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pged 2L 10 paged " BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to electrical connectors and more particularly to an

electrical connector for connection to an edge of a single-sided printed circuit board.

2, Description of the Prior Art

Thefe area wide variety of electrical connector assemblies which are adapted
to be mated to an edge of a printed circuit board. Many of these edge connectors
include a mating slot which receives a tongue portion projelcting from an edge of a
printed circuit board. Many such connectors also include fastening means, such as

screws or bolts, for inounting the connector housing to the printed circuit board.

In most such electrical edge connectors which have elongated slots for
receiﬁng an edge portion or end of a board, a plurality of terminals are mounted in the
housing along the slot, and spring contact portions of the terminals are biased against
contact pads on either one or both sides of the printed circuit board. These types of
connectors generally suffer from the disadvantage of connector tilting which may
cause interruption of the electrical pathway or bending of the contacts. To overcome

~this problem, many connectors rigidly clamp the board within the commector slot
against movement perpendicular to the plane of the board. Such clamping often

includes the use of screws traversing holes found in the printed circuit board. Such

- through-hole clamping means is not suitable for certain manufacturing and assembly

processes, such as oven/IR reflow soldering.

Rigidly clamping the connector to the printed circuit board causes a myriad of
‘other problems. Such problems include the spring contact portions of the terminals

losing their resiliency and, accordingly, the effective biased engagement with the pads
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uch stress cracks may create open circuits if the crack traverses a printed circuit.

To avoid the problems associated with edge connectors, conventional Header
5 designs are typically surface mount connectors or right-angle connectors. Surface
- mount connectors usually use "hooks" to secure the connector to the printed circuit
board. This design suffers greatly from connector tilling problems, similar to the
previously described edge connectors, as well as problems associated with solder lead
coplanarity control. These problems lead to connector manufacturing difficulties and
10 poor solder joint formation during automated soldering processes to couple the solder
leads to the solder pads of the printed circuit board.
Right-angle connectors also suffer the disadvantage of tilting as well as
kinking of the solder léa;ds which are used to assist in holding the connector upright.
To avoid tilting and kinking problems, these connectors generally utilize screws and
15 mating through holes on the printed circuit board to rigidly couple the connector to
the bt;ard. Thus, right-angle connectors suffer from the disadvantages set forth above
regarding stress cracks as well as manufacturing and assembling difficulties discussed

above.

The present invention overcomes the problems set forth above to provide a
20 . superior design substitute for surface mount and right-angle printed circuit board

connectors.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an improved single-sided,

straddle mount connector for mounting to a printed circuit board.



I n most.such el ectrical edge connectors which have el ongated slots for
receiving an edge portion or end of a board, a plurality of termnals are
nounted in the housing along the slot, and spring contact portions of
the term nals are biased agai nst contact pads on either one or both
sides of the printed circuit board. Thesez types of connectors generally
suffer fromthe di sadvantage of connector tilting which may cause
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Such clanping .of ten includes the use of screws traversing . ound in
the printed cir®fpted circwipheasd. Sych t hrough- hol e cl anpi ng neans is not
suitable for certain manufacturing and as_serrbly processes, such as

oven/| R refl ow sol deri ng.
It is yet another object of the present invention to provide a single-sided,

5 straddle mount printed circuit board edge connector having improved Z-height control

without sacrificing connector rigidity.

It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having improved solder joint
formation by positively pre-loading the leads onto the printed circuit board to ensure

10 good mating contact.

It is yet another object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector adapted to accommodate and
correct warpage of thin printed circuit boards which often occurs during the soldering

process.

15 It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having a plurality of gripper or
arm assemblies on the connector which provide an effective means for correcting
printed circuit board warpage.

It is still a further object of the present invention to provide a single-sided,

20 straddle mount printed circuit board edge connector having positive grip gripper arm
assemblies on the connector which eliminate tilting of the connector with respect to

the printed circuit board.

It is yet another object of the present invention to provide a single-sided,

straddle mounted printed circuit board edge connector having improved coplanarity
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increased tolerances.

It is still another object of the present invention to provide a plastic, single-
sided, straddle mount printed circuit board edge connector which provides enhanced

5 plastic rigidity using I-beam and C-channel designs for the gripper arm assemblies.

It is yet a further object of the present invention to provide a plastic, single-
sided, straddle mount printed circuit board edge connector which improves plastic

material flow to thin sections of the connector during injection molding.

In accordance with one form of the present invention, the connector for edge
10 mounting onto a single-sided printed circuit board includes an insulative housing
having top and bottom walls, opposed side walls, and a rear wall forming a header
assembly. The rear wa°1i includes at least one opening extending therethrough and
having positioned therein an electrical contact. The electrical contact includes a
contact pin portion which is positioned within the header assembly and a solder lead
15 extending from the rear wall of the housing in a direction opposite from the header
‘assembly. The connector further includes a plurality of gripper arm assemblies which
are spaced along the insulative housing and extend perpendicular from the rear wall of
the header portion of the connector in the direction of the solder lead. Each of the
gripper arm assemblies includes an upper and lower gripper arm defining
20 -therebetween a receiving space for receiving the edge of the printed circuit board.
~ The gripper arm assemblies provfde positive mechanical locking of the printed circuit
board to the connector so that the solder lead is in mating electrical connection with

 the solder pad of the printed circuit board upon insertion therein.

The gripper arm assemblies may be in the form of simply providing an upper
25 and lower gripping arm or, in the alternative, may be configured as either an I-beam or
C-channel shaped. In the gripper arm assembly configured in the shape of an I-beam,

the assembly includes upper and lower gripper arms and a vertical extending member



the printed circuit board. Additionally, problems arise fromstress
E?gikgn'%rodgced in the areas surrounding the fastening neans which | ock .
the connector to the board. Such stress cracks may create open circuits
the crack traverses a printed circuit. ° To avoid the problens
associ ated with edge connectors, conventi gnal header designs are typically
surface nount connectors or right-angle connectors. Surface nount

Idisposesitbeteenland chaple®HUhE u - It ed
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probl ens, si i | #bstantiallyan Errhdapﬁé g:lsqsy(sjewsmlr %enﬁefgy&mﬁtélﬁgébgaﬁ% L ngs
robl ens associ | hder® .| ead copl anar )| . Thes, |
Ioead to connect gésggn%ﬁ?? (gg’t%g rbleﬂrB shaped grippér arm assembly, the printed circuit board |
includes a slot therein for mating engagement with the vertical extending member of

5 . the I-beam.

The gripper arm assembly configured in the shape of a C-channel includes a
vertically extending member coupling an outside surface of the upper and lower
gripper arms to form the gripper arm assembly having a C-shaped cross-section.
Depending on the location of the C-channel shaped gripper arm assembly along the

10 edge of the printed circuit board, the printed circuit board may inclucie a slot therein
for mating engagement with the vertical extending member of the C-channel.

The connector is preferably integrally molded to include the headei' and
gripper arm assemblies as a unitary body. The contacts may be press fit into openings
in the rear wall of the header assembly to form the cbnnector in accordance with the

15 present invention. The gripper arm assemblies of the present invention provide
superior mechanical connection to the printed circuit board and avoids connector
tilting problems without the use of any fastening means such as through holes and
screws. The connector of the present invention also provides an easily
manufacturable structure which can be simply assembled onto an edge of a single-

20 sided printed circuit board.

A preferred form of the single-sided, straddle mount printed circuit board
connector, as well as other embodiments, objects, features and advantages of this
invention will be apparent from the following detailed description of illustrative
embodiments thereof, which is to be read in conjunction with the accompanying

25 drawings.
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difficulties and poor solder joint formation during autonated sol dering
processes to couple the solder |eads to the sol der pads of phe printed
circuit board. Ri ght-angl e connectors also suffer the

di sadvantage of tilting as well as kinking of the sol der |eads which are
used to assist in holding the connector upright. To avoid tilting and

ki nki ng probl ems, these connectors generally utilize screws and mating

through holes on the print ,j t he  connect or
to the board. Thus, right-angle connect sadvant ages

set forth above regardi ng stress cracks as well as manufacturing and
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assenbling difticul tf?ies I1§(a:.ltj:c?psl()aerspectwe view of the single-sided, straddle mount

connector formed in accordance with the present invention coupled to an edge of a

printed circuit board;

5 Figure 2 is an enlarged detail of the connector and printed circuit board shown

in Figure 1;

Figure 3 is a rear elevational view of the connector header assembly formed in

accordance with the present invention;

Figure 4 is a top plan view of the connector formed 'in accordance with the
10 present invention;
Figure 5 is a cross-sectional view of a connector formed in accordance with
the present invention illustrating the connector insertion direction onto an edge of a

printed circuit board;

Figure 6A is a front elevational view of the connector formed in accordance
15 with the present invention illustrating the printed circuit board seating plane and the
coplanarity tolerance of the connector solder leads;
Figure 6B is an enlarged perspective detail of the connector solder tail formed
in accordance with the present invention in mating electrical connection with a solder

pad of a printed circuit board;

20 Figure 7 is a front elevational view of the connector formed in accordance with
the present invention and printed circuit board warp correction provided by the
connector gripper arm assemblies;

!\
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I nventi on overcones the problens set forth above to provide a

sup€rior desi.gn substitute for surface nount and right-angle printed

circuit board connectors.

SUMVARY OF THE | NVENTI ON

It is an object of the present invention to provide an inproved
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straddl e mount connector for gmounting to a printed circuit
It is a further object of the present invention to provide a

Figure 8 is an end view of the connector and gripper arm assembly with a

printed circuit coupled thereto;

Figure9isa pérspective view of a connector gripper arm assembly configured

in the shape of an I-beam and a mating portion of a printed circuit board;

Figure 10 is a vertical cross-sectional view of the gripper arm assembly
configured in the shape of an I-beam illustrated in Figure 9;

Figure 11 is a horizontal cross-sectional view of the gripper arm assembly
configured in the shape of an I-beam and a mating portion of the printed circuit board
illustrated in Figure 9;

Figure 12 is a vertical cross-sectional view of a connector gripper arm
assembly configured il the shape of a C-channel; and

Figure 13 is a perspective view of a simplified auto-insertion machine for

coupling the connector on an edge of a single-sided printed circuit board.

Figure 1 is a top perspective view of a single-sided, straddle mount connector

.10 formed in accordance with the present invention coupled to an edge of printed

circuit board 20. The connector 10 includes a plurality of contacts or solder leads 12
which are in electrically mating connection with solder pads 14 located on a top
surface of the printed circuit board 20. Also shown in Figure 1 are a pluraiity of
connector gripper arm assemblies 16 which provide a positive locking means for

coupling the connector 10 to the edge of the printed circuit board.
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The connector 10 is single-sided since the solder leads 12 are provided on only

8

one side of the printed circuit board. Many prior art devices included solder pads on
two opposing surfaces of the printed circuit board and a connector having top and
bottom contacts for electrically contacting each solder pad. These types of double-
sided printed circuit boards have many disadvantages, including manufacturing
difficulties, such as those associated with double reflow and double-sided solder
pasting. Since the present invention only requires a single side of the printed circuit _
béard to include solder pads, manufacturing speed is increased and the above-
mentioned difficulties are avoided. A printed circuit may be produced and easﬂy

pasted to a top surface of a substrate to form a pnnted circuit board.

Figure 2 is an enlarged detail of Figure 1. As clearly illustrated in Figure 2,
the connector contacts or solder leads 12 are spring-retentio'n type contacts which are
frictionally electrically connected to the solder pads 14 of the printed circuit board 20
upon insertion of the ci'l:cuit board into the receiving space formed by gripper arm
assemblies of the connector. The solder leads 12 are shaped to be biased against an
inserted circuit board so that a solder tail 18 of the solder l_ead are electrically coupled
with a solder pad of the circuit board. The solder leads 12 include at least one bend
along its extent and the solder tail 18 is curled upward for receiving an edge of a

pnnted circuit board 20 without scraping the circuit board surface.

Figures 3 and 4 illustrate one embodiment of the header assembly of the
single-sided straddle mount connector. More specifically, Figure 3 is.a rear
elevational view of the connector illustrating the arrangement of male connection
power pins 22 and signal pins 24. The connector housing 26 comprises an electrically
insulative material, such as glass filled PPS or PPA. The connector includes a
plurality of male power pins 22 for connection with a mating female power plug.
Furthermore, the connector may include any niumber of signal pins 24, depending
upon the application. Figure 4 is a top plan view of the connector hodéing illustrating
the gripper arm assemblies and spring retention contacts 28 coupled to the power pins

and the contacts 12 coupled to the 'signal pins of the connector. In this particular



It is yet another object of the present inventiontoprovidea _
singl e-sided, straddle nount printed circuit bola},gscéhéae g9e S0 ec%egr havi ng
i mproved Z- hei ght control wi thout sacrificing co f :

It is still a further object of the present invent Iﬁ il 2 _
single-sided, straddle nmount printed cirayit boar : d8lor havi ng
| nproved solder joint formation by positively pre-loading the | eads onto

the printed cirgyj ddfn . ' .act . . It is
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and assembly 16b located near a central portion of the connector. The connector housing
also includes an indicator 30 which may be molded into the housing, for indication the

5 position of the first signal pin positioned within the connector.

Figure 5 is a cross-sectional view of the connector 10 of the present invention
prior to connection with an edge of a printed circuit board 32. In practice, the
connector will be moved along a plane in the direction of an edge of printed circuit
board for mating mechanical and electrical connection therewith. The connector is

10 manufactured to accommodate any specified prinfed circuit board thickness, e.g. 1.45
mm. Accordingly, the printed circuit board is frictionally fitted between an upper 34
and lower 36 gripper arm to positively mechanically hold the connector to an edge of
the printed circuit board. The lower gripper arm 36 extends a sufficient length
perpendicular to an edéé of the printed circuit board to effectively support the

15 connector on the edge thereof. For example, the lower gripper arm assembly is
preferably at least 4mm long extending from a rear wall 38 of the connector. The
grip;;er arm assemblies may be any convenient width, and are typically 2 to 5mm in
width. By supporting the connector along its length with a plurality of gripper arm

assemblies, connector tilting problems are avoided.

20 This arrangement of a plurality of gripper arm assemblies to positively lock
the connector to the prihted circuit board has numerous advantages of prior designs.
For example, the novel arrangement of gripper arm assemblies eliminates the serious
problem of connector tilt with respect to the printed circuit board. Additionally, the
contacts or solder leads of the connector may be designed with poSitive pre-load

25 interference to improve electrical contact with the printed circuit board solder pads
without danger of tilting the connector. F urthermore, the arrangement of gripper arm
assemblies serve as an effective means for correcting printed circuit board warpage,

which feature will be discussed in greater detail later.
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correct ,warpage of thin printed circuit boards which often occursduring—

t he.'sol dering process. It is still a furtherThg '&Cﬂas%ceent eel .
present invention to provide a single-sided, straddle no Geg ui t
board edge connector having a plurality of gripper or ar : n the

connector which provide an effective meapg for correcting pr LA Ui t
board war page. It is still a further object of the present

cdge connect of havi namea i o eie peua iy bR RN sl ReBFaEhbdl 1 ottor
whi ch el i m nat exctéordancegvitf the presemtrimention. Moré speeifivally, thosolder leads 12 have
solder tails 18 with a rounded contact surface which is set below a printed circuit
board seating plane 40 defined by a gripper arm assembly receiving space 42. The
5 receiving space 13 defined by an upper surface 44 of a lower gripper arm and a lower
surface 46 of an upper gripper arm. (Figure 5). Accordingly, the solder leads 12 are
positively pre-loaded onto the printed circuit board solder pads to provide good
electrical contact therewith. Additionally, as illustrated in Figure 6A, control of
coplanarity of the solder tails may be relaxed without Sacriﬁcing the ability to make .
10 good electrical contact with the printed circuit board. As shown in Figure 6A, a
printed circuit board seating plane is illustrated by dashed line 40. The contact tails
will provide good electrical contact with the printed circuit board as long as the
contact tails, in their relaxed position, are oriented below the seating plane of the
printed circuit board. However, in the event that the solder tails 18 are formed above
15 the printed circuit board seating plane, that is, there is an absence of preloading of the
solder leads 12 onto the printed circuit board solder pads, good solder joints may still
be attainable as long as the -solder tails 18 do not lift off the printed circuit board
seating plane by a distance more than the solder pad thickness (Figure 6B). Typically,
solder pads have a thickness of 0.15mm as illustrated by arrows A-A in Figure 6B.
20 Accordingly, if the solder tail is formed above the printed circuit board seating plane
by a distance less than the solder pad thickness, (shown by arrows B-B in Figure 6B)
good solder joints may be formed. The tolerance of coplanarity is indicated by the
seating plane 40 and a lower limit illustrated by dashed line 42. Thus, connector
manufacturing methods and processes become simplified in view of the increased
25 tolerance permitted with respect fo contact tail coplanarity. Also illustrated in Figure
6A are the connector openings 43 through which the male contact pins and solder

leads are mounted to the connector.

Figure 7 is a front elevational view of a single-sided, straddle mount connector -
of the present invention illustrated with a warped printed circuit board 44.

30 Commonly, printed circuit boards tend to warp due to shrinkage or other post-
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manufacturing ¢onditions. Due to this warping, it becomes very difficult, if not
impossible, to use any form of edge connector and still obtain good electrical
connection along the entire length of the connector. The present invention which
includes a plurality of gripper arm assemblies can effectively correct printed circuit
board warpage and ensure good electrical contact. As shown in Figure 7, the single-
sided, straddle mount connector includes three gripper arm assemblies 16a, 16b, 16c,
illustrated in an I-beam configuration to be discussed in greater detail later, which
upon connection to an edge of a warped printed circuit board 44, will tend to
straighten and positively grip the printed circuit board. Warpage becomes a
significant problem with thin printed circuit boards and, this problem can be rectified
by the arrangement of gripper arm assemblies on a single-sided connector of the
present invention. Once the warped circﬁit board is in placle in the connector of the
present invention, the circuit board warp is corrected to provide a substantially planar
connection surface 46. _ '

Figure 8 is an end view of the single-sided, straddle mount connector
illustrating a gripper arm assembly having a single-sided, paste on printed circuit
board seated within the gripper arm assembly receiving space. The gripper arm
assembly includes a lower arm 36, having an upper surface which determines the Z-
height (center line offset) of the printed circuit board. Specifically, depending upon
the positioning and/or thickness of the lower gripper arm 36, the Z-height of the
printed circuit board is determined. The particular configuration of the upper gripper

arm 34 and lower gripper arm 36 provides superior Z-height control.

The connector housing 26 is preferably an integrally molded unit having the
connector header 27 (Figures 3 and 4) and gripper arm assemblies 16a, 16b, 16¢
integrally formed. The connector header includes top and bottom walls, opposed side
walls and rear wall 38. The connector contacts, comprising a male connector pin at
one end and a solder lead at an opposite end, may include rectangular transition
section 49 (Figure 6), which may be press fit into contact receiving spaces 43 molded

into the housing. The contacts include a single-sided solder lead on the printed circuit



4 It is still another object of the preserﬁ‘rnvention to provide
a plastic, single- sided, straddle nmount printed cifglple, d edge

connector which provi des enhanced plastic rigidity u ¢pd
C-channel designs for the gripper arm assenblies. : ﬂ”

board receiving side and male connector pins for coupling to mating female
connectors within the header assembly of the connector. The gripper arm assemblies
16a, 16b, 16¢ include a receiving space 42 between the upper 34 and lower 36 gripper
arms, the receiving space 42 being specifically dimensioned to receive a printed

5 circuit board having a specified thickness.

In the embodiment shown in Figure 8, the lower gripper arm 36 is
substantially rectangular in shape and having a rectangular cross-section. The upper
gripper arm 38 is also substantially rectangular in shape, but being tapered away from
the header 27 towards the printed circuit board receiving space opening and having a

10 substantially rectangular cross-section throughout its length.

The lower gripper arm 36 may include on a top surt"ace théreof at least one
projection or crush rib 48 extending upward from the top surface thereof to engage the
lower surface of the printed circuit board. The at least one projection or crush rib 48
aids in providing a positive mechanical lock of the connector onto the edge of the

15 printed circuit board. In one embodiment, a single crush rib may be centrally located

on an upper surface of the lower gripper arm. Alternatively, as shown in Figures 7
and 9-11, a pair of crush ribs 48 may be provided on opposite sides of the lower
gripper arm for deflection upon engagement with the lower surface of a printed circuit
board.

20 Once good mechanical and electrical connections are formed by the gripper
arm assemblies of the present invention, the solder tails may be fused to the solder
pads of the printed circuit board. Such fusing may be accomplished by oven/IR

reflow soldering thus providing a fast, reliable electrical connection therebetween.

Figures 9- 11 illustrate alternative embodiments of forming the gripper arm
25 assemblies of the present invention. More specifically, Figure 9 illustrates a gripper
arm assembly 16 and connector housing header wherein the gripper arm assembly has

an [-beam construction. More specifically, the gripper arm assembly 16 includes a



It is yet a further object of the present invention to provide a plastic,
single- sided, straddle nount printed circuit board edge connector which

i nproves plastic material flowto thin sections of the me&ﬁgrgegﬁég

i nj ection nol di ng. In accordance with one for

I nvention, the connector for edge nounting onto a S|nble

circuit board includes an insul ative housi nd3 havi ng top

opposed side walls, and a rear wall form ng a header assenbly. The rear
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opposite fromthe header assenbly he connecto I nc
plurality of gri ppbe loyersurfaceoffthieamper gripper arm and the upper surface of the lower gripper

5 arm. The I-beam construction provides enhanced strength to the gripper arm

assembly.

The I-beam construction allows the thin plastic sections of the gripper arm
assemblies to withstand heavier loads without risk of fracture. Since the I-beam
construction provides enhanced strength to the gripper arm assembly, a wider range of

10 Z-heights are available since the lower gripper arm may be made thinner without
sacriﬁcing connector load capabilities. However, when utilizing the I-beam
construction, it will be necessary to provide a slot 52 in the printed circuit board for
accommodating the strengthening rib of the gripper arm assembly as shown in Figure
9. The slot 52 in the p;inted circuit board and I-beam construction of the gripper arm

15 assembly act as a printed circuit board-to-connector alignment means. Accordingly,
the printed circuit board solder pads will be closely aligned with the solder leads of
the connector to ensure good electrical connection to all solder pads on the printed
circuit. o

Yet another advantage of the I-beam construction is improved

20 manufacturability of the connector. More specifically, the connector is preferably
injection molded plastic in an integrally formed device. However, problems may arise

' inthe injection molding process due to pbor plastic flow to thin sections of the
connector, e.g. the gripper arm assemblies. The I-beam construction provides
improved plastic flow to the thin sections of the gripper arm assemblies to enhance the

25 overall plastic injection molding process.

Also shown in Figure 9 are the crush ribs 48 which are provided on the upper
surface of the lower gripper arm 36. The crush ribs 48 are substantially triangular-

shaped projections having a peak which extends above the upper surface of the lower



whi ch are spaced al ong the insulative housing and extend perpendicular from
the'rear wall of the header portion of the connector in the direction of
the solder |ead. Each of the gripper arm assenblies includé€s an upper and

| ower gripper armdefining therebetween a'receiving space for receiving
the edge of the printed circuit board. The gripper arm assenblies provide
positive nmechanical |ocking of the printedldircuit board to the connector
so that the solder lead is in mating electrical connection with the sol der
pad of the pri nt egripner amh on ppposihgusideredges thetdofin As Ipeaviously discussed, the Thsh ribs
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shape of an |- beam the assenbly I es upper and | ower gripper arns and
a vertical extendFiggres 10 and 11 which are partial cross-sectional views of the connector and gripper

5 arm assemblies shown in Figure 9.

Figure 10 is a partial vertical cross-sectional view of the connector housing
and gripper arm assembly foimed in accordance with the I-beam construction
described above. Also illustrated in Figure 10 are the openings 43 molded into the
housing which are adapted to receive the connector contacts. As previously noted, the

- 10 connector contacts may be press-fit into the housing openings 43 so that a male
connection pin end is available for connection within the hgader portion of the
connector and the solder leads 12 extend in an opposite direction for frictionally

engaging solder pads on a top surface of a printed circuit board.

Figure 11 is a partial horizontal cross-sectional view of the connector housing
15 27, strengthening rib 50 and lower gripper arm 36. The strengthening rib 50 is
integrally molded to the connector housing and lower gripper arm. The strengthening
rib 50 is dimensioned to fit within the slot 52 formed in the printed circuit board for

alignment of the connector with the printed circuit board.

Figure 12 illustrates a further alternative embodiment in perspective view for
20 the gripper arm assembly. Figure 12 illustrates a partial vertical cross-section of a C-
channel gripper arm assembly design in which a receiving space is defined between an
upper 34 and lower arm 36 portion and a rear portion 54 connecting the upper and
lower gripper arm portions. Once again, the C-channel design affords the strength
advantages in the thin plastic sections of the gripper arm assembly. The C-channel
25 design also allows for broader design options with respect to Z-height of the

connector.

R

laced

i



menber di sposed between and coupled to the upper and | ower gripping arms to
formsubstantially an |-shaped cross-section. In order ThioShsttitas Béeh Répiid

circuit board to be inserted into the |I-beam shaped gri Iy,
the printed circuit board includes a slot therein for

with the vertical extending nenber of

REPLACEMENT SHEET 15

It should be understood by those skilled in the art that the different gripper arm
assembly designs may be used in any combination in the connector design. For
example, the connector may include C-channel design gripper arm .assemblies on the
end portions of the connector and at least one I-beam gﬁpper arm assembly along the

S length of the connector. Alternatively, the connector may include all I-beam design
gripper arm assemblies or standard gripper arm assemblies (Figure 5) which include

only an upper and lower gripper arm extending from the connector housing.

Figure 13 illustrates a simplified auto-insertion machine for coupling the

single-sided, straddle mount connector of the present invention to an edge of a printed

10 circuit board. The auto-insertion machine includes a magazine holder for stacking a
plurality of connectors 10 and an insertion device 62 for pushing the connector 10
onto the edge of the circuit board 20. The insertion device Iincludes a pneumatic
cylinder 64 having an insertion bloék 66 coupled to the reciprocating rod 68 of the
cylinder. Upon activat-ion of the cylinder, the insertion block 68 contacts the header

15 portion of the connector which is pushed in the direction of arrow A to contact an
edge of the circuit board 20. The connector spring retention solder leads are
frictionally, electrically coupled to the solder pads on the circuit board upon complete
insertion of the connector onto the edge of the circuit board. A soldering process may
then permanently fuse the solder leads to the solder pads. Accordingly, the present

20 invention provides a positive mechanical lock and reliable electrical connection to a
single-sided, printed circuit board utilizing a simple assembly process. The assembly
process does not require any additional connection devices, such as threaded screws,
to ensure good mechanical and electrical contact. The gripper arm assemblies
positively engage the edge of the circuit board to ensure a good mechanical

25 connection.

The single-sided, straddle mount printed circuit board connector of the preSent
invention overcomes the disadvantages of surface mount and right-angle connectors,
including connector tilting and provides positive mechanical and electrical coupling

with the circuit board. Furthermore, the assembly process of the connector to the edge



5 ,.° the I|-beam The gri pper_a,r_massenbl y
configured in the shape of a C-channel includes a vertlc %ced
ext endi ng nenber coupling an outside surface of the up ¥
gripper arns to formthe gripper arm assenbl'y having a mL
Ccross-section. Dependi ng on the Ioc lon of th ped

gripper armassenbly along the edge f the printed ci rcw t board,

the printed circuit board may include a slot therein for matin
engagement with thé \ﬂ@rqmceé|b0@rﬁt1%ﬁmph§e@=emenfasmg@f thectonnendor is also simplified in

view of the higher tolerances permitted for coplanarity of the contact solder tails

without sacrificing good electrical connection to the solder pads of the printed circuit
board. The connector of the present invention is also effective in correcting printed

5 circuit board warpage using the gripper arm assemblies described herein.

Although illustrative embodiments of the present invention have been
described herein with reference to the accompanying drawings, it is to be understood
that the invention is not limited to those precise embodiments, and that various other
changes and modifications may be effected therein by one skilled in the art without

10 departing from the scope or spirit of the invention.



The connector is

preferably integrally nolded to include the header and

gri- pper arm assenbl i es—as—a—mﬂ—t—ary—bﬁdy The contacts may be press fit

into openi ngs- of the header assenbly to formthe
connector in accordanc mn‘“ﬁmjﬂ ml 'lme present |nvent|onnss'ﬁggﬂgsrgeprp§ la@ed
assenblies of the pres rovi de superi

connection to the printed circuit board and ldvoi ds

tilting problens w ut the use of any fastening means ‘sut

hol es and screws.

0
M@Whe present invention also provi des an

easily manuf act urabl e structure which can be sinply assenbl ed onto
an edge of a single- sided printed circuit board. A

preferred formof the si.ngl ea sbslfR@tor For AgE hfoulRHE bndd'd SHE sk GHhdba RRALE
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board, comprising:

an elongate insulative housing having a top and bottom wall joined by
spaced apart side walls, the housing including a header portion including at least one
contact pin for mating electrical connection with a mating connector;

at least two gripper arm assemblies coupled to and spaced along the
elongated insulative housing, each of the gripper arm assemblies including a lower
gripper arm and arm upper gripper defining therebetween a receivirig space for
receiving an edge of a single-sided printed circuit board; and

at least one solder lead electrically connectefi to the at least one contact
pin, the at least one solder lead having a solder tail being retentively electrically
.coupled to a solder pad located on a top surface of the printed circuit board when an
edge of the circuit bom:d is positioned within each of the gripper arm assembly

receiving spaces.

2. A connector as defined in Claim 1, wherein each of the gripper arm
assembly upper and lower gripper arms extend a distance perpendicular to the
connector housing so that connector tilting problems with respect to the printed circuit

board are avoided.

3. A connector as defined in Claim 1, wherein the lower gripper arm
includes at least one crush rib longitudinally located and projecting upwardly from a
top surface thereof to ensure positive locking of the connector to the edge of the

printed circuit board.

4, A connector as defined in Claim 1, wherein a plurality of gripper arm
assemblies are positioned along the elongate housing, a first and second gripper arm

assembly being positioned adjacent opposite ends of the connector housing, and other



connector, as well as other enbodi nents, objects, features “and—advant ages

of this [ nvenﬁ—on—w—l—l—bt,r—a‘ppa‘r‘ent from t he f ol Imslﬂg, ge % I,ed .

(Reblaceg ead

description of ill usa mﬁ i odi ment s t her eof , ‘ ;
. ! - ' HEEHEIPT |
in conjunction with ﬂ l H)I“Him . “drawi ngs. i i ,Zt heg\]

OF THE DRAW NGS 1is atop per spe

si ngl e-si ded, straddle m)unt connect orlorned in accordancg W Ej t he
tion coupled to an_edge of a rinted circuit board;
present inven gnpgeratmassembhes gosmoned at varied distances from each of the first and
5 second gripper arm assemblies.
5. A connector as defined in Claim 4, wherein at least one of the gripper

arm assemblies is configured in the shape of a C-channel having a vertically

extending member coupling an outside surface of the upper and lower gripper arms.

6. A connector as defined in Claim 5, wherein at least one of the gripper
arm assemblies is configured in the shape of an I-beam having a vertical extending
member disposed between and coupled to the upper and lower gripper arms and the
printed circuit bo_ard having a slot therein for mating engagement with the vertical

5 extending member of the at least one I-beam, shaped gripper arm assembly.

7. A connector as defined in Claim 4, wherein each of the plurality of
gripper arm assemblies- are configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper arms
and the printed circuit board having a corresponding number of slots therein for

5 mating engagement with the vertical extending member of the I-beam.

8. Inan afra;ngement for connecting an electrical connector to a mating
edge of a single-sided printed circuit board, said circuit board including at least one
solder pad located on a top surface thereof; the connector including an insulative
housing having top and bottom walls, opposed side walls, and a rear wall forming a

5 header assembly, the rear wall including at least one opening extending therethrough
and having positioned therein an electrical contact, the electrical contact having a
contact pin portion within the header assembly and at least one solder lead extending
from the rear wall of the housing, opposite the header assembly, and at least two |
gripper arm assemblies spaced along the insulative housing and extending from the

10 rear wall thereof in the direction of the at least one solder lead, each of the gripper arm
assemblies including an upper and lower gripper arm defining therebetween a

receiving space for receiving the edge of the printed board, the gripper arm assemblies



6 .-" Figure 2 is an enlarged detail of the conreetor and—pH—m—ed—

circuit board

15

shown iA—Fi-gure_1; This Sheet Has Been Repl
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providing positive mechanical locking of the printed circuit board to the connector so
that the solder lead is in mating electrical connection with the solder pad of the printed

circuit board.

9. A connector as defined in Claim 8, wherein each of the gripper arm
assembly upper and lower gripper arms extend a distance perpendicular to the rear
wall of the connector housing so that connector tilting problems with respect to the

printed circuit board are avoided.

10. A connector as defined in Claim 8, wherein the lower gripper arm
includes at least one crush rib longitudinally located and projecting upwardly from a
top surface thereof to ensure positive locking of the connector to the edge of the

printed circuit.

1. A connc;ctor as defined in Claim 8, wherein a plurality of gripper arm
assemblies are positioned along the elongate housing, a first and second gripper arm
assembly being positioned adjacent opposite ends of the connector housing, and other
gripper arm assemblies positioned at varied distances from each of the first and

second gripper arm assemblies.

12. A connector as defined in Claim 11, wherein at least one of the gripper
arm assemblies is configured in the shape of a C-channel having a vertically

extending member coupling an outside surface of the upper and lower gripper arms.

13. A connector as defined in Claim 12, wherein at least one of the gripper
arm assemblies is configured in the shape of an I-beam having a vertical extending
member disposed between and coupled to the upper and lower gripper arms and the
printed circuit board having a slot therein for mating engagement with the vertical -

extending member of the at least one I-beam shaped gripper arm assembly.



Figure 3'is a rear elevational view of the connector headeiL*assem;LgL_f_Qured
in accordance with the present T nvemtion; Fi qr Is a top plan

vi ew of the connector ance with the pres ee R@maced
Figure 5 is a cross- smnnumllm ﬂmﬁi a connector forne wth
the present invention 11 Istrating t 3 conne206 or inserti nt 0
an edge of a printed circuit board;
14. A connector as defined in Claim 11, wherein each of the plurality of
gripper arm assemblies are configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper arms

and the printed circuit board having a corresponding number of slots therein for

5 mating engagement with the vertical extending member of the I-beam.

15. Incombination,

a printed circuit board having a printed circuit on one surface thereof,
said printed circuit board including at least one solder pad on an edge of said surface;
and

5 a connector including an insulative housing having a header portion
and a printed circuit board connection portion, said header portion including therein at
least one contact pin, said connection portion including at léast one solder lead

- electrically connected to said at least one contact pin, the connection portion further
including at least two g-ripper arm assemblies spaced along the connector housing,

10 each of the gripper arm assemblies including an upper and lower gripper arm
extending from said connector housing and defining therebetween a receiving space
for receiving the edge of the printed circuit board, the gripper arm assemblies
prov1dmg positive mechanical locking of the printed circuit board to the connector so
that the at least one solder lead is in mating electrical connection with the at least one

15 solder pad of the printed circuit board.



Figure 6A is a front elevational. view of the connector formed in accordance
w t-h the present invention illustrating the printed circuit-board seating
pl ane and the coplanarity tol erance of the connector solder |eads;

Figure 6B is an enlarged perspective detail of the connector sol der tail
formed in accordance with the present inverétlon I n mating b;¢ tiHa f‘-nReplaced .
connection with a solder pad of a printed Ly cui t boar d;

is a front elevational view of the connector forned in acc
present invention and printed circuit boam%.rrection provi ded by the
connector gripper arm assenbli es;

A single-sided, straddle mount printed circuit board edge connector positively
mechanically locks the connector to the circuit board using a plurality of gripper arm
asse_rmblies spaced along the connector housing. The gripper arm assemblies each
include an upper and lower gripper arm defining therebetween a printed circuit board

5 receiving space. The gripper arm assemblies positively mechanically lock the printed
circuit board to the connector without the use of through holes and screws. | The
connector overcomes the disadvantages of connector tilt problems, manufacturability

and simplicity in assembling the connector and printed circuit board.
]
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Figure 8'is an end view of the connector and gripper armassenbly with a

" prinnted circuit coupl ed thereto; Figure 9 is a perspective view of
a connector gripper arm assenbly configured in the shape of an |-beam and a
mating portion of a printed circuit board; ° Figure 10 is a vertica
cross-sectional view of the gri@per B qEJy

/[

This Sheet Has Been Re,
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7 com‘lgured in the shape of an I-beamillustrated in Figure 9;
Figure 11 is a horizontal cross-sectional view of the grinRSheAINRSSE ﬁﬁ

configured in the shape of an |-beam and a rratl ng portion
circuit board iltustrated in Figure 9; , nmm’m
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a perspective view of a sinplified auto- i nsertion nachl g the

connector on an edge of a single-sided printed circuit
DETAI LED DESCRI PTION OF THE PREFERRED EMBCDI MENTS

\‘v' ,_{_3

A

Figure 12 is a vertical cross-sectional view of a connect or per %?
assenbly configured in the shape of a G channel; and This Sheet “\ﬁm \ﬁ 3 is

\<’ e
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Figure.1 is a top perspective view of a single-sided, straddl e nount

connector 10 forned in accordance with the present invention—coupted—to—an—

edge of printed circuit board 20. The connector 10 incIQd

: lLurali of
contacts or solder leads 12 which are in électrically nati i laced
wi th sol der pads 14 |located on a top surface of the printe l |w
20. ‘Also shown in Figure 1 are a pluraliltd of connector gri

assenblies 16 which provide a pasiti | ocki ng ans for coupling the
connector 10 to the edge of the privniet\cirguit board. The

connector 10 is single-sided si '
one side of the printed circuf
sol der pads on two opposi Ng §

Nghaces of theprLinted g%rcuit board and a
connector having top and bott l§§i t ae 0 i ‘5 y contacting each
N\b : g
W

sol der pad. These types of
& ‘
\\\\\\




doupl e-.8i ded prinfed circuit boards have many di sadvant ages, i ncl uding
manufacturing difficulties, such as those associated with double refl ow and
doubl e- sided sol der pasting. Since the present invention only requires a

single side of the printed circuit board to include sol; pads,
manuf acturi ng speed i-s increased and the above-nentioned di fTi ies are
avoided. A printed circuit may be produced and easily paBfisag ;g a top

Ce

surface of a substrate to forma printed circuit boaré’. //II/ asBee"ReplaCed
. _ pr Ul
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|IIustrated in Figure 2,

Figure 2 is an enl arged det ai

t he connector c¢

spring-retention type contacts which are

connected to the solder pads 14 of the printed circuit board 20

of Figure 1. As clearly
ontacts or solder-leads 12 are
frictionally electrically
upon

insertion of the circuit board into the receiving space fornmed by gri pper

arm
bi ased agai nst an
sol der | ead are el ectrical
board. The sol der |eads 12
the sol der tail
circuit board 20 wit

assenbl i es of the connector.
i nserted circui

The sol

coup
y Y

| DEA

d_so that a sol der tai
/

der leads 12 are shaped to be

18 of the
ﬁ a solder pad of the circuit

one bend along its extent and
Cei ving an edge of a printed
it board surface.
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Fi gur ¢s B anBEPLAGERSHEETSne &@odifent of {
si'ngl e-s ,gqglesérg tl?tgd#a H‘Du.l’.lt Ngo&% (r:ég[ More sy

rear ‘el r illust n@n?
mal e conpi ' poW@Pdm -n-stOZQaQQdd -si-gnal - pi ng bhﬁ%&ﬂﬂo# o B g 06
conpri sep d?taWIedJ(e)ctpageal..l..y'..umﬁageat jae |mat eri all, klrm gl magediz} 10- gageMSs-or

PPA. The] mbagsct OF - : pdgBgl 2deg egghux_al i[t3% of mal e power pins 22 for
connectibn with a Bt ng fenma poern pl ug. urﬁﬂmr@pqg}"(qmm.@:dﬂq@my
~include any nunber of S|gnal 24, dependi toTT e appr rcat 1 on.
Figure 4 is a top plan "‘:; P RADDLE, | lustrating the

gri pper arm assenbli es and—s} is RO SR YR 0 g coupled to the
power pins and the contacts 12 coupl ed to the signal pins of the connector.

In this particular illustrated enbodi ment, the connector includes three

gri pper arm
ABSTRACT .

A single-sided, straddle mount printed circuit board edge connector positively
mechanically locks the connector to the circuit board using a plurality of gripper arm
assemblies spaced along the connector housing. The gripper arm assemblies each
include an upper and lower gripper arm defining therebetween a printed circuit board
receiving space. The gripper arm assemblies positively mechanically lock the printed
circuit board to the connector without the use of ﬁough holes and screws. The
connector overcomes the disadvantages of connector tilt problems, manufacturability

- and simplicity in assembling the connector and printed circuit board.

t This Sheet Has Been.Rerlaced:
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assenbl i es, one gripper arm assenbly at each end of the connector 16a, 16¢
and a third gripper armassenbly 16b | ocated near a central portion of the
connector. The connector housing al so includes an indicator 30 which nmay
be nol ded into the housing, for indication the position of the first

signal pin positioned within the connector. Figure 5is a
cross-sectional view of the connectorli0 of the present invention prior to
connection with an edge of a printed._circuit board 20. In practice, the
connector -wi || be noved aI;%?Fh ! hie, di rectionaf an edge of

: , : . ; 2 .
" printed circuit board for i NG& al_and elettrical connection
therewith. The connector is

REPLACEMENT SHEET
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9 . nanufactured to accommodat e any specified prlnted circuit board
thickness, e.g. 1.45 mm Accordingly, the printed circuit board is
frlctlonally fitted between an upper 34 and |ower 36 gripper armto
positively mechanically hold the connector to an edge of the printed
circuit board. The lower gripper arm 36 extends a sufficient |ength
perpendi cul ar to an edge of the printéd circuit board to effectively
support the connector on the edge thereof. For exanple, the | ower gripper
arm assenbly is

..I-I-Il- ’.l.l.ll..
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preferably at |east 4mmlong extending froma rear wall 38 of the
connector. The gripper arm assenblies may be any conveni ent width, and are
typically 2 to 5mMmmin width. By supporting the connector along its length
with a plurality of gripper arm assenblies, connector tilting problens are
avoi ded. Thi s arrangenment of_ a pIuraIity of gripper arm
assenblies to positively 1ock the conrector to the printed circuit board
has numer ous advantages of prior designs. For exanple, the novel

arrangenent of gripper armassenblies elimnates the serious problem of
connector tilt with respect-to the printed circuit board. Additionally, the
contacts or solder |eads of the connector may be designed with positive
pre-load interference to inprove electrical contact with the printed
circuit board sol der pads w thout danger of tilting the connector.
Furthernore, the arrangenent of gripper arm
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asgenﬁlies serve as an effective neans for correcting printed circuit board
war page, which feature wll be discussed in greater detail |ater

Figure 6A illustrates the positively pre-loaded solder |eads fornmed in
accordance with the present invention. Mre specifically, the solder |eads
12 have solder tails 18 with a rounded contact surface which is set below a
printed circuit board seating plane 404defined by a gripper arm assenbly
recei ving space 42. The receiving space 42 defined by an upper surface 41
of a lower gripper armand a | ower surface 45 of an upper gripper arm
(Figure 5). Accordingly, the solder |eagd@2 are positively pre-loaded onto
the printed circuit board sol der pad 0 prov'o%,good el ectrical contact
therewith. Additionally, as illustrd NQ Frgure’ 6A, control of
coplanarity of the solder tails e Ked Wi t hout sacrificing the
ability

i




to make good el ectrical contact with the printed circuit board. As shown in
Figure 6A, a printed circuit ‘board seating plane is illustrated by dashed

i ne 40. The contact 10
tails will provide good electrical contact with the printed circuit board
as long as the contact tails, in their relaxed position, are oriented bel ow
the seating plane of the -2 - -

. This Sheet Has

e (Wi




printéd circuit board. However, in the event that the solder tails 18 are
formed_above the printed circuit board seating plane, that is, there is an
absence of preloading of the solder |eads 12 onto the printed circuit board
sol der pads, good solder joints may still be attainable as long as the
solder tails 18 do not |ift off the pri@ted circuit board seating plane by
a di stance nore than the sol der pad thickness (Figure 6B). Typically,

sol der pads have a thickness of 0.15nmas illustrated by arrows A-A in
Figure 6B. Accordingly, if the solder tail is -forned above the printed
circuit board seating plane by a distance |l ess than the sol der pad

thi ckness, (shown by arrows B-B in Figure 6B) good sol der joints may be
formed. The ‘tol erance of coplanarity is indicated by the seating plane 40
and a | ower- iimit illustrated by dashed |ine 47. Thus, connector :
one sinplified in view of the

t to contact tail coplanarity. -
nect or openi ngs 43 through which

manuf acturi ng nmet hods and processes
i ncreased tolerance permtted w L
Also illustrated in Figure 6
the mal e
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1. Field of the Invention

This invention relates to electrical connectors and more particularly to an

electrical connector for connection to an edge of a single-sided printed circuit board.

2. Descn'ption of the Prior Art

There are a wide variety of electrical connector assemblies which are adapted
to be mated to an edge of a printed circuit board. Many of these edge connectors
include a mating slot which receives a tongue portion proje.cting from an edge of a
printed circuit board. Many such connectors also include fastening means, such as

screws or bolts, for mounting the connector housing to the printed circuit board.

In most such electrical edge connectors which have elongated slots for
receiving an edge portion or end of a board, a plurality of terminals are mounted in the
housing along the slot, and spring contact portions of the terminals are biased against
contact pads on either one or both sides of the printed circuit board. These types of
connectors generally Suffer from the disadvantage of connector tilting which may
cause interruption of the electrical pathway or bending 6f the contacts. To overcome

«this problem, many connectors rigidly clamp the board within the comnector slot
against movement perpendicular to the plane of the board. Such clamping often
includes the use of screws traversing holes found in the printed circuit board. Such
through-hole clamping means is not suitable for certain manufacturing and assembly

processes, such as oven/IR reflow soldering.

Rigidly clamping the connector to the printed circuit board causes a myriad of
other problems. Such problems include the spring contact portions of the terminals

losing their resiliency and, accordingly, the effective biased engagement with the pads



o "'
upon *connection to an edge of a warped printed circuit board 44, will
to straighten and positively grip therprimted circuit board. V\arpage
becones a significant problemwith thin printed circuit boards and, this
probl em can be rectified by the arrangement of gripper arm_assenbli es on a
si ngl e-si ded connector of the present invention. Once the warpe

board is in place in the connector of the Thlssheet

; o i

SINGLE-SIDED, STRADDLE MOUNT
PRINTED CIRCUIT BOARD CONNECTOR

tend

ABSTRACT |

A single-sided, straddle mount printed circuit board edge connector positively
mechanicallyllocks_ the connector to the circuit board using a plurality of gripper arm
assemblies spaced along the connector housing. The gripper arm assemblies each
include an upper and lower gripper arm defining therebetween a printed circuit board
receiving space. The gripper arm assemblies positively mechanically lock the printed
circuit board to the connector without the use of through holes and screws. The
connector overcomes the disgdvantages of connector tilt problems, manufacturability

and simplicity in assembling the connector and printed circuit board.

Figure 1
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This invention relates to electrical connectors and more particularly to an

electrical connector for connection to an edge of a single-sided printed circuit board.

2 Description of the Prior Art

There are a wide variety of electrical connector assemblies which are adapted
to be mated to an edge of a printed circuit board. Many of these edge connectors
include a mating slot which receives a tongue portion projecting from an edge ofa
printed circuit board. Many such connectors also include fastening means, such as

screws or bolts, for mounting the connector housing to the printed circuit board.

In most such electrical edge connectors which have elongated slots for
receiving an edge portion or end of a board, a plurality of terminals are mounted in
the housing along the slot, and spring contact portions of the terminals are biased
against contact pads on either one or both sides of the printed circuit board. These
types of connectors generally suffer from the disadvantage of connector tilting which
may cause interruption of the electrical pathway or bending of the contacts. To
overcome this problem ‘many connectors rigidly clamp the board within the
connector slot against- movement perpendicular to the plane of the board. Such
clampmg often lncludes the use of screws traversing holes found in the printed circuit
board. Such through-hole clamping means is not suitable for certain manufacturing
and assembly processes such as oven/IR reflow soldering.

Rigidly clamping the connector to the printed circuit board causes a myriad of
other problems. Such problems include the spring contact portions of the terminals

losing their resiliency and, accordingly, the effective biased engagement with the



The -c i N i Il'y nol ded unit having the
he -connector housing 26 is preferably an integra _
Ionnector header 27 (Figures 3 and 4) and gri pper arn1assenbllgs 36a, 1??5
16c integrally formed. The connector header includes top and bottom wa ,
opposed side walls and rear wall 38. The, connector contactsztcogﬁalshgg a
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receive a printed circuit board having a specified thickness.

To avoid the problems associated with edge connectors, conventional header
designs are typically surface mount connectors or right-angle connectors. Surface
mount connectors usually use "hooks" to secure the connector to the printed circuit
board. This design suffers greatly from connector ¢illing tilting problems, similar to
the previously described edge connectors, as well as problems associated with solder
lead coplanarity control. These problems lead to connector manufacturing
difficulties and poor solder joint formation during automated soldering processes to

couple the solder leads to the solder pads of the printed circuit board.

Right-angle connectors also suffer the disadvantage of tilting as well as
kinking of the solder leads which are used to assist in holding the connector upright.
To avoid tilting and kinking problems, these connectors generally utilize screws and
mating through holes on the printed circuit board to rigidly couple the connector to
the board. Thus, right-angle connectors suffer from the disadvantages set forth above

regarding stress cracks as well as manufacturing and assembling difficulties
discussed above.

The present invention overcomes the problems set forth above to provide a
superior design substitute for surface mount and right-angle printed circuit board

connectors. REPLACEMENT SHEeT ]
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It is an object of the present invention to provide an improved single-sided, o

straddle mount connector for mounting to a printed circuit board.

It is a further object of the present invention to provide a single-sided,



’ : i ment shown in Figure 8, the lower gripper arm36 is _
LﬂbgP:nsrgfﬁy rectangul ar in shape and having a rectangular.cr0ﬁ2-2echh?n.
The upper gripper arm34 is also substantially rectangular in Sitpbbard
being tapered away fromthe header 27 tom$rds_the printed c:rfu

recei ving space openi ng and having a substantially rectangul a

cross-section throughout its |ength. The | ower gripper arm 36 may
i ncl ude on a straddle mountprinted cieafit tatard &dglcofifiRtor having improved positive grip on
the printed circuit board.

It is yet another object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having improved Z-height
control without sacrificing connector rigidity.

It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having improved solder joint
formation by positively pre-loading the leads onto the printed circuit board to ensure

good mating contact.

It is yet another object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector adapted to accommodate and
correct warpage of thin printed circuit boards which often occurs during the soldering

process.

It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having a plurality of gripper or
arm assemblies on the connector which provide an effective means for correcting

printed circuit board warpage.

It is still a further object of the present invention to provide a single-sided,
straddle mount printed circuit board edge connector having positive grip gripper arm
assemblies on the connector which eliminate tilting of the connector with respect to
the printed circuit board.

It is yet another object of the present invention to provide a single-sided,
straddle mounted printed circuit board edge connector having improved coplanarity
control of solder leads, leading to simpler and easier manufacturing processes due to
increased tolerances.
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| ' ' ion or crush rib 48 extending upward fromthe top surface
Sﬁereofrggeg;égge the lower surface of the printed circuit bp?{Sé The at
| east one projection or crush rib 48 aids in providing a_p?sh [ve it
nmechani cal |ock of the connector onto the,edge of the pr:r eI re o
board. In one embodinent, a single crush rib may be centrally hg&z ed

an upper surface of the lower gripper arm Alternatively, as s

Figures 7 and 9ltis stilh apather abfect ofithe gié‘slbﬁ i{lﬁeﬂﬁi&ﬁ t@éﬁmg{ndg\g e%gir??&ﬁgligﬁof Ihte e

i . i ) for deflection up r
ng\:f gLr ]E ggglldg&gra%ql? Fﬁ(ﬁlﬁ? {:m?tgén circuit board edge connector which provides enhanced
plastic rigidity using I-beam and C-channel designs for the gripper arm assemblies.

It is yet a further object of the present invention to provide a plastic, single-
sided, straddle mount printed circuit board edge connector which improves plastic

material flow to thin sections of the connector during injection molding.

In accordance with one form of the present invention, the connector for edge
mounting onto a single-sided pﬁnted circuit board includes an insulative housing
having top and bottom walls, opposed side walls, and a rear wall forming a header
assembly. The rear wall includes at least one opening extending therethrough and
having positioned therein an electrical contact. The electrical contact includes a
contact pin portion which is positioned within the header assembly and a solder lead
extending from the rear wall of the housing in a direction opposite from the header
assembly. The connector further includes a plurality of gripper arm assemblies |
which are spaced along the insulative housing and extend perpendicular from the rear
wall of the header portion of the connector in the direction of the solder lead. Each
of the gripper arm assemblies includes an upper and lower gripper arm defining
therebetween a receiving space for receiving the edge of the printed circuit board.
The gripper arm assemblies provide positive mechanical locking of the printed circuit
board to the connector so that the solder lead is in mating electrical connection with
the solder pad of the printed circuit board upon insertion therein.

The gripper arm assemblies may be in the form of simply providing an upper
and lower gripping arm or, in the alterhative, may be configured as either an I-beam
or C-channel shaped. In the gripper arm assembly configured in the shape of an I-
beam, the assembly includes upper and lower gripper arms and a vertical extending
member disposed between and coupled to the upper and lower gripping arms to form
substantially an I-shaped cross-section. In order for the printed circuit board to be
inserted into the I-beam shaped gripper arm assembly, the printed cifcuit board

includes a slot therein for mating engagement with the vertical extending member of
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| ' [ I cal connections

[ [ : Once good mechanical and el ectrica :

;L;cggﬁnggags the gripper armassenblies o; th? FLeSSp}nigéegngﬂitthard
[ be fused to the solder pads o e _ oard.

;SLge;u;?hgsnggybe acconpl i shed by oven/lg LefIOM/soIderlng thgfgg:gglg[ng

[ [ [ t ween.

reliable electrical connection therebe _

?lfﬁffhstrate alternative enbodi nents of formng the gripper arm

[ [ [ ifically, Figure 9 _
the esent invention. Mre specifically, Fi
?Islsﬁg?lr;teZsO; g?ib;aggr arm assenbly 16 and connector housi ng header wherein

the gri pper arm assenbly ha_s an | -beam construction. Mre specifically,
the gripper arm asﬂﬁa@p}ﬁetla%ﬂ e{]s(s:émulgjl(}a'sconﬁgured in the shape of a C-channel includes a
vertically extending member coupling an outside surface of the upper and lower
* gripper arms to form the gripper arm assembly having a C-shaped cross-section.
Depending on the location of the C-channel shaped gripper arm assembly along the
edge of the printed circuit board, the printed circuit board may include a slot therein
for mating engagement with the vertical extending member of the C-channel.

The connector is preferably integrally molded to include the header and
gripper arm assemblies as a unitary body. The contacts may be press fit into
openings in the rear wall of the header assembly to form the connector in accordance
with the present invention. The gripper arm assemblies of the present invention
provide superior mechanical connection to the printed circuit board and avoids
connector tilting problems without the use of any fastening means such as through
holes and screws. The connector of the present invention also provides an easily
manufacturable structure which can be simply assembled onto an edge of a single-
sided printed circuit board.

A preferred form of the single-sided, straddle mount printed circuit board
connector, as well as other embodiments, objects, features and ad'vantages of this
invention will be apparent from the following detailed description of illustrative
embodiments thereof, which is to be read in conjunction with the accompanying
drawings.

Figure 1 is a top perspective view of the single-sided, straddle mount

printed circuit board;




: ver gripper arm 36 and an upper gripper arm 34 defining a printed
2ilgn?t goan recei ving space 42 therebetween and a strengthening rib 50
assenbly centrally located in the circuit board receiving space. The
strengthening rib 50 is integrally formed into the |ower surface of the
upper gripper armand the upper surface the |ower gripper arm The

| - beam constructi on provi des enhanced strength to the gripper arm

bl Fighite? Is dalir 6 ek il the Borleb O nd it Ab 4¢. sections
gfsstehe él’l ppﬁ@ ar nigassens‘;)l ies to withstand heav}‘%} %é&l ) l{yhou ri sk of

fracture. W iRdiguredam const ruct i on provi des enhanced strength to the
gripper armassenbly, a w der range of Z-heights are available since the
| ower gripper armmy be made thinner w thout sacrificing connector |oad

capabilities. HovBigare3 ishersar klévatisndl #idw6f the RS@iEctor header assembly formed

in accordance with the present invention;

Figure 4 is a top plan view of the connector formed in accordance with the
present invention;

Figure 5 is a cross-sectional view of a connector formed in accordance with

the present invention illustrating the connector insertion direction onto an edge of a
printed circuit board;

Figure 6A is a front elevational view of the connector formed in accordance
with the present invention illustrating the printed circuit board seating plane and the
coplanarity tolerance of the connector solder leads;

Figure 6B is an enlarged perspective detail of the connector solder tail formed
in accordance with the present invention in mating electrical connection with a solder

pad of a printed circuit board;

Figure 7 is a front elevational view of the connector formed in accordance
with the present invention and printed circuit board warp correction provided by the

connector gripper arm assemblies;

Figure 8 is an end view of the connector and gripper arm assembly with a
printed circuit coupled thereto;

Figure 9 is a perspective view of a connector gripper arm assembly

configured in the shape of an I-beam and a mating portion of a printed circuit board;

Figure 10 is a vertical cross-sectional view of the gripper arm assembly




: ! [ [ | [ lot 52 in the printed
construction, it will be necessary to provide a sl ot _
circuit board for accommobdating the strengthening rib of the gripper arm

|y as shown in Figure _ _
igseng.y_rhe slot 52 in the printed circuij board and |-beam construction of

the gripper arm assenbly act as a printed circuit board-to-connector

al i gnnent neans. Accordingly,
configured in the shape of an I-beam illustrated in Figure 9;

Figure 11 is a horizontal cross-sectional view of the gripper arm assembly
configured in the shape of an I-beam and a mating portion of the printed circuit board
illustrated in Figure 9; '

Figure 12 is a vertical cross-sectional view of a connector gripper arm
assembly configured in the shape of a C-channel; and

Figure 13 is a perspective view of a simplified auto-insertion machine for

coupling the connector on an edge of a single-sided printed circuit board.

Figure 1 is a top perspective view of a single-sided, straddle mount connector
10 formed in accordance with the present invention coupled to an edge of printed
circuit board 20. The connector 10 includes a plurality of contacts or solder leads 12
which are in electrically mating connection with solder pads 14 located on a top
surface of the printed circuit board 20. Also shown in Figure 1 are a plurality of
connector gripper arm assemblies 16 which provide a positive locking means for

coupling the connector 10 to the edge of the printed circuit board.

The connector 10 is single-sided since the solder leads 12 are provided on
only one side of the printed circuit board. Many prior art devices included solder
pads on two opposing surfaces of the printed circuit board and a connector having
top and bottom contacts for electrically contacting each solder pad. These types of
double-sided printed circuit boards have many disadvantages, including
manufacturing difficulties, such as those associated with double reflow and double-
sided solder pasting. Since the present invention only requires a single side of the
printed circuit board to include solder pads, manufacturing speed is increased and the
above-mentioned difficulties are avoided. A printed circuit may be produced and

easily pasted to a top surface of a substrate to form a printed circuit board - \




| i [ : | . | osely aligned with the
rinted circuit board sol der pads will be c _ _

'ggfdgr | eads of the connector to ensure good e;gftrlc?L coggs;;;ggetgfaLLe

[ [ [ not her
| der pads on .the printed circuit. ~ Yet a

??bean1gonstruction i's inproved nanufactgrab!llty of the connectpr._Nb;g

specifically, the connector is preferably® injection nolded plastlctzgn

integrally formed device. However, problems nay arise in the Lnjec

nol di ng process due to poor plastic flowto thin sections of the

i ' he | -beam construction
connector, e.g. t rijoper arm assenblies. T _ (
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frictionally electrically connected to the solder pads 14 of the printed circuit board 20
upon insertion of the circuit board into the receiving space formed by gripper arm
assemblies of the connector. The solder leads 12 are shaped to be biased against an
inserted circuit board so that a solder tail 18 of the solder lead are electrically coupled
with a solder pad of the circuit board. The solder leads 12 include at least one bend
along its extent and the solder tail 18 is curled upward for receiving an edge of a

printed circuit board 20 without scraping the circuit board surface.

Figures 3 and 4 illustrate one embodiment of the header assembly of the
single-sided straddle mount connector. More specifically, Figure 3 is a rear
elevational view of the connector illustrating the arrangement of male connection
power pins 22 and signal pins 24. The connector housing 26 comprises an
electrically insulative material, such as glass filled PPS or PPA. The connector
includes a plurality of male power pins 22 for connection with a mating female
power plug. Furthermore, the connector may include any number of signal pins 24,
depending upon the application. Figure 4 is a top plan view of the connector housing
illustrating the gripper arm assemblies and spring retention contacts 28 coupled to the
power pins and the contacts 12 coupled to the signal pins of the connector. In this
particular illustrated embodiment, the connector includes three gripper arm
assemblies, one gripper arm assembly at each end of the connector 16a, 16c and a
third gripper arm assembly 16b located near a central portion of the connector. The
connector housing also includes an indicator 30 which may be molded into the
housing, for indication the position of the first signal pin positioned within the
connector.

| Figure 5 is a cross-sectional view of the connector 10 of the present invention
prior to connection with an edge of a printed circuit board 32-20. In practice, the
connector will be moved along a plane in the direction of an edge of printed circuit
board for mating mechanical and electrical connection therewith. The conn




Al'so shown in Figure 9 are the crush ribs 48 which are provi ded on the
upper surface ofgthe | ower gripper arm36. The crush ribs 48 are g
substantial ly triangular- shaped projections having a peak which extends
above the upper surface of the |ower grlgper arm on opposi ng side edg_eshI

t hereof. As previously discussed, the crush ribs 48 are adapted to slightly
deflect to ensure a positive nechanical |ock of the connector to the edge
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the printed circuit board. The lower gripper arm 36 extends a sufficient length
perpendicular to an edge of the printed circuit board to effectively support the
connector on the edge thereof. For example, the lower gripper arm assembly is
preferably at least 4mm long extending from a rear wall 38 of the connector. The
gripper arm assemblies may be any convenient width, and are typically 2 to 5mm in
width. By supporting the connector along its length with a plurality of gripper arm
assemblies, connector tilting problems are avoidéd. |

This arrangement of a plurality of gripper arm assemblies to positively lock
the connector to the printed circuit board has numerous advantages of prior designs.
For example, the novel arrangement of gripper arm assemblies eliminates the serious
problem of connector tilt with respect to the printed circuit board. Additionally, the
contacts or solder leads of the connector may be designed with positive pre-load
interference to improve electrical contact with the printed circuit board solder pads
without danger of tilting the connector. Furthermore, the arrangement of gripper arm
assemblies serve as an effective means for correcting printed circuit board warpage,
which feature will be discussed in greater detail later.

Figure 6A illustrates the positively pre-loaded solder leads formed in
accordance with the present invention. More specifically, the solder leads 12 have
solder tails 18 with a rounded contact surface which is set below a printed circuit
board seating plane 40 defined by a gripper arm assembly receiving space 42. The
receiving space 43 42 defined by an upper surface 44 4] of a lower gripper arm and a
lower surface 46 45 of an upper gripper arm. (Figure 5). Accordingly, the solder
leads 12 are positively pre-loaded onto the printed circuit board solder pads to
provide good electrical contact therewith. Additionally, as illustrated in Figure 6A,
control of coplanarity of the solder tails may be relaxed without éacriﬁcing the ability
to make good electrical contact with the printed circuit board. As shown in Figure
6A, a printed circuit board seating plane is illustrated by dashed line 40. The contact




described above. Also illustrated in Figure 10 are the openings 43 nol ded
into the housing which are adapted to receive the connector contacts. As
previ ously noted, the connector contacts may be press-fit into the housing
openings 43 so that a mal e connection pijj,end is avail able for connection
wi thin the header portion of the connect and the solder leads 12 extend
I n an opposite direction for frictionally engagi ng sol der pads on a top

surface of aails will provitergoni eleBRitbFoontact with the printed circuit board as long as the
contact tails, in their relaxed position, are oriented below the seating plane of the
printed circuit board. However, in the event that the solder tails 18 are formed above
the printed circuit board seating plane, that is, there is an absence of preloading of the
solder leads 12 onto the printed circuit board solder pads, good solder joints may still
be attainable as long as the solder tails 18 do not lift off the printed circuit board
seating plane by a distance more than the solder pad thickness (Figure 6B).
Typically, solder pads have a thickness of 0.15mm as illustrated by arrows A-A in
Figure 6B. Accordingly, if the solder tail is formed above the printed circuit board
seating plane by a distance less than the solder pad thickness, (shown by arrows B-B
in Figure 6B) good solder joints may be formed. The tolerance of coplanarity is
indicated by the seating plane 40 and a lov(rer limit illustrated by dashed line 42 47.
Thus, connector manufacturing methods and processes become simpﬁfied in view of
the increased tolerance permitted with respect to contact tail coplanarity. Also
illustrated in Figure 6A are the connector openings 43 through which the male

contact pins and solder leads are mounted to the connector.

Figure 7 is a front elevational view of a single-sided, straddle mount
connector of the present invention illustrated with a warped printed circuit board 44.
Commonly, printed circuit boards tend to warp due to shrinkage or other post-
manufacturing conditions. Due to this warping, it becomes very difficult, if not
impossible, to use any form of edge connector and still obtain good electrical
connection along the entire length of the connector. The present invention which
includes a plurality of gripper arm assemblies can effectively correct printed circuit
board warpage and ensure good electrical contact. As shown in Figure 7, the single-
sided, straddle mount connector includes three gripper arm assemblies 16a, 16b, 16c,
illustrated in an I-beam configuration to be discussed in greater detail later, which
upon connection to an edge of a warped printed circuit board 44, will tend to
straighten and positively grip the printed circuit board. Warpage becomes a
significant problem with thin printed circuit boards and, this problem can be rectified
by the arrangement of gripper arm assemblies on a single-sided connector of the

present invention. Once the warped circuit board is in place in the connector of the
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REPLAGEMENT SHEET |
1‘4 | Figure 11 is a partial horizontal cross-secti oga-l——-v‘l—ew-efr_ e "T}]e
nect or housi ng 27, strengthening rib 50 and | ower gripp o Q#HLém7
Str thening rib 50 is integrally nolded to the connectof S A
ls'z)\r/\:pggri ppegJ arm The strengthening rih 50 is di rrens: 'Onﬁzen? o:‘ L
the slot 52 formed in the printed circ board forF?gL?e
connector with the printed circuit board.

[ ' | ' | pper arm
oSrbly Bl Gur e ot etreat bbid Bk BRGIEE I S8l suntlioll bt
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asserrb: g rrl Qgﬁegﬁﬁ?gﬁaﬁ’%s desi gP\ in which a receiving space is CSizelfl ned
EQ?\?\ggn ° agpupper 34 and lower arm 36 portion and a rear portion

i t he upper and
connecting p%igure 8 is an end view of the single-sided, straddle mount connector

illustrating a gripper arm assembly having a single-sided, paste on printed circuit
board seated within the gripper arm assembly receiving space. The gripper arm
assembly includes a lower arm 36, having an upper surface which determines the Z-
height (center line offset) of the printed circuit board. Specifically, depending upon
the positioning and/or thickness of the lower gripper arm 36, the Z-height of the
printed circuit board is determined. The particular configuration of the upper gripper
arm 34 and lower gripper arm 36 provides superior Z-height control.

The connector housing 26 is preferably an integrally molded unit having the
connector header 27 (Figures 3 and 4) and gripper arm assemblies 16a, 16b, 16¢c
integrally formed. The connector header includes top and bottom walls, opposed
side walls and rear wall 38, The connector contacts, comprising a male connector pin
at one end and a solder lead at an opposite end, may include rectangular transition
section 49 (Figure 6), which may be press fit into contact receiving spaces 43 molded
into the housing. The contacts include a single-sided solder lead on the printed
circuit board receiving side and male connector pins for coupling to mating female
connectors within the header assembly of the connector, The gripper arm assemblies
16a, 16b, 16¢ include a receiving space 42 between the upper 34 and lower 36
gripper arms, the receiving space 42 being specifically dimensioned to receive a
printed circuit board having a specified thickness.

In the embodiment shown in Figure 8, the lower gripper arm 36 is
substantially rectangular in shape and having a rectangular cross-section. The upper
gripper arm 38 34 is alsq substantially rectangular in shape, but being tapered away
from the header 27 towards the printed circuit board receiving space opening and

having a substantially rectangular cross-section throughout its length.

The lower gripper arm 36 may include on a top surface thereof at least one



| REPLACEMENT SHEET
I‘ovver ‘gri pper arm portions. Once again, the C channel de i§n'“af"f“or‘d's THE

i i i i h ripRer,ar
th advantages in the thin plastic sections of t . 1
Zgggprgl y. The C—chgnnel design al so allows for broadelrt;_d ﬁfﬁlﬁd léttf:lg??s
ith respect to Z-height of the connect oy . _ tf dh
\tljmnzier;togd by those skilled in the art thdt the different gripper arm
assenbly designs may be used in any conbination :n the c IEE\,;?E. ;lr:l?nl gT.
rejetiqroonroreshaib 4@ yxtbmiihg aiewird BN R o S5 EID e
Rsserbl o8 3;;;’““ Ao vied TR0 o 20 YRR et o

tions of t .

i e’tsg’gﬂff g'g}g?%% ﬂlte(r)@’?m?de‘ﬁm“if beard: ERhemt leastame projédtionrdraishely, t he
gripper arm ass=my 4L ign . aripper arm assenblies or standard
a1 pper _ar m aeenrer roding « RS EEhatal Mok 3 Hhe Giisrionprip Beredanat fver

er .
Or i pper ar m eRAtdiwyitboush Thenceanbeilinen, Beigidtush ih may be centrally located
on an upper surface of the lower gripper arm. Alternatively, as shown in Figures 7
and 9-11, a pair of crush ribs 48 may be provided on opposite sides of the lower

gripper arm for deflection upon engagement with the lower surface of a printed
circuit board.

Once good mechanical and electrical connections are formed by the gripper
arm assemblies of the present invention, the solder tails may be fused to the solder
pads of the printed circuit board. Such fusing may be accomplished by oven/IR

reflow soldering thus providing a fast, reliable electrical connection therebetween.

Figures 9- 11 illustrate alternative embodiments of forming the gripper arm
assemblies of the present invention. More specifically, Figure 9 illustrates a gripper
arm assembly 16 and connector housing header wherein the gripper arm assemBly
has an I-beam construction. More specifically, the gripper arm assembly 16 includes
a lower gripper arm 36 and an upper gripper arm 34 defining a printed circuit board
receiving space 42 therebetween and a strengthening rib 50 assembly centrally
located in the circuit board receiving space. The strengthening rib 50 is integrally
formed into the lower surface of the upper gripper arm and the upper surface of the
lower gripper arm. The I-beam construction provides enhanced strength to the
gripper arm assembly.

The I-beam construction allows the thin plastic sections of the gripper arm
assemblies to withstand heavier loads without risk of fracture, Since the I-beam
construction provides enhanced strength to the gripper arm assembly, a wider range
of Z-heights are available since the lower gripper arm may be made thinner without
sacrificing connector load capabilities. However, when utilizing the I-beam
construction, it will be necessary to provide a slot 52 in the printed circuit board for
accommodating the strengthening rib of the gripper arm assembly as shown in Figure



| : illustrates a sinplified auto-insertion machine for coupling the
E:g;{g-g?d;g,ustraddle nnug? connector of the present invention to an edgg
of a printed circuit board. The auto-insertion machine includes a gaga2|n62
hol der for stacking a plurality of connectors 10 and an_lnserthogo e¥hce
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the connector to ensure good electrical connection to all solder pads on the printed

circuit.

Yet another advantage of the I-beam construction is improved
manufacturability of the connector. More specifically, the connector is preferably
injection moldqd plastic in an integrally formed device. However, problems may
arise in the injection molding process due to poor plastic flow to thin sections of the
connector, e.g. the gripper arm assemblies. The I-beam construction provides
improved plastic flow to the thin sections of the gripper arm assemblies to enhance
the overall plastic injection molding process.

Also shown in Figure 9 are the crush ribs 48 which are provided on the upper
surface of the lower gripper arm 36. The crush ribs 48 are substantially triangular-
shaped projections having a peak which extends above the upper surface of the lower
gripper arm on opposing side edges thereof, As previously discussed, the crush ribs
48 are adapted to slightly deflect to ensure a positive mechanical lock of the
connector to the edge of the printed circuit board. The crush ribs 48 are clearly
illustrated in Figures 10 and 11 which are partial cross-sectional views of the

connector and gripper arm assemblies shown in Figure 9.

Figure 10 is a partial vertical cross-sectional view of the connector housing
and gripper arm assembly formed in accordance with the I-beam construction
described above. Also illustrated in Figure 10 are the openings 43 molded into the
housing which are adapted to receive the connector contacts. As previously noted,
the connector contacts may be press-fit into the housing openings 43 so that a male
connection pin end is available for connection within the header portion of the
connector and the solder leads 12 extend in an opposite direction for frictionally

engaging solder pads on a top surface of a printed circuit board.
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27, strengthening rib 50 and lower gripper arm 36. The strengthening rib 50 is
integrally molded to the connector housing and lower gripper arm. The
strengthening rib 50 is dimensioned to fit within the slot 52 formed in the printed
circuit board for alignment of the connector with the printed circuit board.

Figure 12 illustrates a further alternative embodiment in perspective view for
the gripper arm assembly. Figure 12 illustrates a partial vertical cross-section of a C-
channel gripper arm assembly design in which a receiving space is defined between
an upper 34 and lower arm 36 portion and a rear portion 54 connectmg the upper and
lower gripper arm portions. Once again, the C-channel design affords the strength
advantages in the thin plastic sections of the gripper arm assembly. The C-channel
design also allows for broader design options with respect to Z-height of the

connector.

It should be understood by those skilled in the art that the different gripper
arm assembly designs may be used in any combination in the connector design. For
example, the connector may include C-channel design gripper arm assemblies on the
end portions of the connector and at least one I-beam gripper arm assembly along the
length of the connector. Alternatively, the connector may include all I-beam design
gripper arm assemblies or standard gripper arm assemblies (Fi 1gure 5) which include
only an upper and lower gripper arm extending from the connector housing,

Figure 13 illustrates a simplified auto-insertion machine for coupling the
single-sided, straddle mount connector of the present invention to an edgeof a
printed circuit board. The auto-insertion machine includes a magazine holder for
stacking a plurality of connectors 10 and an insertion device 62 for pushing the
connector 10 onto the edge of the circuit board 20. The insertion_ device includes a
pneumatic cylinder 64 having an insertion block 66 coupled to the reciprocating rod
68 of the cylinder. Upon activation of the cylinder, the insertion block 68 contacts
the header portion of the connector which is pushed in the direction of arrow A to




such as t hreaded screws, to ensure good nechanical and el ectrical contact.
?ﬁg gripper arm assenblies positively engage the edge of the circuit board
to ensure a good mechani cal connecti on. The singl e-sided,
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connection to a single-sided, printed circuit board utilizing a simple assembly

process. The assembly process does not require any additional connection devices,

such as threaded screws, to ensure good mechanical and electrical contact. The

gripper arm assemblies positively engage the edge of the circuit board to ensure a

goqd mechanical connection.

The single-sided, straddle mount printed circuit board connector of the
present invention overcomes the disadvantages of surface mount and right-angle
connectors, including connector tilting and provides positive mechanical and
electrical coupling with the circuit board. Furthermore, the assembly process of the
connector to the edge of the circuit board is simplified. Manufacturing of the
connector is also simplified in view of the higher tolerances permitted for coplanarity
of the contact solder tails without sacrificing good electrical connection to the solder
pads of the printed circuit board. The connector of the present invention is also

effective in correcting printed circuit board warpage using the gripper arm assemblies
described herein.

Although illustrative embodiments of the present invention have been
described herein with reference to the accompanying drawings, it is to be understood
that the invention is not limited to those precise embodiments, and that various other
changes and modifications may be effected therein by one skilled in the art without
departing from the scope or spirit of the invention.
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1. A connector for edge mounting onto a single-sided printed circuit

board, comprising:

an elongate insulative housing having a top and bottom wall joined by
spaced apart side walls, the housing including a header portion including at least one
contact pin for mating electrical connection with a mating connector;

at least two gripper arm assemblies coupled to and spaced along the
elongated insulative housing, each of the gripper arm assemblies including a lower
gripper arm and arm upper gripper defining therebetween a receiving space for
receiving an edge of a single-sided printed circuit board, and

at least one solder lead electrically connected to the at least one
contact pin, the at least one solder lead having a solder tail being retentively
electrically coupled to a solder pad located on a top surface of the printed circuit

board when an edge of the circuit board is positioned within each of the gripper arm
assembly receiving spaces.

2 A connector as defined in Claim 1, wherein each of the gripper arm
assembly upper and lower gripper arms extend a distance perpendicular to the
connector housing so that connector tilting problems with respect to the printed
circuit board are avoided.

3. A connector as defined in Claim 1, wherein the lower gripper arm
includes at least one crush rib longitudinally located and projecting upwardly from a
top surface thereof to ensure positive locking of the connector to the edge of the
printed circuit board.

4, A connector as defined in Claim 1, wherein a plurality of gripper arm
assemblies are positioned along the elongate housing, a first and second gripper arm
assembly being positioned adjacent opposite ends of the connector housing, and
other gripper arm assemblies positioned at varied distances from each of the first and
second gripper arm assemblies.
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5. A connector as defined in Claim 4, wherein at least one of the gripper
arm assembhes 1s configured in the shape of a C-channel having a vertically

extending member coupling an outside surface of the upper and lower gripper arms.

6. A connector as defined in Claim 5, wherein at least one of the gripper
arm assemblies is configured in the shape of an I-beam having a vertical extending
member disposed between and coupled to the upper and lower gripper arms and the
printed circuit board having a slot therein for mating engagement with the vertical
extending member of the at least one I-beam, shaped gripper arm assembly.

7. A connector as defined in Claim 4, wherein each of the plurality of
gripper arm assemblies are configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper
arms and the printed circuit board having a corresponding number of slots therein for
mating engagement with the vertical extending member of the I-beam.

8. In an arrangement for connecting an electrical connector to a mating
edge of a single-sided printed circuit board, said circuit board including at least one
solder pad located on a top surface thereof, the connector including an insulative
housing having top and bottom walls, opposed side walls, and a rear wall forming a
header assembly, the rear wall including at least one opening extending therethrough
and having positioned therein an electrical contact, the electrical contact having a
contact pin portion within the header assembly and at least one solder lead extending
from the rear wall of the housing, opposite the header assembly, and at least two
gripper arm assemblies spaced along the insulative housing and extending from the
rear wall thereof in the direction of the at least one solder lead, each of the gripper
arm assemblies including an upper and lower gripper arm defining therebetween a
receiving space for receiving the edge of the printed board, the gripper arm

assemblies providing positive mechanical locking of the printed circuit board to the
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t he wall of the connector housing so that connector tilting problems with respect to the

printed circuit board are avoided.

10. A connector as defined in Claim 8, wherein the lower gripper arm
includes at least one crush rib longitudinally located and projecting upwardly from a
top surface thereof to ensure positive locking of the connector to the edge of the
printed circuit.

11. A connector as defined in Claim 8, wherein a plurality of gripper arm
assemblies are positioned along the elongate housing, a first and second gripper arm
assembly being positioned adjacent opposite ends of the connector housing, and
other gripper arm assemblies positioned at varied distances from each of the first and

second gripper arm assemblies.

12. A connector as defined in Claim 1 1, wherein at 1éast one of the
gripper arm assemblies is configured in the shape of a C-channel having a vertically

extending member coupling an outside surface of the upper and lower gripper arms.

13. A connector as defined in Claim 12, wherein at least one of the
gripper arm assemblies is configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper
arms and the printed circuit board having a slot therein for mating engagement with
the vertical extending member of the at least one I-beam shaped gripper arm
assembly.

14. A connector as defined in Claim 11, wherein each of the plurality of
gripper arm assemblies are configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper

arms and the printed circuit board having a corresponding number of slots therein for
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bei ng positioned adjacent opposite ends of the connector housing, and
15.  In combination,

a printed circuit board having a printed circuit on one surface thereof,
said printed circuit board including at least one solder pad on an edge of said surface;
and

a connector including an insulative housing having a header portion
and a printed circuit board connection portion, said header portion including therein
at least one contact pin, said connection portion including at least one solder lead
electrically connected to said af least one contact pin, the connection portion further
including at least two gripper arm assemblies spaced along the connector housing,
each of the gripper arm assemblies including an upper and lower gripper arm
extending from said connector housing and defining therebetween a receiving space
for receiving the edge of the printed circuit board, the gripper arm assemblies
providing positive mechanical locking of the printed circuit board to the connector so
that the at least one solder lead is iﬂ mating electrical connection with the at least one
solder pad of the printed circuit board.

T‘us Sheet Has Been Replaced
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SINGLE-SIDED, STRADDLE MOUNT
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ABSTRACT

A single-sided, straddle mount printed circuit board edge connector positively
mechanically locks the connector to the circuit board using a plurality of gripper arm
assemblies spaced along the connector housing. The gripper arm assemblies each
include an upper and lower gripper arm defining therebetween a printed circuit board
receiving space. The gripper arm assemblies positively mechanically lock the
printed circuit board to the connector without the use of through holes and screws.
The connector overcomes the disadvantages of connector tilt problems,
manufacturability and simplicity in assembling the connector and printed circuit
board.

Fig. 1
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gri pper arns and the printed circuit board having a correspondi ng nunber
of slots therein for mat i ng engagenent with the vertical extending
menber of the |-beam 8. In an arrangenment for connecting an el ectrical

connector to a mating edge of a single- sided printed circuit board, said
circuit board including aligned sol der 2pads | ocated al ong one edge of a top
surface thereof, the connector including an insulative housing having top
and bottomwal | s, opposed side walls, and a rear wall form ng a header
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arm assenbl i es spaced al ong the insul ative housing and extending fromthe
rear wall thereof in the direction of the at |east one solder |ead, each of
the gri pper arm assenblies including an upper and | ower gripper arm
defining therebetween a receiving space for receiving said mati ng edge of
the printed board, the gripper arn1ass§nblies provi di ng positive nmechani cal
| ocki ng nmeans of the printed circuit bdoard to the connector so that the
solder lead is in mating electrical connection with the solder pad of the
printed circuit board and wherein said aligned spring- biased solder tails
extend within said spaced fornmed between said upper and | ower gripper arns,
for providing a positive pro-load of said solder tails against said sol der
pads of said circuit board.

16a




18 _ 9. A connector as defined in Caim8, wherein each of the
gripper arm assenbly upper and | ower gripper arns extend a di stance
perpendi cular to the rear wall of the connector housing so that connector
tilting problenms with respect to the printed circuit board are avoi ded.
10. A connector as defined in Caim8, wherein the |ower gripper arm

i ncludes at |east one crush rib longitwlinally |ocated and projecting
upwardly froma
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top surface thereof to ensure positive |ocking of the connector to the edge
of the printed circuit. 11. A connector as defined in CaimS8,
wherein a plurality of gripper armassenblies are positioned along the

el ongate housing, a first and second gripper arm assenbly being positioned
adj acent opposite ends of the connectoi housi ng, and other gripper arm
assenblies positioned at varied di stances fromeach of the first and second
gri pper arm assenbli es. 12. A connector as defined in Claimll
wherein at | east one of the gripper armassenblies is configured in the
shape of a C-channel having a verticallyifl,'lo




ext endi ng nenber coupling an outside surface of the upper and | ower gripper
arnms. 13. A connector as defined in Caim12, wherein at |east
one of the gripper armassenblies is configured in the shape of an I|-beam
having a vertical extending nmenber di sposed between and coupled to the
upper and |l ower gripper arns and the prbgted circuit board having a sl ot
therein for mating engagenent with the rtical extending nenber of the at

| east one |-beam shaped gri pper arm assenbly. 14. A connector as
defined in daim1l, wherein each of the plurality of gripper arm
assenblies are configured in the shape of an |-beam having a vertica

60

REPLACEMENT SHEET

30 JUL 1997




ext e::néli ngmv\een and coupl ed to_the upper_and | ower

gri pper

sl ots there
mat i ng enda

(N

ar ns -and

kg

tshe *verti cal

"mm circuit board ha

ext endi ng
16

|n9REPB!&CEWGhSI§-!BET81unm of
O Description : paged ... to paged 1.
ﬁim@i thﬁagedbm paged /9.

O Abstract paged .7~ to paged ..
CLAIMS:
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1. A connector for edge mounting onto a single-sided priuted circuit board, comprising:

an elongate insulative housing having a top and bottom wall joined by spaced apart side

. walls, the housing including a header portion including at least one contact pin for mating

__electrical connection with a mating connector,

at least two gripper arm assemblics cxtending from and spaced along the elongated

insulative housing, each of the gripper arm assemblies including a lower gripper arm and an

upper gripper defining therebetween a recciving space for receiving an cdge of a single-sided

printed circuit board; and

a plurality of clongate contacts supported by said housing said contacts having spring-

biased solder leads extending from said housing and defining collincarly aligned tails positioned

within the space defined by said upper and lower gripper arms 50 as to apply a positive pre-load

_against said edge of said suspended printed circuit board inscrted therebetween.

2. A connector as defined in Claim 1, wherein each of the gripper arm

assembly upper and lower gripper arms extend a distance perpendicular to the

connector housing so that connector tilting problems with respect to the printed

circuit board are avoided.

3. A connector as defined in Claim 1, wherein the lower gripper arm

includes at least one crush rib longitudinally located and projecting upwardly from a

top surface thereof to ensure positive locking of the connector to the edge of the

printed circuit board.

4, A connector as defined in Claim 1, wherein a plurality of gripper arm

assemblies are positioned along the elongate housing, a first and second gripper arm

assembly being positioned adjacent opposite ends of the connector housing, and

other gripper arm assemblies positioned at varied distances from each of the first and

second grippér arm assemblies.
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6. A connector as defined in Claim 5, wherein at least one of the gripper
arm assemblies is configured in the shape of an I-beam having a vertical extending
member disposed between and coupled to the upper and lower gripper arms and the
printed circuit board having a slot therein for mating engagement with the vertical

extending member of the at least one I-beam, shaped gripper arm assembly.

7. A connector as defined 1n Claim 4, wherein each of the plurality of
gripper arm assemblies are configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper
arms and the printed circuit board having a corresponding number of slots therein for

mating engagement with the vertical extending member of the I-beam.

8. In an arrangement for connecting an clectrical connector to a mating edge of a single-

sided printed circuit board, said circuit board including aligned solder pads located along onc

edge of a top surface thereof, the connector including an insulative housing having top and

bottom walls, opposed side walls, and a rear wall forming a header assembly, the rear wall

including at least one opening extending therethrough and having positioned therein plural

electrical contacts, the electrical contacts cach having a contact pin portion within the hcader

assembly and a solder lead extending from the rear wall of the housing, opposite the header

assembly said solder leads including aligned spring-biased solder tails, and at least two gripper

arm assemblies spaced along the insulative housing and extending from the rear wall thereof in

the dircction of the at lcast onc solder lcad, cach of the gripper arm assemblies including an

upper and lower gripper arm dcfining therebetween a recciving space for receiving said mating

edge of the printed board, the gripper arm assemblies providing positive mechanical locking

means of the printed circuit board to the connector so that the solder lead is in mating electrical

connection with the solder pad of the printed circuit board and wherein said aligned spring-

biascd solder tails cxtend within said spaced formed between said upper and lower gripper arms,

for providing a positive pre-load of said solder tails against said solder pads of said circuit board.
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9. A connector as defined in Claim 8, wherein each of the gripper arm
assembly upper and lower gripper arms extend a distance perpendicular to the rear
wall of the connector housing so that connector tilting problems with respect to the

printed circuit board are avoided.

10. A connector as defined in Claim 8, wherein the lower gripper arm
includes at least one crush rib longitudinally located and projecting upwardly from a
top surface thereof to ensure positive locking of the connector to the edge of the

printed circuit.

11. A connector as defined in Claim 8, wherein a plurality of gripper arm
assemblies are positioned along the elongate housing, a first and second gripper arm
assembly being positioned adjacent opposite ends of the connector housing, and
other gripper arm assemblies positioned at varied distances from each of the first and

second gripper arm assemblies.

12. A connector as defined in Claim 11, wherein at least one of the
gripper arm assemblies is configured in the shape of a C-channel having a vertically

extending member coupling an outside surface of the upper and lower gripper arms.

13. A comnector as defined in Claim 12, wherein at least one of the
gripper arm assemblies is configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper
arms and the printed circuit board having a slot therein for mating engagement with
the vertical extending member of the at least one I-beam shaped gripper arm

assembly.

14. A connector as defined in Claim 11, wherein each of the plurality of
gripper arm assemblies are configured in the shape of an I-beam having a vertical
extending member disposed between and coupled to the upper and lower gripper

arms and the printed circuit board having a corresponding number of slots therein for



19 ' II* c L M s *

mating engagement with the vertical extending member of the [-becam.

15.  In combination, a printed circuit board having a printed circuit on one surface

thereof, said printed circuit board including aligned solder pads located along one

edge of a top surface thereof, and a connector including an insulative housing having a

header portion and a printed circuit board connection portion, said header portion

including therein at least one contact pin, said connection portion including at least

one solder leads electrically connected to said at least one contact pin, said solder

leads including aligned spring-biased solder tails, the connection portion further

including at least two gripper arm assemblies spaced along the connector housing,

each of the gripper arm assemblies including an upper and lower gripper arm

extending from said connector housing and defining therebetween a receiving space

for receiving the edge of the printed circuit board, the gripper arm assemblies

providing positive mechanical locking of the printed circuit board to the connector so

that the at least one solder lead is in mating electrical connection with the at least one

solder pad of the printed circuit board and wherein said aligned spring-biased solder

tails extend within said spaced formed between said upper and lower gripper arms for

providing a positive pre-load of said solder tails against said solder pads of said solder

pads of said circuit board.




