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6 Printed circult board finger connector and method of manufacture.

@ An electrical connector for the terminating edge of a
printed circuit board to form the portion of the printed circuit
board adapted to engage bowed portions of contact fingers
in a conventional card edge connector. The finger connector
insulator includes a slotted head section for receiving the
board edge and a blade section for engaging a conventional
card edge connector. Each side of the insulator contains a
plurality of spaced contact receiving sleeves formed by
parallel, transversely extending recesses which face out-

N wardly on the blade and inwardly from each wall of the

< slotted head and which are connected by coaxial apertures
formed in the head section.
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PRINTED CIRCUIT BOARD FINGER CORNECTOR

AND METHOD OF MANUFACTURE

Field of the Invention

The present invention relates to electrical connectors, and, more
particularly, to a connector for attachment directly to circuitry
disposed along the édge of a printed circuit board, said connector
having parallel, transversely extending contacts for connecting the

board circuitry to a printed circuit board edge connector.

History of the Prior Art

A conventional printed circuit board consists of a flat sheet of
glass epoxy insulative material having solder coated conductive copper
paths formed over ome or both of the surfaces of the board. The conduc-
tive paths interconnect various circuit components which are mounted on
the board and electrically interconnected to the conductive paths.
Historically, interconnection between the various electrical points
along the surface of the board has been made with circuitry exterior of
the board by means of conventional printed circuit card edge connectors.
That is, the printed circuit board, or card, generally has one edge

along which is spaced a plurality of parallel, transversely extending
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conductive fingers formed by processes which include gold plating of the
fingers. The fingers are eléctricaliy connected with various components
on the circuit card and areradapted to be resiliently engaged by the
_ contacts of a conventional printed circuit board edge connector when the
edge is inserted into the connector card slot.

For maximum reliability the conductive fingers of the printed
circuit board are conventionally plated with a noncorrosive metal such
as gold. Plating of the conductive contact fingers requires that a
printed circuit board, which is otherwise finished, be subjected to the
additional operations of gold plating. Gold plating is relatively
expensive in comparison with other techniques for adding gold to a metal
surface in that substantial gold scrap is produced in the plating of -
edge fingers which must be further processed by expensive refining
techniques to recover the gold. Moreover, gold plating of edge fingers
requires.a great deal of additional manufacturing time in the making of
printed circuit boards and a great deal more gold than that which is
actually deposited on the edge finger surfaces. Further, in the event
any one of the gold plated fingers of the printed circuit board becomes
damaged in the manufacturing process, the entire, often very expensive,

board may have to be scraped.
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The plated gold surfaces of conventional contact fingers of a
printed circuit card edge are sometimes damaged by abrasive engagement
with card edge connector contacts during repeated insertions and
withdrawals. A gold contact surface formed by an inlay process is of
higher reliability and much more abrasion resistant and, thus, results
in a contact having a 1ife of more connector insertion and withdrawal
cycles than a contact having the same thickness of plated gold. It has
also been observed that during insertion of a card edge into an edge
connector not only are the plated fingers on the card abraded but
insertion of the glass epoxy edge on the board, which is often beveled
for ease of insertion into the connector, abrades the plated contact
surfaces of the edge connector contacts. Therefore, replacing the
leading edge which engages a card edge connector with a less abrasive
material than glass epoxy would substantially reduce the wear on the
card edge connector contacts.

Certain high reliability applications call for the use of metal-to-
metal connectors for all printed circuit card interconnectors. One
reason for this is the fact that plated edge fingers are formed from the
same thin copper layer as the circuitry on the board which often may be
on the order of only .002 inches in thickness. Such thin conductors are
subject to failure under certain conditions. The edge finger connector

of the present invention produces what is essentially a metal-to-metal
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interconnection with a printed circuit card edge connector substantially
and inexpensively enhancing the reliability of conventional card edge
interconnections.

An additional problem associated with conventional printed circuit
card edge interconnection is that standard card edge connectors are made
with standard spacings between opposed rows of bowed contacts and the
thickness of the printed circuit board may vary. This is particularly
prevalent with the thicker, stacked or_multi-layer boards. Conse-
quently, the space between opposed rows of plated fingers along opposite
facing edges of the board may vary producing a variation in the inser-—
tion and withdrawal forces of the card edge into the connector and the
reliability with which mating surfaces engage one another. For certain
applications, specifications require that a card edge connector mate
with and reliably connect card edges varying in thickness from 0.054
inches to 0.071 inches. This must also be done within certain maximum
push insertion force requirements for insertion of the card into the
slot of the connector. These criteria impose severe limitations on the
design of card edge connectors to meet them at minimum cost. The blade
portion of the edge finger commector of the present invention presents a
uniform desired thickness between conductive contacts for minimum
insertion forces and a uniform overall rib thickness near the maximum

acceptable to the card slot to hold the connection secure and
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motionless, all regardless of printed circuit board thickness. These
features also greatly simplify the design of card edge connectors to be
used with the edge finger comnector of the present invention.

The use of conventional plated edge fingers on printed circuit
boards also seriously limits the efficiency with which relatively small
cards can be manufactured. That is, several smaller printed circuit
boards are generally fabricated on a single substrate as parts of larger
boards to maximize material handling efficiency and then cut into
separate cards after processing is completed. The presence of edge
fingers on the cards necessitates that the card circuitry be arranged so
that all the edge portions of the cards lie along the edges of the large
substrate to permit gold plating, a serious manufacturing limitation.
Elimination of the plated gold fingers on the cards permits much more
efficient arrangement of card circuitry on large substrates for
substantial savings in processing costs.

Connectors having rows of spaced contact fingers for mounting to
the edge of a printed circuit card have been developed. However,
despite the fact that they eliminate the overall disadvantages of
forming plated fingers on the card edge, these prior art edge connectors
possess numerous disadvantages. For example, many of them include
relatively bulky insulators which over-lie and enclose the edge of the

printed circuit card and require expensive, time consuming installation
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means such as brads and bolts. Often such connectors are not adapted
for engagement with a standard card edge connector but require a special
mating connector half. Other prior art comnectors, such as French
Patent No. 7,344,374, have similarly included a thin insulator strip to
which flat transversely extending contact strips are held by tab
portions which overlie sides of the strips leaving the tip ends thereof
exposed. Protruding portions of the contact strips are soldered to the
board wherein the insulator strip abuttingly engages the board edge.
Such connectors are improvements over plated edge fingers but are not as
reliable or as adapted to as rapid assembly and attachment to a printed
circuit board edge as the connector of the present invention, as will be
evident from the following disclosure.

Moreover, and most significantly, there has never been a reliable
finger connector which can replace the use of plated edge finger termi-
nations less expensively than the cost of the plated fingers. The
connector of the present invention includes novel contact and insulator
structual combinations which more reliable and less expensively obviate

the need for plated edge finger terminations on printed circuit cards.
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" Summary of the Invention

The invention relates to an interconnecting finger assembly for
printed circuit boards having circuitry patterns formed thereon with a
plurality of parallel, spaced conductive areas extending transversely
along one edge adapted for electrical interconnection. More particu~-
larly, the invention comprises a plurality of elongate, generally planar
contact members having a first end portion adapted for electrical con-
nection with the conductive circuitry of a printed circuit board and a
second mating portion adapted for electrical connection with a
connecting mating member and a shoulder portion therebetween. An insu-
lative housing is also provided and includes a plurality of contact
receiving sleeves. The housing is formed with inner and outer
connecting regions. The inner region is formed by a slotted body
portion, including a pair of opposed walls and a bottom having a
plurality of recesses formed in the opposed walls in parallel spaced
relationships. The recesses extend transversely of the house and form
first inner sleeve portions for receiving the first contact end portionms
constructed for engagement with, and electrical comnection to, the
conductive circuitry of the printed circuit board. The insulative
housing further including a depending blade portion comprising the outer
connecting region wherein a plurality of outwardly facing, transversely

extending recesses are formed in parallel spaced relationship. The
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recesses form second outer sleeve portions for receiving the second
contact end portions for outwardly facing mating electrical engagement.
The insulative housing also has a plurality of apertures formed through
the bottom of the slotted body portion which intercommnects each of the
first and second sleeve portions and receives each of the contact
shoulder portions.

In another aspect, the invention includes an improved electrical
connector for a printed circuit board of the type having conductive
strips which terminate along one edge in a parallel, transversely,
extending spaced relationship. An insulative housing is provided and
contains elongate contacts secured to the edge of the printed circuit
board for affording electrical interconnection between the conductive
strips and a connector member. The improvement comprises elongate
contact members, each contact member including a first contact region
adapted for positioning in facing engagement with the mating connector
member. A generally Y-shaped insulative housing is provided and
includes contact receiving sieeves formed therethrough. The insulative
housing has an upper slotted head portion and a lower blade portion.
The slotted head has a plurality of inwardly facing recesses forming an
upper portion of the sleeves provided in transversely spaced relation-
ship therein., Each of the recesses receives one of the contacf members

with the first region in inwardly facing engagement with ome of the
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conductive strips. The lower blade portion of the insulative housing

includes a plurality of outwardly facing recesses formed in generally

parallel spaced relationship. Each of the recesses forms a lower
portién of the sleeve and recei?es one of the contacts with the second
contact region adapted for outwardly facing engagement with the mating
member. |

In yet another aspect, the invention includes an improved method of
manufacturing an electrical connector. The method is of the type
wherein rows of contacts are soldered to individual conductive areas
spaced transversely along opposed edges of a printed circuit board. The
improvement comprises the steps of providing a connector insulator
having contact receiving sleeves formed therein and adapted for
receiving opposed rows of electrical contacts. The distance between the
opposed rows of contacts is approximately equal to the thickness of the
edge of the printed circuit board. Transversely resilient contacts are
.formed with first and secoﬁd contact regions and the longitudinal axis
of the first contact region is angulated relative to the longitudinal
axis of the second contact region. The contacts are then inserted into
‘the sleeves of the insulator wherein the second regions of each of the
contacts are secured in the insulators. In this manner the first
regions of opposed contacts extend toward one another in an opposed

relationship. The edge of the printed circuit board is then positioned

10

,"‘4.3.(4"2‘,



0101539

—

between the rows of first contact regions to bring each of the first
contact regions into spring biased, facing engagement with the
conductive areas of the board. The contacts are then soldered to the

conductive areas of the board.

Brief Description of the Drawings

For a more complete understanding of the present invention and for
further objects and advantages thereof, reference may now be had to the
following description taken in comjunction with the accompanying
drawing, in which:

Figure 1 is a perspective view of one embodiment of a printed
circuit board edge connector constructed in accordance with the prin-
ciples of the present invention;

Figure 2 is a perspective view of one embodiment of connector
contacts constructed in accordance with the principles of the present
invention;

Figure 3 1s an enlarged, cut-away, perspective view of one embodi-
ment of an insulator comnstructed in accordance with the teachings of the

present invention;
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Figure 4 is an exploded perspective view of the comnector of Figure

1, illustrating one method in which the connector of the present inven—
tion is assembled;

Figure 5 is an end elevational, cross—section view of the connector
assembly of the present invention;

Figure 6 is an exploded perspective view of the connector assembly
of the present invention showing one method of attachment of the
assembly to the edge of a printed circuit board;

Figure 7 is an enlarged perspective view of the assembled parts of
Figure 6;

Figure 8 is a perspective view of one embodiment of apparatus for
soldering the assembled connector and board; and,

Figure 9 is a fragmentary perspective view of the connector
assembly of Figure 7 being assembled by the soldering apparatus of

Figure 8.

12

e (.‘.‘}‘



0101539

Detailed Description

Referring now to Figure 1, there is shown a printed circuit board
10 which comprises a sheet of glass epoxy fiberglass laminate, often
known as G-10 or FR-4. The printed circuit board material has been
processed in the conventional manner so that a plurality of solder-
coated copper conductors 1l are arranged on the board in a pre—selected
pattern. The pattern is pre-selected to interconnect a plurality of
circuit components which are mounted on the surfaces of the board (mot
shown) and also connect those components with circuitry external to the
surface of the printed circuit board. The circuit points to be
connected to circuitry external of the board include elongate solder-
coated conductive strips 12 disposed parallel to and spaced from one
another extending transversely along the linear edge 13 of the printed
circuit board 10 on both the upper face and the lower face (not shown)
of the board edge. The disclosure will use elongate rectangular conduc—
tive strips 12 as exemplary conductive circuit terminations along the
board edge but it should be understood that these could comnsist of
circular pads, dots or any other shape of conductive area to which the
connector of the invention may be electrically joined, such as by
solder. Disposed adjacent the edge 13 of the printed circuit board 10,

is the printed circuit board edge connector of the present invention l4.
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"Referring to both Figures 1 and 3, the connector 14 includes a
molded insulator 15 which is generally Y-shaped in crosrs—section.' The
forked end of the insulator includes a slotted head section 17 which
receives and engages the flat straight edge 13 of the printed cifcuit
board 10. The head section 17 is attached to a flat blade section 16
which includes a lower edge 18 having a bevel 19 for guiding the
connector into the card slot of a conventional printed circuit board
card edge connector. The blade section 16 comprises generally flat
front and rear surfaces 21 which include parallel transversely extending
recesses 22 formed therein and separated from one another by raised ribs
20, The slotted head section 17 includes a pair of parallel upstanding
walls 42 and 43, the inner faces of which are spaced from one another a
distance slightly greater than the thickness of the printed circuit
board 10. The inner faces of the walls also include transverse recesses
44 and 45 in axial alignment with the blade recesses 22 and connected
thereto by apertures 48 inrthe head section as will be more fully
explained below.

Elongate metal contacts 30 are received into each of the recesses
22 and extend through the apertures 48 in the head section 17, along the

recesses 44 and 45 in the walls thereof, to be disposed in alignment

with and overlying the solder ccated conductive areas 12 along the front

and rear surfaces of the board edge 13. The slot 41 of the slotted head
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section 17 of the connector 14 receives the edge 13 of the printed
circuit board 10 in alignment in accordance with tooling holes on the
board edge and aperatures 50 in the insulator and the contacts are
soldered to the plated areas 12,

Referring now to Figure 2, there is shown a section of an elongate
metal strip 31 illustrating the manner in which the contacts 30 of the
present connector are preferably formed by stamping with a progressive
die. The strip 31 is formed of a material such as a cupro-nickel alloy
and then processed in accordance with well known techniques to inlay a
gold band 32 on the upper face of the strip. A pair of similar tin-lead
bands (not shown) are inlaid on the opposite face of the strip from the
gold bands near the outer edges thereof. It should be noted that herein
lies a very distinct advantage of the connector of the present inven-
tion; namely, that the contacts 30 are formed in a fashion whereby gold
inlaying processes may be used to add the gold band 32 to the intercon-
necting regions of the contacts effectively and with very little waste.
Such bands are of a gold which is much less porous and of a more consis-
tent and higher quality than that of plated gold which is most often
used on prior art electrical contacts. Thus, the gold material forming
the inlayed band 32 allows many more board insertion cycles per given
plating thickness than plated interconnection fingers conventionally

formed along one edge of a printed circuit board.
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The progressive die forms two interleafed rows of contacts, each
elongate contact 30 comprising a narrow first tail region 34, which is
frangibly attached to a carrier strip 35 left intact along each edge of
the strip 31, and a broader paddle shaped head region 36. The head 36
and tail 34 are separated by a shoulder region 80. The shoulder region
80 includes a pair of generally rectangular upwardly facing shoulders 81
and a pair of upwardly facing transversely resilient lance portions 82
bent out of the plane of the paddle region 36. The neck section of
joinder 84 between the tail region 34 and the shoulders 8l is bent first
out of the plane of the paddle region 36 and then back toward that plane
so that the longitudinal axis of the tail 34 lies at an angular offset
from the longitudinal axis of the paddle 36, as best seen in the final
contact configuration shown in Fig. 4.

As can be seen in Fig. 2, the gold inlaid band 32 is positioned
with respect to the contacts 30 so that the gold region form the elec-
trical interconnecting portions of the contacts and the tin—lead regions
on the opposite side (not shown) form the portions of the contacts along
tail regions 34 to be joined to the edge of the printed circuit board.
The interleafed contact arrangement of the flat pattern on the strip 31
insures maxXimum utilization of the gold inlaid material for electrical
contaéting regions. As pointed out above and shown in Fig. 4, during

the stamping operation the contacts 30 are bent slightly about the neck
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section of joinder 84 so that the longitudinal axis of each contact head
region 35 is diéplaced a small angular offset from the longitudinal axis
of each contact tail region 34. The function of this angular offset
will be further explained below. After stamping, the two rows of
contacts 30 are separated from ome another and each comprises an
elongate carrier strip 35 having a plurality of contacts extending
transversely thereof and being attached to the strip at their narrower
end 34 by a frangible, reduced section.

Referring specifically now to Figure 3, there is shown a partially
cut-away perspective view of the insulator portion 15 of the connector
of the present invention. The insulator 15 is preferably formed by
molding with conventional insulator materials such as a thermoplastic
and includes a8 blade section 16 and a slotted head section 17 for
receiving and engaging the edge of a prin;ed circuit card. The insu-
lator 15 is generally Y-shaped in cross—section. The forked card
engaging head section 17 includes a printed eircuit card receiving slot
41 formed by a pair of parallel upstanding walls 42 and 43 connected by
a bottom surface 47 which physically abutts the edge of a printed cir-
cuit card when positioned in the insulator. The walls 42 and 43 are
spaced from one another a distance slightly greater than the thickness
of the mating printed circuit board to snuggly receive the edge of the

board. The inner faces of the walls include a plurality of parallel,
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transversely extending recesses 44 and 45 separated from one another by
ribs 46. Each recess 44 in wall 42 is transversely aligned with an
opposing and facing recess 45 in wall 43. Each rib may include an
optional circular aperture 50 extending coaxially through both walls of
the head section for alignment and securement of the connector to the
edge of the printed circuit board as will be discussed further below.
Extending from the head section 17, opposite the slot 41, is the
blade section 16 which includes generally flat fromnt and’;ear surfaces
21, each of which has formed therein a plurality of parallel trans-—
versely extending outwardly facing blade recesses 22. Each blade recess
22 is separated from an adjacent parallel recess by an upstanding rib
20. The heighté of the ribs 20 are such as to provide an overall blade
thickness approximately equal to the largest thickness of printed
circuit card to be received into the card slot in a conventional card
edge connector. Thus, the upstanding ribs 20 serve as self-centering
means for the blade portionm of the comnector of the present invention.
Each outwardly facing blade recess 22 is in general axial alignment with
a conversely inwardly facing head wall recesses 44 or 45 and is
connected thereto by a generally rectangular aperture 48 which passes
through the bottom surface 47 of the head sectiom 17 in alignment with
the blade and head recesses. The aperture 48 include beveled upper

edges to guide the insertion of contacts and a transversely extending,
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rectangular slot 49 which joins each aperture 48 to the slot 44 or 45 in
the wall 42 or 43 at the juncture of the wall with the bottom 47. This
allows the ready passage of contacts having an offset bend in the
shoulder region ags will be discussed below., Thus, the housing has a
plurality of generally rectangular sleeves formed therein by the aligned
combination of an inwardly facing rectangular head wall recess, a
rectangular hole and a rectangular blade recess.

The lower eﬁds'of the blade slots 22 aré squared and of a depth
greater thamn the thickness of the contact blade 35 to shield and protect
the ends thereof from damage during insertion of the connector blade
into an edge connector slot. The lower edge 18 of the blade 16 includes
bevels 19 which serve to guide the blade portion of the commnector into a
conventional printed circuit card edge connector slot.

Referring now to Figure 4 and 5, there is shown how the two opposed
rows of contacts and the insulator 17 are brought together to form the
connector assembly of the present invention. The two opposed rows of
contacts are aligned with the angularly offset tail regions 34 and
carrier strips 35 facing one another. Each of the contacts 30 are
inserted into one for the insulator sleeves formed by an upper head
recess 44, an aperture 48 and a blade recess 22. The blade portions 36
are inserted through the aperture 48 in the bottom 47 of the head

section 17 and are moved down the blade recesses 22 until the contact
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blade tip reaches the lower end of each recess. At this point the
shoulder'8170f the contacts 30 have moved into the apertures and the
resilient lance sections 82 have moved through the apertures and sprung
outwardly against the bottom of the head sectionm, locking the contacts
into the insulator. The transversely resilient contact tails 34 extend
toward one another and are separated by a distance less than the thick-
ness of the printed circuit board edge to which the connector is to be
affixed. The connector assembly may be transported or stored and used
subsequently by attachment to the printed circuit board edge as shown in
Figure 6.

As éhown in Fig. 6, the insulator includes a plurality of trans- '
verse apertures 50, one between each of the sleeves 44 and 45 passing,
through the ribs 46. This feature allows the insulator 15 to be molded
in one standard length and then cut to a selected number of contact
positions in length to fit particular applications which produces a
substantial saving in stocking costs. In addition, a plurality of
insulators can be placed end-to—end to make especially long edge
connections. In the mounting of the connector assembly to a printed
circuit board edge, the solder coated conductive strip 12 on a printed
circuit board 10 is brought into alignment with the connector by means
of the apertures 50 in the insulator head apertures 50 in the insulator

head apertures 49 in the edge of the printed circuit board so that the
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upper tail portions 34 of each contact 30 is generally coaxially aligned
with a conductive strip 12. As the two parts are brought together, the
spring like action of the angularly offset contact tails must be over-
come to move the board 10 between the rows of contacts. Thus, when the
"connector assembly has been fully positioned on the board edge, as shown
in Figure 7, the upper contact tail portions 34, having tin-lead
material inlaid in the rear surfaces hereof, Bear against the solder
coated conductive strips with a spring biased force.v This force brings
the contact tails and the solder coated conductive strips into intimate
facing engagement and is a2 valuable feature of the ease of assembly of
the connector of the present invention.

Also illustrated in Figure 7 ie the manner in which optional
square-wire posts 90 may be press—fitted through selected ones of the
aperture 50 in the insulator and ones of the aligned apertures 49 in the
edge of the positioned printed circuit board. The posts 90 may be used
to provide strain relief for the mechanical solder connections between
the connector contacts and the printed circuit board as required for
certain MIL-spec connector applications. Further, the aperture 50 and
49 may also be used to key proper alignment and positioning between the
connector and conductive circuitry along the edge of the printed circuit

board.
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Referring now to Figure 6, there is shown an apparatus for
soldering the assembly of the printed circuit board and connector of the -
present invention. The apparatus comprises a mounting plate 51 onto
which is méuqted an upper arm 52 and a lower arm 53 which are pivoted to
one another by means of a hinge 54. The lower arm 53 is rigidly mounted
to the plate 51 by means of beams 55 while the entire assembly is
preferrably mounted in a box-like structural housing 56 shown in
phantom. The upper arm 52 is biased downwardly toward the lower arm 53
by means of a pair of helical springs 58 and 59 which abut the upper
surface of the housing 56 to provide a continual spring biased urge of
the arms toward one another. The arms 52 and 53 are separated from one
another by means of cam mechanism 61 which is affixed to an externai
actuation arm 62 and an interior strut 63 which is spring biased to a
mount 64 on the rear wall of the housing 56 by means of a helical spring
65. The actuation arm 62 is shown in the raised position and the
radially extending lobe 66 on the cam mechanism 61 is extended toward
the upper arm 52 and separates the arms from one another against the
spring bias.

The front edge of the upper arm 52 includes an upper jaw member 71
while the lower arm 53 terminates in a lower jaw member 72. Each of the
jaws respectively include an upper jaw edge 73 and a lower jaw edge 74.

Mounted within each of the upper and lower jaw edges 73 and 74 are
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resistance heating mechanisms (not shown) which are conventional in
nature and which are connected to a source of current by means of wires
75. An upper thermometer 77 and a lower thermometer 78 monitor the
temperatures of the upper and lower jaw edges 73Aand 74, respectively,
to insure that the jaws have reached soldering temperature prior to
actuation of the device.

Mounted between the jaws and spaced slightly out of the path
thereof is a positioning fixture 91 which includes a recess 92 therein
for receiving the blade edge of the connector of the present invention
and positions it by means of the depth of recess 82 to insure engagement
of the jaws with the proper portion of the assembly.

Referring now to Figure 9, the upper and lower jaws 73 and 74 are
"shown in engagement with the assembly comprising the printed circuit
board 10, the contacts 30 and the insulator 15. As can be seen, the
jaws 73 and 74 lie flushly against the two mated surfaces which are in
facing engagement to be joined; namely, the elongate solder coated
conductive areas 12 on the upper and lower surfaces of the printed
circuit board 10 and the tail portions 34 of the upper and lower rows of
contacts 30. The heating mechanisms within the jaws 73 and 74 heats
those surfaces to melt the solder carried by the conductive strips 12
and inlaid into the underside of the contact tails and join the strips

to the contact tails 34, As was pointed out above, the opposed rows of
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contact tails 34 are bowed toward one another and, thus, the upper andv
lower surfaﬁes of the printed circuit board 10. In this manner, when-
the solder is heated to melting temperature, the spring biased force
holds the two parts in intimate engagement as the solder firét flows and
then is allowed to cool and solidify. .

The finished printed circuit board and finger connector combination
is then cémpleted by removing the upper and lower contact carrier strips
35 by flexing them about the point of joinder'to the contact tails 34.
This action breaks the reduced sections therebetween and separates the
strips from the assembly.

A completed connector and printed circuit board assembly may then
be sued in the identical fashion as a printed circuit board having
plated edge fingers. The connector contacts form an interconnection
between the board and a printed circﬁit board edge connector; that is,
the gold inlaid outer surfaces of the contact portions 36 will matingly
engage the cantilever contact members of a conventional card edge
connector. It should also be understood that the sleeves and contacts
may for special applicatiomns, be staggeied on the insulator or made of
different lengths to provide for sequential or selective interconnection
with the contacts of the card edge connector.

The printed circuit board finger connector of the present invention

may not only be used to make connection with new printed circuit boards

24
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but may also be used highly effectively to repair printed circuit boards
having old or damaged plated edge fingers. The contact tail portions
34, of the connector assemblies of Figures 6 and 7, are joined to the
platéd edge fingers of a board to be repaired just as they are joined to
the plated conductive strips 12 of the printed circuit board 10. More-
over, the spring biased contact tails 34 bear against the plated fingers
and aid the soldering process by holding the parts to be joined in the
engagement as solder is added. This feature permits the salvage of
expensive fully fabricated and tested printed circuit boards which would
otherwise be scrapped for defective construction or plating of the edge
finger terminations.

In summary, the printed circuit card finger connector of the
present invention provides many advantages over the use of plated
contact fingers along the edge of a printed circuit board and further
includes many advantages over the prior art finger connectors. It is
thus believed that the operation and construction of the present
invention will be apparent from the foregoing description. While the
method and apparatus shown and described has been characterized as being
preferred, it will be obvious that various changes and modifications may
be made therein without departing from the spirit and scope of the

invention as defined in the following claims.
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What is claimed is:

1. An improved electrical connector for a printed circuit board
of the type having conductive circuitry areas formed thereon and
terminating along one edge thereof in a transversely,'extending spaced
relationship and wherein an insulative housing containing elongate
contacts is secured to tﬁe edge of said printed circuit board for
affording electrical interconnection between said conductive ciréuitry
and a mating connectdr member, characterized by

elongate contact members (30), each contact member including a
first contact region (34) adapted for positioning in facing engagement
with said conductive circuitry of said printed circuit board and a
second contact region (36) adapted for positioning in facing engagement

with said mating connector member;
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a generally Y-shaped insulative housing (16) having contact
receiving sleeves (45, 48) formed therethrough, said insulative housing
having an upper slotted head portiom (42, 43) for receiving the edge of
a printed circuit board and a lower blade portion (21) for engaging a
mating connector member, said slotted head including opposed walls (46)
having a plurality of inwardly facing recesses provided in parallel
transversely spaced relationship therein and forming an upper portion of
said sleeves, each of said recesses rgceiving one of said contact
members with said first region positioned for inwardly facing engagement
with one of the conductive areas on the edge of a printed circuit board
inserted into the slot of the head portion; and

said lower blade portion of said insulative housing having a
- plurality of outwardly facing recesses (22) formed in generally parallel
spaced relationship, each of said recesses forming a lower portion of
said sleeve and receiving one of said contacts with said second contact

region adapted for outwardly facing engagement with said mating member.
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2, An improved electrical connector for a printed circuit board
as set forth in Claim 1 characterized in that each of said elongate
contact members (30) is formed with the longitudinal axis of the first
contact region (34) lying at a slight angle relative to the longitudinal
axis of the second contact region to produce a spring biasing‘force

urging the first contact region into facing engagement with the

conductive areas along the edge of a printed circuit board positioned

with the slot of said head portion.

3. An improved electrical connector for a printed circuit board
as set forth in Claim 1 characterized in that the outwardly facing
surfaces of said second contact regions (36) includes a band (32) of

gold extending transversely thereacross.

4, An improved electrical connector for a printed circuit board

as set forth in Claim 1 characterized in that the contact receiving
sleeves (45, 48) are generally rectangular in cross sectional
configuration and wherein the inwardly and outwardly facing recesses
forming said sleeves are interconnected by generally rectangular

apertures extending through the bottom of the slotted head portionm.
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5. An improved electrical connector for a printed circuit board
as set forth in Claim 4 characterized in that the first (34) and second
(36) contact regions are separated by a shoulder portion (81) formed
between the shoulder portion and thé second contact region and which
move outwardly from the plane of the contact after passage through the
aperture to engage the underside of the slotted head portion and thereby
secure the contacts in the sleeves.

6. An improved electrical connector for a printed circuit board
as set forth in Claim 1 characterized in that the lower blade portion of
the insulative housing is adapted for éngagement'withzaconventional
printed circuit card connector and wherein the outwardly facing recesses
are each separated from one another by parallel ribs (19), the height of
" said ribs being selected to produce an effective thickness of said blade
portion which approximates the largest thickness of printed circuit card
to be received by the card slot of said conventional card edge connector

to align said blade in the connector.
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7. An improved method of manufacturing an electrical connector
having opposed rows of contacts to the edge of a printed circuit board
having conductive circuitry formed on opposite faces thereof, said
meﬁhod being of the type wherein rows of contacts are soldered to
individual conductive areas spaced transversely along opposed edges of
the board, as defined in Claim 1 characterized by the steps of:

providing a connector imsulator (16) having contact receiving
sleeves (45, 48) formed therein and adapted for receiving opposed rows
of electrical contacts extending from the insulator and wherein the
distance between the opposed rows of contacts is approximately equal to
the thickness of the edge of the printed circuit board;

providing transversely resilient elongate contacts formed with
first (34) and second (36) contact regions, the longitudinal axis of
said first contact region being angulated relative to the longitudinal
axis of said second contact region so that said first regions of opposed

contact extends toward one another in an opposed relationship;
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inserting said contacts (30) into said sleeves of said
insulator wherein said second regions of each of said contacts are
secured in the insulator;

positioning the edge of said printed circuit board between
said rows of first contact regions to bring each of said first contact

regions into spring biased, facing engagement with said conductive areas

of said board; and

soldering said contacts to said conductive areas of said

g*

board.
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8. The method as set forth in Claim 7 wherein said step of
providing said contacts includes the step of forming said elongate
contact members in opposed, staggered relationship internested one with
the other between opposed carriér strips.

9. The method as set forth in Claim 8 wherein said step of
inserting said contacts into said sleeves includes the step of
separating said internested contacts of said opposed carrier strips and
aligning said carrier strips in generally parallel spaced relationship
with pairs of oppose& contacts depending therefrom.

10. The method as set forth in Claim 9 wherein said step of
inserting said contact further includes aligning said contacts relative
to said sleeves of said insulator and simultaneously introducing said
contacts depending from said carrier strips into said sleeves.

11. The method as set forth in Claim 10 wherein said step of
soldering said contacts to said conductive areas includes the step of
flexing said carrier strips relative to said soldered contacts and

breaking said carrier strip from said soldered assembly.
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