment shoulder on a
terminal inserted in the terminal-receiving  passage and each said terminal
having an abutment shoulder engaging said forwardly  facing abutment
shoulder in its respective terminal-receiving passage. 15. The electrical
connector of claim 12 wherein said terminal insertion  slot extends through
one of said front mating face and a rear terminating face. 12 31 OCT 2003
16. The electrical connector of claim 12 wherein said housing further
includes a transition region between each said terminal receiving passage
and said  terminal insertion slot, and said tail section of each terminal
is dimensioned so that a  portion thereof passes through said transition
region to permit passage of said terminal  from said slot to said terminal
receiving passage. 17. The electrical connector of claim 16 wherein said
retention section of  each terminal is wider than the tail section of the
terminal. 18. The electrical connector of claim 16 wherein said retention
section is  secured within said housing immediately adjacent said
transition region. 19. The electrical connector of claim 12 wherein said
terminals are made  from sheet metal material having a predetermined
thickness, said insertion slot is at  



least as tall as the thickness of the sheet metal material of the
terminals, and the  transition region is at least as wide as the narrowest
portion of the terminals. 20. The electrical connector of claim 12 wherein
said housing includes a  plurality of partitions between the
terminal-receiving passages and separating the  terminals, the partitions
having spaced apart upper ribs separating said passages from  said terminal
insertion slot, said transition region being located between a pair of said
spaced apart ribs. 21. The electrical connector of claim 12 wherein said
housing includes a  plurality of said insertion slots and adjacent
terminal-receiving passages. 13 3 1 OCT 2003 22. A housing for an
electrical connector, comprising:  a unitarily molded, one-piece dielectric
body; a front mating face; a rear terminating face; a plurality of stepped
terminal-receiving passages extending between the faces,  each said
terminal-receiving passage being configured to receive a tenninal therein
and having a forwardly facing abutment shoulder for engaging a
complementary  abutment shoulder on a terminal inserted in the
terminal-receiving passage; a terminal insertion slot extending through one
of said faces, said terminal  insertion slot communicating with and
spanning the plurality of terminal-receiving  passages; and a plurality of
partitions between the terminal-receiving passages, the partitions  



having spaced apart upper ribs separating said passages from said insertion
slot,  whereby a plurality of terminals joined by a carrier strip can be
inserted into the housing by inserting the carrier strip first into the
slot and then moving the  terminals transversely into the passages. 23. The
housing of claim 22 wherein each terminal-receiving passage has  an
enlarged section and a narrowed section, said enlarged section being closer
to said  mating face than said narrowed section, a rearward portion of said
enlarged section  having said forwardly facing abutment shoulder therein.
24. The housing of claim 22 further including a plurality of said insertion
slots and adjacent terminal-receiving passages. 14 3 10 CT 2003 25. A
method of assembling a plurality of terminals into a housing of an
electrical connector, comprising the steps of: providing a housing having a
front mating face, a rear terminating face and a  plurality of
terminal-receiving passages extending in a direction between the faces,
and a terminal insertion slot, the insertion slot communicating with and
spanning a  plurality of the terminal-receiving passages; providing a
plurality of electrically conductive terminals joined by a carrier strip;
inserting the plurality of terminals into said insertion slot in an
insertion  direction; moving the terminals and carrier strip transversely
of said insertion direction  



until the terminals are positioned in the terminal-receiving passages;
moving the terminals parallel to said insertion direction to seat the
terminals in  the terminal-receiving passages after the terminals are moved
transversely of the  insertion direction into the passages; and removing
the carrier strip from the terminals. 26. The method of claim 25 wherein
the terminals are moved in said  seating movement until abutment shoulders
on the terminals engage abutment  surfaces on the housing. 27. The method
of claim 25 wherein said terminals are inserted into said  housing by
inserting the carrier strip first into said slot, and said carrier strip is
removed with the carrier strip located beyond the rear terminating face
outside the  housing. 15 31 0 C T 2003 28. The method of claim 25 wherein
each said terminal has a tail section  for interconnection to an electrical
circuit member, said housing includes a plurality of  partitions between
the terminal-receiving passages, the partitions having spaced apart  upper
ribs separating said passages from said terminal insertion slot and
defining a  transition region located between a pair of said spaced apart
ribs, and said transverse  movement step includes moving said terminal tail
section through said transition  region from said insertion slot to said
terminal-receiving passage. 29. The method of claim 28 wherein said
terminal further includes a  retention section for securing the terminal in
its respective terminal-receiving passage,  



and said seating movement step includes moving said retention section of
said  terminal under said upper ribs. 16 31 OCT 2003 30. A method of
assembling a plurality of terminals into a housing of an  electrical
connector, comprising the steps of: providing the housing having a
plurality of terminal-receiving passages and a  terminal insertion slot
communicating with and spanning a plurality of the terminal- receiving
passages; providing a plurality of electrically conductive terminals joined
by a carrier strip; inserting the terminals into the terminal insertion
slot in an insertion direction;  moving the terminals and carrier strip
transversely of said insertion direction  until the terminals are
positioned in the terminal-receiving passages; and removing the carrier
strip from the terminals. 31. The method of claim 30 wherein said housing
is provided with a front  mating face and a rear terminating face with said
insertion slot extending through one  of said faces, and the carrier strip
is inserted into the slot at the front mating end of the  housing until the
carrier strip is located beyond the rear terminating end outside the
housing. 32. The method of claim 31 including a further step of moving the
terminals parallel to said insertion direction until abutment shoulders on
the terminals  engage abutment surfaces on the terminal-receiving passages
in order to seat the  



terminals in the terminal-receiving passages. 33. The method of claim 30
wherein said terminals are inserted into said  housing by inserting the
carrier strip first into said slot, and said carrier strip is  removed with
the carrier strip located beyond the rear terminating face outside the
housing. 17 3 1 O C T 2003 34. The method of claim 30 wherein each said
terminal has a section of  reduced width, said housing includes a plurality
of partitions between the terminal- receiving passages, the partitions
having spaced apart upper ribs separating said  passages from said terminal
insertion slot and defining a transition region located  between a pair of
said spaced apart ribs, and said transverse movement step includes  moving
said section of reduced width through said transition region from said
insertion slot to said terminal-receiving passage. 35. The method of claim
34 wherein said terminal further includes a  retention section for securing
the terminal in its respective terminal-receiving passage,  and said
seating movement step includes moving said retention section of said
terminal under said upper ribs. 18 


