
2 6 MAY 2004 SPECIFICATION CIRCUIT BOARD STRADDLE MOUNTED CONNECTOR Field
of the Invention This invention generally relates to the art of electrical
connectors and,  particularly, to a connector for straddle mounting at an
edge of a circuit board having  circuit traces on at least one side of the
board near the edge. Background of the Invention Electrical connectors
often are mounted to circuit boards, with the contact  portions of a
plurality of terminals mounted on the connector housing connected, as  by
soldering, to circuit traces on the surface of the circuit board. Most
often, the  connectors are mounted flush to the surface of the board or
near the edge of the board  where a portion of the connector housing might
overlap the board edge. With these  surface-mounted connectors, the
connector housing typically is mounted to the circuit  board by mounting
posts inserted into mounting holes in the board in a direction  generally
perpendicular to the board. The mounting posts do not necessarily
permanently fix the connector the board, but the posts precisely locate the
connector  and temporarily hold the connector during the soldering process
which permanently  fixes the connector terminals to the circuit traces of
the board. With surface-mounted  connectors, the connector also may include
a shield having grounding tabs soldered to  ground pads on the surface of
the circuit board. In some instances, design specifications require an
electrical connector to be  "straddle" mounted to the edge of the circuit
board. Such connectors often are used  where it is desirable to have the
terminals of the connector connected, as by soldering,  to circuit traces
on both opposite sides of the board. When a connector is straddle  mounted
to a circuit board, an edge of the board typically is inserted into a slot
of the  connector in a direction generally parallel to the board.
Therefore, mounting posts  



used with surface mounted connectors cannot be inserted into holes in the
board with 1 2 6 MAY 2004 straddle mounted connectors. Consequently,
somewhat elaborate mounting schemes  have been used to mount a straddle
mounted connector to the board during soldering  of the terminals to the
circuit traces on the board. Such schemes often create design  problems
because they require valuable "real estate" on the board which otherwise
could be used for routing circuit traces on the board. With the
ever-increasing  miniaturization of circuit board electronics, this problem
is magnified with high  density connectors and circuit board circuitry. The
present invention is directed to  solving these problems by providing novel
features which facilitate straddle mounting  an electrical connector to a
circuit board. Summary of the Invention An object, therefore, of the
invention is to provide a new and improved  electrical connector for
straddle mounting at an edge of a circuit board having circuit  traces on
at least one side of the board near the edge. In the exemplary embodiment
of the invention, the connector includes a  dielectric housing defining a
slot for receiving the edge of the circuit board. A  plurality of terminals
are mounted on the housing and include contact portions for  connection to
the circuit traces on the circuit board, as by soldering. A flexible
gripping arm is integral with the housing at one side of the slot for
yieldably engaging  the circuit board upon insertion of the board into the
slot. As disclosed herein, the housing is molded of plastic material, and
the flexible  gripping arm is molded integrally therewith. The contact
portions of the terminals  connect to circuit traces on both opposite sides
of the circuit board. The housing  defines a fixed datum plane at one side
of the slot for locating the circuit board. The  flexible gripping arm is
disposed at the opposite side of the slot for biasing the circuit  



board against the datum plane. The housing is elongated, with the terminals
mounted  on the housing spaced from opposite ends thereof. The slots are
provided with at least  one of the gripping arms near each opposite end of
the housing outside the terminals. 2 2 6 MAY 2004 Another feature of the
invention involves the provision of EMI tabs on a shield  of the connector.
Specifically, the slot, the flexible gripping arm and the contact  portions
of the terminals are located at a rear terminating face of the housing. A
shielding plate is juxtaposed against a front mating face of the housing.
The shielding  plate includes a plurality of integral, resilient EMI tabs
projecting forwardly thereof  for biasingly engaging a mounting panel to
which the connector can be mounted. The  shielding plate is stamped and
formed of sheet metal material, and the EMI tabs are  bent forwardly
thereof. Another feature of the invention involves a shield over at least a
portion of the  housing, with the shield including a generally planar
ground tab for connection to a  grounding pad on the circuit board. The
ground tab includes a small bump for sliding  over the grounding pad when
the circuit board is inserted into the slot. The bump  prevents the
remainder of the ground tab from wiping solder paste off of the  grounding
pad on the circuit board. Other objects, features and advantages of the
invention will be apparent from  the following detailed description taken
in connection with the accompanying draw- ings. 3 2 6 MAY 2004 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 embodying
the concepts of the invention; FIGURE 2 is a rear perspective view of the
connector; FIGURE 3 is an enlarged perspective view of one end of the
connector at the  rear thereof to better show one of the gripping arms;
FIGURE 4 is a further enlarged perspective view of one of the bifurcated
mounting posts showing the slot therein and one of the gripping arms;
FIGURE 5 is an enlarged perspective view of the right-hand end of the
connector as viewed in Figure 1, to better show two of the EMI tabs and one
of the  ground tabs of the connector shield; and FIGURE 6 is an enlarged
vertical section taken generally along line 6-6 of  Figure 2. 4 26 MAY 2004
Detailed Description of the Preferred Embodiment Referring to the drawings
in greater detail, and first to Figures 1 and 2, the  invention is
incorporated in an electrical connector, generally designated 10, for
straddle mounting at an edge of a circuit board (not shown) having circuit
traces on at  least one side of the board near the edge as is known in the
art. Connector 10 includes  a dielectric housing, generally designated 12,
which defines a front mating face 14  and a rear terminating face 16. A
plurality of terminals, generally designated 18, are  mounted in the
housing. A shield, generally designated 20, is mounted over the  housing,
primarily over the front of the housing as will be described in greater
detail  hereinafter. 



Housing 12 of connector 10 is elongated and includes a plurality of
generally  centrally located terminal-receiving passages 22 (Fig. 2) which
extend between front  mating face 14 and rear terminating face 16 of the
housing for receiving terminals 18  in at least three rows thereof. The
housing is a one-piece structure molded of dielectric material such as
plastic or the like. The housing has an elongated, generally  rectangular
mating portion 24 (Fig. 1) and opposite ends 26 (Fig. 2) which extend
longitudinally beyond mating portion 24. Mating portion 24 may extend
through a  rectangular opening in a mounting panel or backplane (not shown)
and a pair of  mounting holes 28 are formed through ends 26 for receiving
appropriate fasteners to  fix the connector to the panel. Referring to
Figures 3 and 4 in conjunction with Figure 2, housing 12 includes  a pair
of integrally molded, bifurcated mounting posts 30 which define a slot for
receiving the edge of the circuit board. Specifically, each bifurcated
mounting post 30  has a slot, generally designated 32, which receives the
edge of the circuit board in the  direction of arrow "A" (Fig. 4). Each
slot has a first side 34 and a second side 36.  First side 34 defines a
fixed or rigid datum plane for engaging one side of the circuit  board and,
thereby, precisely locating the board. A flexible gripping arm 38 is
molded integrally with each mounting post 30 at side 36 of slot 32 and
extends  generally parallel to insertion direction "A" as seen clearly in
Figure 4. The gripping 5 26 MAY 2004 arm has a projection 38a for engaging
the side of the circuit board opposite the side of  the board which engages
datum plane 34. Flexible gripping arm 38 has a chamfered  distal end 38b
for engaging the edge of the board and, thereby, flex the gripping arm
away from the board. When the board is fully inserted into slot 32,
projection 38a  engages the board and biases the board against datum plane
34 in the direction of  arrow "B" (Fig. 4). 



As best seen in Figures 2 and 3, a "fitting nail" 40 is fixed, as by a
press-fit,  into a slot 42 in the distal end of each mounting post 30. The
fitting nails are  fabricated of metal material and include flange portions
40a (Fig. 3) which are  soldered to mounting pads on the circuit board to
facilitate fixing the connector to the  board. Shield 20 of connector 10
includes a planar shielding plate 46 juxtaposed  against front mating face
14 of housing 12, along with a shroud 48 which is drawn  from the shielding
plate to project forwardly of the plate 46 and surrounds the  projecting
mating portion 24 of the housing as best seen in Figure 1. Plate 46 has a
pair of holes 50 aligned with mounting holes 28 through the housing. A pair
of top  flanges 52 project rearwardly of the front plate and are seated in
a pair of notches 54  of housing 12 as can be seen in Figures 2 and 3. A
feature of shield 20 is to provide positive protection against
electromagnetic  interference (EMI) when the connector is mounted to a
panel. The shield is stamped  and formed of conductive sheet metal
material. Referring to Figures 5 and 6 in  conjunction with Figure 1, four
EMI tabs 56 are stamped out of plate 46 of shield 20  and are bent
forwardly of the plate. Therefore when the connector is mounted with
mating portion 24 of the housing and with shroud 48 of the shield
projecting through  an aperture in a panel, EMI tabs 56 will positively
engage the panel. The tabs are  resilient and will yield in the direction
of arrows "C" (Fig. 6) when the connector is  secured to the panel by
appropriate fasteners extending through mounting holes 28 in  the housing
and 50 in the shield. 6 26 MAY 2004 The shield also is grounded to
appropriate grounding pads on the side of the  circuit board which is
engaged by gripping arms 38. Referring specifically to Figures  2, 3, 5 and
6, a pair of ground tabs 58 are integral with and project rearwardly of
plate  



46 of shield 20 through passages 60 (Fig. 6) of housing 12. The ground tabs
project  rearwardly of rear terminating face 16 of the housing adjacent to
the bifurcated  mounting post 30. Shield 20 is assembled to housing 12 in
the direction of arrow "D"  (Fig. 6). As ground tab 58 moves into passage
60, the distal end of the ground tab  engages a ramp 62 at the bottom of
the passage and biases the grounding tab upwardly  in the direction of
arrow "E". This accommodates any manufacturing tolerances  which might
space the ground tab from the grounding pad on the circuit board. Ground
tabs 68 also include means to prevent the ground tabs from wiping all  of
the solder paste off of the grounding pads on the circuit board.
Specifically, each  ground tab 58 has a small bump 64 punched therein which
projects upwardly  therefrom or in the direction of the circuit board. This
bump is the portion of the  ground tab that actually engages the solder
coated grounding pad on the circuit board.  With the bump being quite
small, it wipes very little of the solder paste off of the  grounding pad
on the circuit board so that there is a good solder connection between  the
grounding pad and ground tab 58 of shield 20. As stated above, terminals 18
(Fig. 2) are mounted through passages 22 in  housing 12. Each terminal
includes an enlarged or widened body portion 66 press-fit  into the
passages to fix the terminals in the housing. As seen in Figure 1, the
terminals have contact portions 68 projecting into silos 70 in mating
portion 24 of the  housing. The contact portions are shown as low force
helix female contact portions  for reception of an appropriate low force
helix male terminal of a complementary  mating connector. Terminals 18 are
mounted in three rows and have terminating portions  projecting rearwardly
of rear terminating face 16 of the housing as seen best in Figure  2, for
connection, as by soldering, to three rows of circuit pads on the circuit
board,  two rows being on one side of the board and one row being on the
opposite side 7 



2 6 MAY 2004 thereof. More particularly, as seen in Figure 2, the top row
of terminals have  terminating portions 72 all in a row closer to rear face
16 of the housing than the  terminating portions 74 of the middle row of
terminals. Therefore, the top and middle  rows of terminals engage (and are
soldered to) two rows of circuit pads on one side of  the circuit board.
The bottom row of terminals have terminating portions 76 in a row  for
engaging circuit pads on the opposite side of the circuit board as the
connector  straddles the edge of the board. Finally, although the features
of the invention are not limited to the specific  configuration of
connector 10 shown and described herein, it should be explained that
connector 10 is a combination ("combo") connector wherein terminals 18
primarily  are signal terminals. In addition, four power terminals,
generally designated 78, are  provided with contact portions 80 projecting
forwardly into mating portion 24 of the  housing as seen in Figure 1. Two
power terminals 78 are disposed on each opposite  side of a ground plate,
generally designated 82 (Fig. 2) which has terminating legs 84  for
connection, as by soldering, to grounding pads on opposite sides of the
circuit  board. 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 in all respects as  illustrative and not restrictive,
and the invention is not to be limited to the details  given herein. 8 What
is claimed is: 2 6 MAY 2004 1. An electrical connector for straddle
mounting at an edge of a circuit board having  circuit traces on at least
one side of the board near the edge, comprising: 



a dielectric housing defining a slot for receiving the edge of the circuit
board; a plurality of terminals mounted on the housing and including
contact portions for  connection to the circuit traces on the circuit
board; a flexible gripping arm integral with the housing at one side of
said slot for yieldably  engaging the circuit board upon insertion of the
board into the slot; and a shield over at least a portion of said housing,
the shield including a generally planar  ground tab for connection to a
grounding pad on the circuit board, the ground tab including a  small bump
for sliding over the grounding pad when the circuit board is inserted into
said  slot, the bump preventing the remainder of the ground tab from wiping
solder paste off of the  grounding pad on the circuit board. I 2. The
electrical connector of claim 1 wherein said housing defines a fixed datum
plane  at one side of the slot for locating the circuit board, and said
flexible gripping arm is disposed  at the opposite side of the slot for
biasing the circuit board against the datum plane. 3. The electrical
connector of claim I wherein said housing is molded of plastic material
and the flexible gripping arm is molded integrally therewith. 4. The
electrical connector of claim 1, including a plurality of said terminals
mounted on  the housing with contact portions for connection to circuit
traces on both opposite side of the  circuit board. 5. The electrical
connector of claim 1 wherein said housing is elongated with said  terminals
mounted thereon spaced from opposite ends of the housing, and including a
slot  with at least one of said gripping arms near each opposite end of the
housing outside the  terminals. 6. The electrical connector of claim 1
wherein said slot, flexible gripping arm and  contact portions of the
terminals are located at a rear terminating face of the housing, and
including a shielding plate juxtaposed against a front mating face of the
housing, the shielding  plate including a plurality of integral, resilient
EMI tabs projecting forwardly thereof for  



biasingly engaging a mounting panel to which the connector can be mounted.
9 6 MAY 2004 7. The electrical connector of claim 6 wherein said shielding
plate is stamped of sheet  metal material, and said EMI tabs are bent
forwardly thereof. 8. An electrical connector for straddle mounting at an
at an edge of a circuit board  having circuit traces on at least one side
of the board near the edge, comprising: an elongated dielectric housing
molded of plastic material and having opposite ends,  with a slot in each
opposite end for receiving the edge of the circuit board, the housing
defining a fixed datum plane at one side of each of the slot; a plurality
of terminals mounted on the housing between the opposite ends thereof  and
including contact portions for connection to the circuit traces on the
circuit board; a flexible gripping arm molded integrally with the housing
at an opposite side of each  slot for biasing the circuit board against the
datum plane defined at one side of the slot; and a shield over at least a
portion of said housing, the shield including a generally planar  ground
tab for connection to a grounding pad on the circuit board, the ground tab
including a  small bump for sliding over the grounding pad when the circuit
board is inserted into said  slot, the bump preventing the remainder of the
ground tab from wiping solder paste off of the  grounding pad on the
circuit board. 9. The electrical connector of claim 8, including a
plurality of said terminals mounted on  the housing with contact portions
for connection to circuit traces on both opposite sides of the  circuit
board. 10. The electrical connector of claim 8 wherein said slot, flexible
gripping arms and  contact portions of the terminals are located at a rear
terminating face of the housing, and  including a shielding plate
juxtaposed against a front mating face of the housing, the shielding  plate
juxtaposed against a front mating face of the housing, the shielding plate
including a  plurality of integral, resilient EMI tabs projecting forwardly
thereof for biasingly engaging a  



mounting panel to which the connector can be mounted. 11. The electrical
connector of claim 10 wherein said shielding plate is stamped of sheet
metal material, and said EMI tabs are bent forwardly thereof. 12. The
electrical connector of claim 8 wherein said ground tab is inserted into a
passage  in the housing which includes a ramp for biasing the ground tab
toward the circuit board. 13. A shielded electrical connector for mounting
through an aperture in a panel,  comprising: 10 2 6 MAY 2094 a dielectric
housing including a front mating face and forwardly projecting mating
portion for extending through the aperture in the panel; a plurality of
terminals mounted on the housing and including contact portions  extending
into the mating portion of the housing; and a shield over at least a
portion of the housing and including a shielding plate  juxtaposed against
the front mating face of the housing, a shroud projecting forwardly of the
shielding plate about the mating portion of the housing and a plurality of
integral, resilient  EMI tabs projecting forwardly to the shielding plate
for biasingly engaging the panel about  the aperture therein. 14. The
electrical connector of claim 13 wherein said shielding plate is stamped of
sheet  metal material, said EMI tabs are bent forwardly thereof. 15. An
electrical connector for straddle mounting at an at an edge of a circuit
board  having circuit traces on at least one side of the board near the
edge, comprising: a dielectric housing defining a slot for receiving the
edge of the circuit board; a plurality of terminals mounted on the housing
and including contact portions for  connection to the circuit traces on the
circuit board; a shield over at least a portion of the housing, the shield
including a generally planar  ground tab for connection to a grounding pad
on the circuit board, the ground tab including a  



small bump for sliding over the grounding pad when the circuit board is
inserted into said  slot, the bump preventing the remainder of the ground
tab from wiping solder paste off of the  grounding pad on the circuit
board. 16. An electrical connector for straddle mounting at an at an edge
of a circuit board  having circuit traces on at least one side of the board
near the edge, comprising: a dielectric housing including a front mating
face and a rear terminating face, said  housing defining a slot for
receiving the edge of the circuit board; a plurality of terminals mounted
on the housing and including contact portions for  connection to the
circuit traces on the circuit board; a shield over at least a portion of
the housing and including a shielding plate  juxtaposed against the front
mating face of the housing, the shield including a generally  planar ground
tab extending from the shielding plate through a passage in the housing for
connection to a grounding pad on the circuit board. 17. The electrical
connector of claim 16 wherein the ground tab includes a small bump  for
sliding over the grounding pad when the circuit board is inserted into said
slot, the bump 11 Z 6 MAY 2004 preventing the remainder of the ground tab
from wiping solder paste off of the grounding pad  on the circuit board.
is. The electrical connector of claim 16 wherein the shielding plate
includes a plurality  of integral, resilient EMI tabs projecting forwardly
of the shielding plate for biasingly  engaging a panel against which the
connector is mounted. 12 


