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SPECIFICATION
ELECTRICAL CONNFCTOR WITH IMPROVED HOLD~DOWN MECHANISM

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector assembly having an improved hold-down mechanism
for mounting and retaining the connector assembly to a
printed circuit board, panel or the like.

Background of the Invention

Printed circuit board connectors, such as
elongated edge card connectors or SIMM sockets, typically
use hold-down mechanisms such as- mounting pegs or
boardlocks to locate and retain the connector to the
printed &ircuit board prior to or during processing. If
the connector is not properly located and held to the board
during handling and processing, the connector itself may
become separated and damaged, or the fragile unsoldered
leads may. be damaged or incorrectly positioned.
Furthermore, in surface mount applications, the surface
mount leads can "“float" off of the surface uf the printed
circuit board or miss the solder pads on the board
entirely, resulting in open circuit conditi.ms. Location
and retention of the connector is particularly critical in
applications where double-sided circuit boards are utilized
and where the mounting pegs or boardlocks cannot protrude
through the board where they may interfere with connectors
or other circuit components.

Problens have been encountered in designing hold-
down mechanisms with an optimization of the relative
insertion forces and retention forces between the connector
assembly and the printed circuit board. In other words, in
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his invention generally relates to the art of electrical
onnectors and, particularly, to an elgetrical connector assenbl y
aving an inproved hol d-down nmechani sm for mounting and retaining
he connector assenbly to a printed circuit board, panel or the

i ke. BACKGROUND OF THE | NVENTI ON )
. designing mechanisms that provide adequate retention forces

to hold the connector assembly to the printed circuit -
board, the insertion forces of the mechanism often are
excessive. On the other hand, if the hold-down mechanism
is designed with sufficient flexibility and resilience to
lower the insertion forces, typically the retention forces
of the mechanism are inadequate or at least zompromised.

»n

Furthermore, each connector user may have a
different force requirement for a given connector
10 configuration. That is, depending on the connector user's
process for assembling or processing the connector, the
" insertion and retention force requirements may vary. For
? example, if a connector user is manually placing his
connectors on a printed circuit board, he may want a low
15 insertion force mounting peg design. He may have other
requirements if the connector is beiné robotically placed
or handled. If a second user has a secondary operation in
his process that requires handling or shipment of a printed
circuit board subsequent to mounting a connector, but prior
20 to soldering it, a high retention force mounting peg may be
required. Another user may require a lower retention force
mounting peg where a higher retention force may place too
much stress on the thinner substrate. Still further, in
high density applications where terminals may be fragile,
25 and in particular in surface mount applications, higher
retention force mounting pegs may relieve solder joint

stress and improve coplanarity of surface mount leads.
Heretofore, when a connector user's mounting peg

insertion or retention force requirements varied, a new peg

30 design was required, for example by increasing the diameter
or the press-fit'dimension of the peg with respect to a
printed circuit board aperture. In a given connector,
therefore, mold changeovers and design changes would be
both expensive and laborious.
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Printed circuit board connectors, such as el ongated ' edge card

connectors or SI MM sockets, typically use hol d- d#T ¥c F&hi sms such
as nounting pegs or boardl ocks to | ocate and retain the connector
to the printed circuit board prior to or during processing. |f

the connector is not properly |ocated and held to the board during
handl i ng and processing, the connector Itself may becone separated

and danmaged, or_the fhagklfdre, thereiNSeiiey esd heads rery e Oagmanre or
|ncorrectl%o%%%3hq peg construction which provides not only for
optimization between 1low insertion forces and high
retention forces in both through-hole and surface-mount
applications, but for a peg construction which accommodates
changing force requirements of a given connector in
different applications. This invention is directed to
satisfying that need and simplifying the previously
laborious and expensive process of toocl changeover due to
‘10 the changing insertion and retention force requirements of
a connector user by providing an improved hold-down
mechanism construction and method for molding the hold-down
mechanism. )
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15 Summary of the Invention .

An object, therefore, of the invention is to
provide am¢ electrical connector assembly having an improved
hold-down mechanism. Another object of the invention is to
provide a simple and inexpensive method for adjusting the

20 relative insertion and retention forces between a given
electrical connector assembly and a printed circuit board.

| The connector assembly includes a dielectric

housing having a compressible mounting peg projecting
outwardly from one surface of the housing for insertion

25 into and engagement along opposite diametrul sides of a
hole in a printed circuit -board. In <the exemplary
embodiment of the invention, the mounting p:g is split to

define a slot extending through a distal end of the peg.

The mounting peg is hollow and the slot extends entirely

30 through the radial dimensions of the peg to define two
pairs of opposing surfaces. The invention contemplates the
provision of inwardly projecting protrusions on each of the

pair of opposing surfaces engageable with opposing
projecting protrusions when the peqg is inserted into the
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tioned. Furthernore, in surface nount applications, the surface
mount | eads can "float" off of the surface of the IR &P circuit
board or m ss the sol der pads on the board entirely, resulting in
open circuit conditions. Lo- =4Cation and retention of the connector
fis particularly critical in applications where double-sided circuit
boards are utilized and where the nounting pegs or boar dl ocks

cannot prOhﬁﬁggwﬂwﬁﬁghp%hﬁtQQaQQrWQQQeboard. &h@yﬂP@£EGQ¥QH§”§%J“th

connectors or other crLrcult
spaced axially from a distal end of the peg to define the
compressibility of the peg. The invention contemplates

that the point at which the protrusions are spaced axially

5 from the distal end of the peg be selected to thereby
selectively vary the compressibility of the peg and,
therefore, to select the relative insertion and retention
forces between the connector assembly and the printed
circuit board.

10 In a second embodiment of the invention, a

bifurcated metal retainer member is disposed within the

slot and projects transversely outwardly therefrom. The

ihwardly prdjecting protrusions engage the metal retainer

when the peg is inserted into the hole of the printed

15 circuit board. This embodiment allows for added retention

of the peg along a second generally perpendicular axis and

is especiale practical in surface mount applications where

components are located on both surfaces of a printed

circuit board and where it is desirable to configure the

20 mounting peg, and metal retainer, to lie substantially
within the plane of the printed circuit board.

The second aspect of the invention involves the

process for molding the peg configuration described above.

The housing of the connector assembly is molded in a

25 conventional ejection mold, Xknown in the art, and is

provided with inserts and cores which define and determine

the actual structure of the housing. The peg is integrally

molded with the housing, and the projecting protrusions are

integrally formed by selecting one of a plurality of

30 inserts which define the spacing of the protrusion from the

distal end of the peg, i.e. the 1length or amount of

projecting protrusion formed on the peg surface. By merely

exchanging one insert for another of a different length,

the projecting protrusion will correspondingly have a
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gconponents. Probl ens have been encountered in design hol d-
¥down nechanisnms with an optim zation of the relative PsEF ti on
fforces and retention forces between tde con- nector assenbly and
the printed circuit board._ In other wor ds, in designing nechanisns
t hat provi de adequate ' retention forces to hold the connector
assenbly to the printed circuit board, the insertion forces of the
mecha- differiesrh dfargytharand xties stekat Gre t s e tibsn hand, réetehbeohol d-

forces of the peg can be varied.

Other objects, features and advanutages of the
invention will be apparent from the follcwing detailed
description taken in connection with the accompanying
drawings.

l»n
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wn nechanismis designed wth sufficient flexibility and
rfesilience to lower the insertion forces, typically the 92-218 EBtention

florces of the mechani sm are inadequate or at | east conprom sed.
Hurt hernore, each connector user may~Rave a differ- ent force
rfequi renent for a given connector configura- tion. That is,

ependi ng on the connector user's process
Brief Description of the Drawings
The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
5 and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify 1like elements in the figures and in
which:

10 FIGURE 1 is a perspective view of an electrical
connector incorporating the hold-down mechanism of the
subject invention in conjunction with a pair of printed
circuit boards to be interconnected by the connector;

FIGURE 2 is a section through one of the printed

15 circuit boards, with the connector mounted thereto, and
with a first embodiment of the hold-down mechanism of the
invention“inserted into a hole in the printed circuit

board;
; FIGURE 3 is a bottom plan view of the hold-down
20 mechanism of Figure 2 in the hole of the printed circuit
board;

FIGURE 4 is a section taken generally along line
4-4 of Figure 3;

FIGURE 5 is a perspective view of the first
25 embodiment of the hold-down mechanism of the invention;
FIGURE 6 is a sectidn through one of the printed
circuit boards, with the connector mounted thereto, and a
second embodiment of the hold-down mechanism of the
invention inserted into a hole in the printed circuit
30 board;
FIGURE 7 is a bottom plan view of the hold-down
mechanism of Figure 6 in the hole of the printed circuit
board; and
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-2- . for.assenbling or processing the connector, the inser-
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FIGURE 8 is a section taken generally alond line
g8-8 of Figure 7.
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tion and retention force requirenents nmay vary. For exanple, if a connector
user is manually placing his connectors on a printed ci PuR&8pbBBrd, he nay
want a low insertion force nmountinggpeg design. He may have ot her :

requirenents if the connector is being robotically placed or handl ed. If & S

second user has a secondary operation in his process that requires handling
or ship- nent of a printed circuit board subsequent to nmounting a

connect orpetai-led i Dés¢ i SOl Siero NoLhd , Prrefetited cirbidd igtent
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in an improved
electrical connector assembly, generally designated 10,

5 which includes a dielectric housing 12 having a plurality
of through passages 14 for mounting a plurality of
terminals which include contact portions 16. In the

embodiment shown, the feet of the terminals are solderable
to contact pads 18 on one side 20 of a printed circuit
10 board 22.

Generally, the electrical connector assembly is
shown as an elongated edge card connector, such as a "SIMM
socket", for receiving the edge of a second printed circuit
board 24 and interconnecting circuit traces on the second

5 board to the terminals of the connector assembly. The
second printed circuit board is held to the connector
assembly by'g.pair of metal latches 26. However, it should
be understood that the improved mounting peg construction
described herein is equally applicable to numerous other

20 types or designs of electrical connector assemblies.

Connector 10 is shown to include three mounting
pegs 28, 30 and 32 for insertion, respectively, into holes
34, 36 and 38 of printed circuit board 22. Mounting peg 30
is the split peg of a first embodiment of the invention,

25 and mounting pegs 28 and 32 are split pegs which include
the metal retainer of a second embodiment disposed
therewithin. It should be understood that the inventive
concepts of the mounting pegs could be incorporated in
either one or all of the mounting pegs or at any location

30 on dielectric housing 12. The split pegs 28 and 32 are
shown at the ends of the housing because the metal retainer
menber 40 can be formed integrally with the metal latches
26 at the ends of the connector assembly.
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force nmounting peg may be required. Another user may re@guig gp ower

retention force nounting peg where a higher retention force nay place too

much stress on the thinner substrawe. Still further, in high density

applica- tions where termnals may be fragile, and in particular in surface
nmount applications, higher retention force nmounting pegs nay relieve sol der

joint stress and im prove coplanarity of surface nount | eads.
Her et of ore, vihen aBSoftatedr insdhes "Pagkareynddy above, a dilemma

constantly is encountered in designing mounting pegs for a
given electrical connector configuration in accommodating
different insertion and retention force requirements with
respect to the printed circuit board. These requirements
are determined by individual processing and handling
procedures and must be met by balancing the sometimes
conflicting requirements for maximum retent..on force with
minimum insertion force. In some applications, flexibility
10 and resilience of the mounting peg is necessary to reduce
the insertion force, however, in others, the retention
capabilities of the peg may not be compromised for any
reason. This invention 1s directed to the structure of
split mounting pegs 28, 30 and 32 and the metal retainer
15 member 40 disposed within pegs 28 and 32, along with a
novel method of adjusting the relative insertion and

ln

retention forces of a given connector/mounting peg
configuration, such as connector 10, to printed circuit
board 22.

20 More particularly, referring to Figures 2-5 in
conjunction with Figure 1, the mounting peg is identified
in those figures by the general reference numeral 30. The
peg is split to define a slot 42 extending through a distal
end 44 of the peg.

25 As best seen in Figure 3, peg 30 is hollow, as at
52, as defined by a pair of .arcuate side portions 54
integrally molded with dielectric housing 12 of connector
10. The radial dimensions of the split peg are smaller
than the diameter of hole 38 in printed circuit board 22

30 along the slot axis, but larger aloag the axis
perpendicular to the slot, thereby engaging the hole at
opposite diametral sides 56 thereof. Therefore, a

generally two-point engagement is effected by the split peg
at points 56.
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jinsertion or retention force requirenents varied, a new peg desi gn was
required, for exanple by increasing the dianmeter or the BRe238fEP di nension
of the peg with respect to a printed circuit board aperture. In a given
connector, therefore, nold changeoV%ﬁQfeand desi gn changes woul d be both
expensi ve and | abori ous. Therefore, there exists a need for an inproved
mounting peg construction which provides not only for optimzation between

low insertion forcesg@Rdri 9, the invention contemplates that split
peg 30 include inwardly projecting protrusions within slot
42 for engagement with oppositely directed integrally
projecting protrusions when the peg is inserted into hole
38 in printed circuit board 22. Specifically, as best seen
in Figures 3 and 5, an integrally molded rib 60 projects
inwardly from opposing surfaces of arcuate side portions 54
of the split peg and into engagement ‘with an opposing
inwardly projecting rib. The rib extends from a first °
10 point proximate the housing to a second point toward, but
short of, the distal end of the peg. 1In effect, the ribs
E resist one another as the peg is inserted into the printed
Q circuit board hole 38. The amount of resistance is
determined by the 1location of the second point which
15 controls the compressibility and flexibility of side
portions 54 of the peg. By selecting the distance the ribs
extend, agd thus the amount of resistance exerted,
different fulcrum points can be defined to vary the
extending free lengths of the peg, i.e. the moment arm of
20 the peg, and to control the compressibility and resultant
relative insertion and retention forces of the peg with.
respect to the printed circuit board.
More particularly, referring to Figure 4, two
different length ribs, identified by lines 61 and 62, are
25 shown to represent different 1lengths 1(1) and 1(2),
respectively, of the ends of the ribs with respect to the
distal end 44 of peg 30. If the ribs exten< to point 61,
i.e. spaced a distance 1(1) from the distal end of the peg,
the moment arms of the peg portions are longer and
30 consequently more resilient and compressible than if the
ribs extend to point 62 resulting in a spacing 1(2) from
the distal end of the peg. Therefore, a determination can
be made of the desired relative insertion and retention
forces between electrical connector 10 and printed circuit

lon
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!Letention forces in both through-hole and surface- nmount applications, but

¥f or a peg construction which acconmpdat es changi ng forc@zFé&ﬁi% ments of a
~gi ven connector in different appligfgions. This invention is directed to
satisfying that need and sinplifying the pre- viously |aborious and
expensi ve process of tool change- over due to the changing insertion and
retention force requirenents of a connector user by providing an im proved

hol d- downpgRERaBE S MaRANEhEUSELRE BAUvhich ribs 60 extend toward the
distal end of the peg 44 can be selected to accordingly
vary the resiliency of the legs and the effective retention
and insertion forces thereof until the desired forces are
achieved. The end result is that an optimization of the
relative insertion and retention forces between the
connector assembly and the printed circuit board can be
achieved, as desired, and be customized, or trine-tuned, to
various end-user force requirements, without changing the
10 overall configuration of the peg.

(8]

Referring now to Figures 6-8 in conjunction with
; Figure 1, a second embodiment of the mounting peg is
’ identified by the general reference numeral 32. Similar to
E peg 30 described above, peg 32 is split to define a slot
15 42' extending through a distal end 44' of the peg and has
a metal retainer member 40 disposed théfewithin. Peg 32
; and metal r#tainer member 40 have lengths relative to the
thickness of printed circuit board 22, such that the peg
and retainer member are located within the bounds of hole
38 in the board. In other words, the peg and the metal
retainer member do not project through the board where they
may interfere with other connectors or other components

mounted to the opposite side of the board.
As best seen in Figure 8, metal retainer member
25 40 is bifurcated as at 46 in Figure 6, to define a pair of
legs 48 having barbs 50 projecting transversely outwardly
from the peg and engageable with the inside surface of hole

38 in the printed circuit board.

As shown in Figure 7, peg 32 is hollow, as at
30 52', as defined by a pair of arcuate side portions 54!
integrally molded with dielectric housing 12 of connector
10. The radial dimensions of the split peg are smaller
than the diameter of hole 38 in printed circuit board 22
along the slot axis, but larger than the diameter of the

ST U
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'nethod for nol ding the hol d-down nmechani sm SUMVARY, OF THE
{1 NVENTION  An obj ect, therefore,

of the invention is to oo & an
‘el ectrical connector assenbly having,an i nproved hol d-down nmechani sm
Anot her object of the invention is ?8 provi de a sinple and inexpensive
met hod for ad- justing the relative insertion and retention forces be-

hole-38 along the axis perpendicular to the slot, whereby
when metal retainer member 40 is disposed within slot 42°'
of split peg 32 (Figure 8), the peg engages the hole at
opposite diametral sides 56' thereof, and the retainer
member is spaced from the sides of the hole 30° therefrom,
as at 58. Therefore, a generally four-point engagement is
effected by the split peg at points 56' and by the barbs 50
of metal retainer member 40. That is, retention force is
exerted within the plane of the board along two
pis] perpendicular axes. This configuration is especially
adapted for increased retention of a connector to a double-
sided, surface-mount printed circuit board.
i Similar to peg 30, the second embodiment
' contemplates that split peg 32 include inwardly projecting
15 ribs 60' within slot 42' for engagement wi*h legs 48 of
metal retainer member 40 when the peg is‘inserted into hole
38 in priné%d circuit board 22. Specifically, as best seen
in Figure 7, a rib 60' projects inwardly from each edge of
each arcuate side portion 54' of the split peg and into
; 20 engagement with opposite sides of legs 48 of the metal
1 retainer member. In essence, the two pairs of ribs provide
opposing forces on opposite surfaces of the legs of the
retainer member, as side portions 54' of the peg are biased
against the inside surface of hole 38 at points 56'. These
25 opposing forces control the compressibility and flexibility
of the side portions of the pey in substantially the same
manner as the opposing protrusions of peg 3C. That is, by
selecting the distance the ribs extend, different fulcrum
points can be selected to vary the extendinn free lengths
30 of the peg, i.e. the moment arm of the peg, to control the
compressibility and resultant relative insertion and
retention forces of the peg and the connector with respect
to the printed circuit board. For example, referring to
Figure 8, two different length ribs, identified by lines

n
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61' and 62' are shown to represent different lengths‘l(l)'
and 1(2)', respectively, of the ends of the ribs with
respect to the distal end 44' of the peg 32. If the ribs
extend to point 61', i.e. spaced a distance 1(1)' from the
distal end of peg 32, the moment arms of the peg portions
are longer and consequently are more resilient and
compressible than if the ribs engage the legs 48 at point

62' resulting in a spacing 1(2)' from the distal end 44' of
peg 32.

lon

10 Turning now to the molding process, connector housing
12 described above is molded in a conventional ejection
mold, known in the art, and is provided wii.h inserts and
cores which define and determine the actual structure of
the housing. The slotted pegs, 28, 30 and 32, projecting

15 from the bottom surface of the housing are integrally
formed on the housing, and the projectihg protrusions or
ribs 60, are integrally formed on each of the peg surfaces
that define the slot. The integrally molded projecting
protrusions extend from a first point proximate the bottom

20 surface of the housing to a second point toward, but short

of, the distal end of the peg, and are formed by selecting

one of a plurality of inserts which define the location of
the second point, i.e. the length or amount of projecting
protrusion which is formed on each peg surface. By merely
exchanging one slot insert for another of a different
length, the projecting protrusion will correspondingly have

a different length and the relative insertion and retention

i forces of the peg can be varied.

: It will be understood that the invention may be

30 embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and

e g N e e
N
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tween a given electrical connector assenbly and a printed circuit board.
The connector assenbly includes a dielectric housing having g, 8-GP! essi bl e
nounting peg projecting out- wardly from one surface of the hou5|ng for
insertion into and engagenent al ong opposite dianetral sides of a hole in a
printed circuit board. In the exenplary em bodi nent of the invention, the
nmounting peg is split to define a slot extending through a distal end of
t he peg. .
the invention is not to be limited to the details given
herein,
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33 he_nDunting peg is hollow and the slot extends en- tirely,thygugh the
qJadi al peg to define two pairs of opposing surfaces. The
anventi o !HHE i nwardly projecting protrusions
#n each ot the wpaiwr epposi ng surfaces engageabl e with opposing
froj ecting protru5|ons when the peg is inserted into the hole in the
printed circuit board. The protrusions are spaced axially froma distal end
of the peg GLAIME | ne the conpressibility of the plug. The inven-

1. In an improved connector hold-down mechanism
for retaining a connector assembly (10) to a printed
circuit board (22), the connector assembly including:

a dielectric housing (12) having terminals (16)
mounted therein; and

I

a split compressible peg (32) projecting from a
bottom surface of the housing adapted to be inserted and
retained in a hole (38) in the printed circuit board and

10 having two portions separated by a slot (42), the slot
defined by elongated, spaced-apart, generally parallel
Q opposed surfaces;

the compressible peg characterized in
that:

15 inwardly projecting protfﬁsions (60 are
integrallys formed on the parallel opposed surfaces
extending from a first point proximate the housing to a
second point (61) proximate, and spaced axially from, the
distal end (44) of the peg, said protrusions adapted to

20 engage means for limiting the narrowing of the slot upon
insertion of the peg into the hole of the printed circuit
board,

whereby the location of the second point of the
) protrusion may be varied to change the compressibility of
25 the peg and the relative insertion and retention force of

the connector assembly with respect to the printed circuit
board.

2. The improved connector hold-down mechanism

as set forth in claim 1 wherein the means for limiting the

30 narrowing of the slot comprises a metal retainer member
(48) disposed within the slot (42) of the compressible pegq,
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*tﬁ‘n contenplates that the point at which the protru- sions_are spaced

axiall ' ‘ end of the peg be selected to theré%@r%ﬁﬁ ively
vary t ﬂli ﬂ“‘ “\y of the peg andg.therefore, to select the relative
i nserti Lremeﬁtldn forces between the connector assenbly and the
printed circuit board. In a second enbodi nent of the invention, a

bi furcated netal retainer nenber is disposed wthin the slot and projects
transversely outwardlywhegetly’ @ie IA®arfly projecting protrusions (60)

of the compressible peg (32) engage a portion of the metal
retainer member upon insertion of the peg into the hole
(38) of the printed circuit board (22).

o

3. The improved connector hold-cdown mechanism
as set forth in claim 2 wherein the compressible peg and
metal retainer member are disposed substantially entirely
within the plane of the printed circuit board.

4. The improved connector hold-down mechanism

10 as set forth in claim 3 wherein the compressible peg and

Q metal retainer member engage the sides of the printed
circuit board hole along two perpendicular axes.

5. The improved connectof hold-down mechanism

as set forth in claim 2 wherein the metal retainer member

15 is integrally connected to a metal latch member (26), said
metal latch member being adapted to hold tracss of a second

printed_circuit board in contact with the terminals mounted
in the housing.

6. A method of adjusting, within a given mold,
20 the relative insertion and retention forces of a connector
d' assembly (10) to a printed circuit board (22),

the connector assembly including
_ a dielectric housing (12) with terminals

(16) mounted therein, said housing having
25 a compressible split peg (32) projecting from a
bottom surface of the housing adapted to be inserted and
retained in a hole (38) of the printed circuit board and
having a slot (42) defined between elongated, spaced-apart,
generally parallel opposed surfaces, and inwardly
30 projecting protrusions (60) formed on the parallel opposed
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mardl ectln protrusions engage the netal retainer wheg,1 R_Y IS
i ns Iﬁullmeuljﬂﬂ " e of the printed circuit board. This enmbodi ment allows
for of t he peg al ongia-second general |y perpendi cul ar
axis and is espeC|aIIy practical in surface nmount applica- tions where
conponents are | ocated on both surfaces of a printed circuit board and
where it is desirable to con- figure the nmounting peg, and netal retainer,
to lie sub siurfiaces exviendiingt Bropl arfirgt wednsr bregdmatecthe Mous ing

to a second point (61) proximate, and spaced axially from,
a distal end (44) of the peg, adapted to encjage means for
limiting the narrowing of the slot upon insertion of the
5 peg into the hole;
the mold including
a plurality of interchangeable inserts
having differing lengths positionable within said mold to
define the second point to which the inwardly projecting
10 protrusions extend; '
the method characterized by the steps of:
determining the requisite relative insertion and
q' retention forces of said electrical connectox'assembly with
respect to the substrate; '
is5 choosing an insert from the plurality of inserts
which most closely corresponds to the determined requisite
relatives insertion and retention forces;
placing the insert in the mold to selectively
produce the protrusion which achieves the requisite
20 relative insertion and retention forces of the connector
assembly to the printed circuit board.

7. The method of claim 6 further characterized

by the step of:

d disposing a metal retainer member ¢48) within the
25 slot (42) of the compressibhle split peg (:2) said metal
retainer - member adapted to engage th: projecting
protrusions (60) upon insertion of the peg .n the hole of
the printed circuit board,

whereby the means for limiting the narrowing of
30 the slot comprises the metal retainer member.

8. The method of claim 7 furﬁher characterized
by the step of:
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* The second aspect of the invention involves the pro- cess for nolding the

o LM - Ci "o on vol s, Menoun’ o thesars, and 1 s provided

%ﬁ and is provided
with 1 nserts And®cores which define ahd deter- mine the actual structure of

t he housing. The peg is integrally nolded wth the housing, and the
projecting protrusions are integrally fornmed by selecting one of a

forming the compressible split peg and metal
retainer member so that they are disposed within the plane
of the printed circuit board upon insertion of the pegqg and

metal retainer member assembly into the hole in the printed
circuit board.

ikn
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plurality of inserts which define the spacing of the pro- trusion fromthe
distal end of the peg, i.e. the length or anmount of projecting protrusion
formed on the peg surface. By nerely exchanging one insert for another of a
different length, the projecting protru5|on will corre- spondingly have a
different length and the relative in- s&? bn and retention forces of the
peg can be vari ed. O her objects, features and advantages of the inven-

tion will be apparent fromthe
,/12
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FIG.2 38
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FIG4
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lon taken in connection with the acconpanyi ng draw ngs.

3 PTI ON OF THE DRAW NGS
ved to be novel
5. The invention,

hd-dawi ngs,

The features of this invention which are

are set forth with particularity in the appended
together with its objects and the advant ages

may be best understood by refer- ence to the follow ng description

I n conjunction with the acconpanyi in which |ike refer-
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ence nunerals identify like elements in the figures and ingphpch:gp FIG 1
Is a perspective view of an electrical connec- tor incorporating the
hol d- down nmechani sm of the subject ima@ation in conjunction with a pair of

printed circuit boards to be interconnected by the connector; FIG 2 is
section through one of the printed circuit boards, with the connector ;g?

nmounted thereto, and with a first enbodi nrent of the hol d-down nechani sm
t he ABSTRACT

ELECTRICAL CONNECTOR WITH TIMPROVED HOLD-DOWN MECHANTSM

A surface mounted electrical connector assembly

(10) includes a dielectric housing (12) having a mounting
peg (32) projecting outwardly from one surface of the
housing for insertion into a hole (38) in a printed circuit
board (22). The mounting peg is split to define a slot
(42) extending through a distal end (44) of the peg. A
bifurcated metal retainer member (40) having barbs (50)
10 thereon is disposed in the slot and projects transversely
outwardly therefrom for biasingly engaging the board.

' Inwardly projecting ribs or protrusions (60) are provided
on the peg, within the slot, with the ribs being engageable

with the metal retainer member (40) when the peg is insert-

15 ed into the hole in the printed circuit board. The ribs

(60) aresspaced axially from the distal end (44) of the peg

to define the compressibility of the peg. .By selecting the

point at which the ribs are spaced from the distal end of

the peg, a method is provided for varying the relative

20 insertion and retention forces between the connector assem-

bly (10) and the printed circuit board (22) and for

accommodating different insertion and retention force
requirements. '

o
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boar d; FIG 3is a
ntion inserted into a hole in the printed circuit

Lg¥50n1plan vi ew of the hol d-down nmech- anismof FIG 2 in the hol e of tZe4
prlnted-C|rcu4t boar d; FIG 4 is a section taken generally along |ine

of : F G'3""FIG 5is a perspectlve view of the fimt enbodinent. of the fﬁ
hol d- down- frechani-sm.of t*he:"i Hvent i on; FIG. 6 is avsection througqsone 0
thevprintied cipouits . .o 0 W oo, _
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ELECTRICAL CONNECTOR WITH IMPROVED HOLD-DOWN MECHANISM

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
éonnector assembly having an improved hold-down mechanism
for mounting and retaining the connector assembly to a
printed circuit board, panel or the like.

Background of the Invention

Printed circuit board connectors, such as
elongated edge card connectors or SIMM sockets, typically
use hold-down mechanisms such as- mounting pegs or
boardlocks to 1locate and retain the connector to the
printed ¢&ircuit board prior to or during processihg. If
the connector is not prbperly located and held to the board
during handling and processing, the connector itself may
‘become separated and damaged, or the fragile unsoldered
leads may be damaged or _incofrectly positioned.
Furthermore, in surface mount applications, the surface
mount leads can "float" off of the surface uf the printed
circuit board or miss the solder pads on the board
entirely, resulting in open circuit conditions. Location
and retention of the connector is particularly critical in
applications where double-sided circuit boards are utilized
and where the mounting pegs or boardlocks cannot protrude
through the board where they may interfere with connectors
or other circuit components.

Problems have been encountered in designing hold-
down mechanisms with an optimization of the relative
inseftion forces and retention forces between the connector
assembly and the printed circuit board. In other words, in
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boards, wth the connector nmounted thereto, and a second enbodi nrent of the
hol d- down nmechani sm of the invention inserted into a hole in the printed
circuit board; FIG 7 is a bottom plan view of the hol d-down nech- anism
of FIG 6 in the hole of the printed circuit board; and FIG 8 is a
section taken generally along line 8-8-of FIG 7.

designing mechanisms that provide adequate retention forces
to hold the connector assembly to the printed circuit
board, the insertion forces of the mechanism often are
excessive. On the other hand, if the hold-down mechanism
is designed with sufficient flexibility and resilience to
lower the insertion forces, typically the retention forces
of the mechanism are inadequate or at least -ompromised.

Furthermore, each connector user may have a
different force requirement for a given connector
configuration. That is, depending on the connector user's
process for assembling or processing the connector, the
insertion and retention force reguirements may vary. For
example, if a connector user is manually placing his
connectors on a printed circuit board, he may want a low
insertion force mounting peg design. He may have other
requirements if the connector is bein§ robotically placed
or handled. If a second user has a secondary operation in
his process that requires handling or shipment of a printed
circuit board subsequent to mounting a.connector, but prior
to soldering it, a high retention force mounting peg may be
required. Another user may require a lower retention force
mounting peg where a higher retention force may place too
much stress on the thinner substrate. Sstill further, in
high density applications where terminals may be fragile,
and in particular in surface mount applications, higher
retention force mounting pegs may relieve solder joint
stress and improve coplanarity of surface mount leads.

Heretofore, when a connector user's mounting peg
insertion or retention force requirements varied, a new peg
design was required, for example by increasing the diameter
or the press-fit dimension of the peg with respect to a
printed circuit board aperture. In a given connector,
therefore, mold changeovers and design changes would be
both expensive and laborious.
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Therefore, there exists a need for an improved
mounting peg construction which provides not only for
optimization between 1low insertion forces and high
retention forces in both through-hole and surface-mount
applications, but for a peg construction which accommodates
changing force requirements of a given connector in
different applications. This invention is directed to
satisfying that need and simplifying the previously.
laborious and expensive process of tool changeover due to
the changing insertion and retention force requirements of
a connector user by providing an improved hold-down

mechanism construction and method for molding the hold-down
mechanism.

Summary of the Invention
An object, therefore, of the invention is to
provide an‘electrical connector assembly having an improved
hold-down mechanism. Another object of the invention is to
provide a simple and inexpensive method for adjusting the
relative insertion and retention forces between a given
electrical connector assembly and a printed circuit board.
' The connector assembly includes a dielectric
housing having a compressible mounting peqg projecting
outwardly from one surface of the housing for insertion
into and engagement along opposite diametral sides of a
hole in a printed circuit -board. In <the exemplary
embodiment of the invention, the mounting peg is split to
define a slot extending through a distal end of the pegq.
The mounting peg is hollow and the slot extends entirely
through the radial dimensions of the peg to define two
pairs of opposing surfaces. The invention contemplates the
provision of inwardly projecting protrusions on each of the
pair of opposing surfaces engageable with opposing
projecting protrusions when the peg is inserted into the




DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

Referring to

the drawings in greater detail, and first to FIG 1, the invention is
enbodied in an inproved el ectrical connector assenbly, generally designated

10, which includes a dielectric housing 12 having a plural -

ity of through

passages 14 for nounting a plurality-afF term nals which include contact

portions 16. In the
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hole in the printed circuit board. The protrusions are
spaced axially from a distal end of the peg to define the
conpressibility of the pegq. The invention contemplates

that the point at which the protrusions are spaced axially
from the distal end of the peg be selected to thereby
selectively vary the compressibility of the peqg and,
therefore, to select the relative insertion and retention
forces between the connector assembly and the printed
circuit board.

In a second embodiment of the invention, a
bifurcated metal retainer member is disposed within the
slot and projects transversely outwardly therefrom. The
iﬁwafdly prdjecting protrusions engage the metal retainer
when the peg is inserted into the hole of the printed
circuit board. This embodiment allows for added retention
of the peg along a second generally perpendicular axis and
is especiaﬁly practical in surface mount applications where
components are located on both surfaces of a printed
circuit board and where it is desirable to configure the
mounting peg, and metal retainer, to 1lie substantially
within the plane of the printed circuit.board.

The second aspect of the inventicn inveolves the
process for molding the peg configuration described above.
The housing of the connector assembly is molded in a
conventional ejection mold, known in the art, and is
provided with inserts and cores which define and determine
the actual structure of the housing. The peg is integrally
molded with the housing, and the projecting protrusions are
integrally formed by selecting one of a plurality of
inserts which define the spacing of the protrusion from the
distal end of the peg, i.e. the length or amount of
projecting protrusion formed on the peg surface. By merely
exchanging one insert for another of a different length,
the projecting protrusion will correspondingly have a

|




enbodi nent shown, the feet of the termnals are solder- able to contact
‘pads 18 on one side 20 of a printed cir- cuit board 22. Cenerally, the
el ectrical connector assenbly is shown as an el ongated edge card connector,
such as a "SI MM socket", for receiving the edge of a second printed circuit
board 24 and interconnecting circuit-sraces on the second board to the
termnals of the con- nector assenbly. The second printed circuit board is

different length and the relative insertion and retention
forces of the peg can be varied.

Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanying
drawings.

s Sheet Has Been Repl aced

R | 2ot




held to the connector assenbly by a pair of netal |atches 26. However, it

shoul d be understood that the inproved nounting peg construction described
herein is equally applicable to nunmerous other types or designs of

el ectrical connector assenblies. Connector 10 is shown to include three

nmounting pegs 28, 30 and 32 for inserig-on, respectively, into holes 34, 36
and 38 of printed circuit board 22. Muunting peg 30 is the split peg of a
first enbodi ment of the invention,

Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which:

FIGURE 1 is a perspective view of an electrical
connector incorporating the hold-down mechanism of the
subject invention in conjunction with a pair of printed
circuit boards to be interconnected by the connector;

FIGURE 2 is a section through one of the printed
circuit boards, with the connector mounted thereto, and
with a first embodiment of the hold-down mechanism of the
invention“inserted into a hole in the printed circuit
board;

FIGURE 3 is a bottom plan view of the hold-down
mechanism of Figure 2 in the hole of the printed circuit
board;

FIGURE 4 is a section taken generally along line
4-4 of Figure 3;

FIGURE 5 is a perspective view of the first
embodiment of the hold-down mechanism of the invention;

FIGURE 6 is a sectidn through one of the printed
circuit boards, with the connector mounted thereto, and a
second embodiment of the hold-down mechanism of the
invention inserted into a hole in the printed circuit
board;

FIGURE 7 is a bottom plan view of the hold-down
mechanism of Figure 6 in the hole of the printed circuit
board; and
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and nounting pegs 28 and 32 are split pegs which in- clude the netal
retainer of a second enbodi nent dis- posed therewithin. It should be
understood that the inventive concepts of the nmounting pegs could be incor-
porated in either one or all of the nounting pegs or at any |ocation on
dielectric housing 12. The split pegs 28 and 32 are shown at the ends of

t he housi ng because the netal retainer7menber 40 can be fornmed integrally
with the netal |atches 26 at the ends of the connector assem

FIGURE 8 is a section taken generally along line
8~8 of Figure 7.
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bly.

encountered in designing nounting pegs for a given electrical
configuration in accom nodating different

As stated in the "Background”, above, a dilemma constantly is

require-
requi renents are determ ned by indi vr&8ual processing and handling

procedures and must be net by bal ancing the sonetinmes conflicting
requi renents for maxi mum

This Sheet Has Been Replaced

Detailed Description of the Preferred Embodinent
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in an improved

electrical connector assembly, generally designated 10,

which includes a dielectric housing 12 having a plurality
of through passages 14 for mounting a plurality of
terminals which include contact portions 16. In the
embodiment shown, the feet of the terminals are solderable
to contact pads 18 on one side 20 of a printed circuit
board 22,

Generally, the electrical connector assembly is
shown as an elongated edge card connector, such as a "SIMM
socket", for receiving the edge of a second pcinted circuit
board 24 and interconnecting circuit traces on the second
board to the terminals of the connector assembly.  The
second printed circuit board is held to the connector
assembly by a pair of metal latches 26. However, it should
be understood that the improved mounting peg construction
described herein is equally applicable to numerous other
types or designs of electrical connector assemblies.

Connector 10 is shown to include three mounting
pegé 28, 30 and 32 for insertion, respectively, into holes
34, 36 and 38 of printed circuit board 22. Mounting peg 30
is the split peg of a first embodiment of the invention,
and mounting pegs 28 and 32 are split pegs which include
the metal retainer of a second embodiment disposed
therewithin. It should be understood that the inventive
concepts of the mounting pegs could be incorporated in
either one or all of the mounting pegs or at any location
on dielectric housing 12. The'split pegs 28 and 32 are
shown at the ends of the housing because the metal retainer
member 40 can be formed integrally with the metal latches
26 at the ends of the connector assembly.

connect or
insertion and retention force
ments with respect to the printed circuit board. These
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retention force with mnimuminsertion force. I n sone

As stated in the "Background", above, a dilemma
constantly is encountered in designing mounting pegs for a
given electrical connector configuration in accommodating
different insertion and retention force requirements with
respect to the printed circuit board. These requirements
are determined by individual processing and handling
procedures and must be met by balancing the sometinmes
conflicting requirements for maximum retention force with
minimum insertion force. 1In some applications, flexibility
and resilience of the mounting peg is necessary to reduce
the insertion force, however, in others, the retention
capabilities of the peg may not be compromised for any
reason. This invention is directed to the structure of
split mounting'pegs 28, 30 and 32 and the metal retainer
member 40 disposed within pegs 28 and 32, along with a
novel method of adjusting the relative insertion and
retention forces of a given donnector/mounting peg
configuration, such as connector 10, to printed circuit
board 22. '

More particularly, referring to Figures 2~5 in
conjunction with Figure 1, the mounting peg is identified
in those'figures'by the general reference numeral 30. The
peg is split to define a slot 42 extending through a distal
end 44 of the pegq.

As best seen in Figure 3, peg 30 is hollow, as at
52, as defined by a pair of .arcuate side portions 54
integrally molded with dielectric housing 12 of connector
10. The radial dimensions of the split peg are smaller
than the diameter of hole 38 in printed circuit board 22
along the slot axis, but larger aloag the axis
perpendicular to the slot, thereby engaging the hole at
opposite diametral sides 56 thereof. Therefore, a
generally two-point engagement is effected by the split peg
at points 56.
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-6- applications, flexibility and resilience of the nounting peg is
to reduce the insertion force, however, in others, the retention
capabilities of the peg may not be conprom sed for any reason. This
is di- rected to the structure of split nounting pegs 28, 30 and
32 and the netal retainer nmenber 40-.gpsposed wthin

necessary

i nvention

This Spe

Wi

Generally, the invention contemplates that split
peg 30 include inwardly projecting protrusions within slot
42 for engagement with oppositely directed integrally
projecting protrusions when the peg is inserted into hole
38 in printed circuit board 22. Specifically, as best seen
in Figures 3 and 5, an integrally molded rib 60 projects
inwardly from opposing surfaces of arcuate side portions 54
of the split peg and into_engagement‘with an opposing

inwardly projecting rib. The rib extends from a first =

point proximate the housing to a second point toward, but
short of, the distal end of the peg. 1In effect, the ribs
resist one another as the peg is inserted inrto the printed
circuit board hole 38. The amount of resistance is
determined by the location of the second point which
controls the compressibility and flexibility of side
portions 54 of the peg. By selecting the distance the ribs
extend, and thus the amount of resistance exerted,
different fulcrum points can be defined to vary the
extending free lengths of the peg, i.e. the moment arm of
the peg, and to control the compressibility and resultant

relative insertion and retention forces of the peg with.

respect to the printed circuit board.

More particularly, referring to Figure 4, two
different length ribs, identified by lines 61 and 62, are
shown to represent different lengths 1(l) and 1(2),
respectively, of the ends of the ribs with respect to the
distal end 44 of peg 30. If the ribs extend to point 61,
i.e. spaced a distance 1(1) from the distal end of the pegq,
the moment arms of the peg portions are longer and
consequently more resilient and compressible than if the
ribs extend to point 62 resulting in a spacing 1(2) from
the distal end of the peg. Therefore, a determination can
be made of the desired relative insertion and retention
forces between electrical connector 10 and printed circuit
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pegs 28 and 32, along with a novel nmethod of adjusting the relative
insertion and retention forces of a given connector/nounting peg
configuration, such as con- nector 10, to printed circuit board 22.
particularly, referring to FIGS. 2-5 in conjunc- tion with FIG 1, the
mounting peg is identified in those ftijgues by the general reference

nunmeral 30. The peg is split to define a slot 42 extending through a distal
end 44 of the peg.
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board-22, and the point to which ribs 60 extend toward the
distal end of the peg 44 can be selected to accordingly
vary the resiliency of the legs and the effective retention
and insertion forces thereof until the desired forces are
achieved. The end result is that an optimization of the
relative insertion and retention forces between the
connector assembly and the printed circuit board can be
achieved, as desired, and be customized, or rine-tuned, to
various end-user force requirements, without changing the
overall configuration of the pegq.

Referring now to Figures 6-8 in conjunction with
Figure 1, a second embodiment of the mounting peg is
identified by the general reference numeral 32. Similar to
peg 30 described above, peg 32 is split to define a slot
42' extending through a distal end 44! of the peg and has
a metal retainer member 40 disposed therewithin. Peg 32
and metal retainer member 40 have lengths relative to the
thickness of printed circuit board 22, such that the peg
and retainer member are located within the bounds of hole
38 in the board. In other words, the peg and the metal
retainer member do not project through the board where they
may interfere with other connectors or other components
mounted to the opposite side of the board.

As best seen in Figure 8, metal retainer member
40 is bifurcated as at 46 in Figure 6, to define a pair of
legs 48 having barbs 50 projecting transversely outwardly
from the peg and engageable with the inside surface of hole
38 in the printed circuit board.

As shown in Figure 7, peg 32 is hollow, as at
52', as defined by a pair of arcuate side portions 54!
integrally molded with dielectric housing 12 of connector
10. The radial dimensions of the split peg are smaller
than the diameter of hole 38 in printed circuit board 22
along the slot axis, but larger than the diameter of the
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As best seen in FIG 3, peg 30 is hollow, as at 52, as defined by a pair of
rarcuate side portions 54 integrally nolded with dielectric housing 12 of
connector 10. The radial dinensions of the split peg are snaller than the
di ameter of hole 38 in printed circuit board 22 along the slot axis, but

| arger along the axis perpendicul ar té2the slot, thereby engaging the hole
at opposite dianetral sides 56 thereof. Therefore, a generally two-point
en- gagenent is effected by the split peg at points 56.

hole 38 along the axis perpendicular to the slot, whereby
when metal retainer member 40 is disposed within slot 42!
of split peg 32 (Figure 8), the peg engages the hole at
opposite diametral sides 56' thereof, and the retainer
member is spaced from the sides of the hole 30" therefrom,
as at 58. Therefore, a generally four-point engagement is
effected by the split peg at points 56' and by the barbs 50
of metal retainer member 40. "That is, retention force is
exerted within the plane of the board along two
perpendicular axes. This configuration is especially
adapted for increased retention of a connector to a double-
sided, surface-mount printed circuit board.

Similar to peg 30, the second embodiment
contemplates that éplit peg 32 include inwardly projecting
ribs 60' within slot 42' for engagement wi%h legs 48 of

- metal retainer member 40 when the peg is-inserted into hole
38 in printed circuit board 22. Specifically, as best seen
in Figure 7} a rib 60' projects inwardly from each edge of
each arcuate side portion 54' of the split peg and into
engagement with opposite sides of legs 48 of the metal
retainer member. In essence, the two pairs of ribs provide
opposing forces on opposite surfaces of the legs of the
retainer member, as side portions 54' of the peg are biased
against the inside surface of hole 38 at points 56'. These
opposing forces control the compressibility and flexibility
of the side portions of the pey in substantially the same
manner as the opposing protrusions of peg 3C. That is, by
selecting the distance the ribs extend, different fulcrum
points can be selected to vary the extendinn free lengths
of the peg, i.e. the moment arm of the peg, cto control the
compressibility and resultant relative insertion and
retention forces of the peg and the connector with respect
to the printed circuit board. For example, referring to
Figure 8, two different length ribs, identified by lines
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General ly, the invention contenplates that split peg 30 include inwardly
projecting protrusions within slot 42 for engagenent with oppositely
directed integrally projecting protrusions when the peg is inserted into
hole 38 in printed circuit board 22. Specifically, as best seen in FIGS. 3
and 5, an integrally nolded rib 60 prépfacts inwardly from opposing surfaces
of arcuate side portions 54 of the split peg and into engagenent with an
opposing inwardly projecting rib. The rib ex-

61' and 62' are shown to represent different lengthsll(l)'
and 1(2)', respectively, of the ends of the ribs with
respect to the distal end 44' of the peqg 32. If the ribs
extend to point 61', i.e. spaced a distance 1(1)' from the
distal end of peg 32, the moment arms of the peg portions
are longer and consequently are more resilient and
compressible than if the ribs engage the legs 48 at point
62' resulting in a spacing 1(2)' from the distal end 44' of
peg 32.

Turning now to the molding process, connector housing
12 described above is molded in a conventional ejection
mold, known in the art, and is provided with inserts and
cores which define and determine the actual structure of
the housing. The slotted pegs, 28, 30 and 32, projecting
from the bottom surface of the housing are integrally
formed on the housing, and the projectihg protrusions or
ribs 60, aras integrally formed on each of the peg surfaces
that define the slot. The integrally molded projecting
protrusions extend from a first point proximate the bottom
surface of the housing to a second point toward, but short
of, the distal end of the peg, and are formed by selecting
one of a plurality of inserts which define the location of
the second point, i.e. the length or amount of projecting
protrusion which is formed on each peg surface. By merely
exchanging one slot insert for another of a different
length, the projecting protrusion will correspondingly have
a different length and the relative insertion and retention
forces of the peg can be varied.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
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tends froma first point proxinmate the housing to a sec- ond point toward,
but short of, the distal end of the peg. In effect, the ribs resist one
another as the peg is inserted into the printed circuit board hole 38. The
amount of resistance is determ ned by the |ocation of the second point

whi ch controls the conpressibility and flexibility of side portions 54 of
the peg. By selecting the distance th®*Tibs extend, and thus the amount of
resi stance ex- erted, different fulcrum points can be defined to vary

the invention is not to be limited to the details given

herein.
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ding free lengths of the peg, i.e. the nonent
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CLAIM:

1. In an improved connector hold-down mechanism
for retaining a connector assembly (10) to a printed
circuit board (22), the connector assembly including:

a dielectric housing (12) having terminals (16)
mounted therein; and

a split compressible peg (32) projecting from a

bottom surface of the housing adapted to be inserted and

retained in a hole (38) in the printed circuit board and
having two portions separated by a slot (42), the slot
defined by elongated, spaced-apart, generally parallel
opposed surfaces;

the compressible peg chafacterized in

that:

inwardly projecting protfﬁsions (60 are
integrally formed on the parallel opposed surfaces
extending from a first point proximate the housing to a
second point (61) proximate, and spaced axially from, the
distal end (44) of the.peg, said protrusions adapted to
engage means for limiting the narrowing of the slot upon
insertion of the peg into the hole of the printed circuit
board,

whereby the location of the second point of the
protrusion may be varied to change the compressibility of
the peg and the relative insertion and retention force of

the connector assembly with respect to the printed circuit
board.

2. The improved connector hold-down mechanism

as set forth in claim 1 wherein the means for limiting the.

narrowing of the slot comprises a metal retainer member
(48) disposed within the slot (42) of the compressible peg,
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-7- armof the peg, and to control the conpressibility and resultant
relative insertion and retention forces of the peg with respect to the

printe ' ' W E More particularly, referring to FIG 4, two
di fferamlllmnuu Im[)l I"II dentified by lines 61 and 62, are shown to
represeit €ifferentt | éngths 1(1) and-142), respectively, of

whereby the inwardly projecting protrusions (60)
of the compressible peg (32) engage a portion of the metal
retainer member upon insertion of the peg into the hole
(38) of the printed circuit board (22).

3. The improved connector hold-cown mechanism
as set forth in claim 2 wherein the compressible peg and
metal retainer member are disposed substantially entirely
within the plane of the printed circuit board.

4, The improved connector hold-down mechanism
as set forth in claim 3 wherein the compressible peg and
metal retainer member engage the sides of the printed
circuit board hole along two perpendicular axes.

5. The improved connector hold-down mechanism
as set forth in claim 2 wherein the metal retainer member
is integrally connected to a metal latch member (26), said
metal latch member being adapted to hold tracas of a second
printed'circuit board in contact with the terminals mounted
in the housing.

6. A method of adjusting, within a given mold,
the relative insertion and retention forces of a connector
assembly (10) to a printed circuit board (22),

the connector assembly including

_ a dielectric housing (12) with terminals
(16) mounted therein, said housing having

a compressible split peg (32) projecting from a
bottom surface of the housing adapted to be inserted and
retained in a hole (38) of the printed circuit board and
having a slot (42) defined between elongated, spaced-apart,
generally parallel opposed surfaces, and inwardly
projecting protrusions (60) formed on the parallel opposed
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the ends of the ribs with respect to the distal end 44 of peg 30. If the

ribs exlﬂ ' | .e. spaced a dis- tance 1(1) fromthe distal end
of the um,m&m’:”ml\ rms of the peg portions are |onger and consequently
nore resi*lienttand conpressible than if the'ribs extend to point 62

resulting in a spacing 1(2) fron1the1ﬁ%ﬂa1 end of the peg. Therefore, a
determ nation can be nmade of the desired relative insertion and retention
forces be- tween electrical connector 10 and printed circuit board

surfaces extending from a first point proximate the housing
to a second point (61) proximate, and spaced axially from,
a distal end (44) of the peg, adapted to engage means for
limiting the narrowing of the slot upon insertion of the
peg into the hole;

the mold including

a plurality of interchangeable inserts

having differing lengths positionable within said mold to
define the second point to which the inwardly projecting
protrusions extend; '

the method characterized by the steps of:

determining the requisite relative insertion and
retention forces of said electrical connectoz'assembly with
respect to the substrate; |

choosing an insert from the plurality of inserts
which most closely corresponds to the determined requisite
relatives insertion and retention forces;

placing the insert in the mold toc selectively
produce the protrusion which achieves the requisite
relative insertion and retention forces of the connector .
assembly to the printed circuit board.

7. The method of claim 6 further characterized
by the step of:

disposing a metal retainer membexr f48) within the
slot (42) of the compressible split peg (:2) said metal -
retainer - member adapted to engage th: projecting
protrusions (60) upon insertion of the peg .n the hole of
the printed circuit board,

whereby the means for limiting the narrowing of
the slot comprises the metal retainer member.

8. The method of claim 7 furfher characterized
by the step of:

......._._............_.__._____ o
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22, and the point to which ribs 60 extend toward the distal end of the peg
44 can be selected to accordingly vary the resiliency of the legs and the

effectiv m Ilu’mgumﬂmnsert ion forces thereof until the desired forces
are achiEIH m ul't is that an optimization of the relative
i nsertion*antl r'et énti*on*forces bet weengthe con- nector assembly and the

printed circuit board can be achi eved, as desired, and be custom zed, or
fine-tuned, to various end-user force requirenments, wthout chang-

forming the compressible split peg and ‘metal
retainer member so that they are disposed within the plane
of the printed circuit board upon insertion of the peg and
metal retainer member assembly into the hole in the printed
circuit board.

e e oy
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ing the overall configuration of the peg. Referring nowto FIGS. 6-8 in
conjunction with FIG 1, a second enbodi nent of the nounting peg is
identified by the general reference nuneral 32. Simlar to peg 30 described
above, peg 32 is split to define a slot 42" extending through a distal end
44' of the peg and has a netal retaigﬁg_nenber 40 di sposed therew thin. Peg
32 and netal retainer nenber 40 have T'engths relative to the thickness of
printed circuit board 22, such that

ADBSTRACT
ELECTRICAL CONNECTOR WITH IMPROVED HOLD-DOWN MECHANISM

A sﬁrface mounted electrical connector assembly
(10) includes a dielectric housing (12) having a mounting
peg (32) projecting outwardly from one surface of the
housing for insertion into a hole (38) in a printed circuit
board (22). The mounting peg is split to define a slot
(42) extending through a distal end (44) of the peg. A
bifurcated metal retainer member (40) having barbs (50)
thereon is disposed in the slot and projects transversely
outwardly therefrom for biasingly engaging the board.
Inwardly projecting ribs or protrusions (60) are provided
on the peqg, within the slot, with the ribs being engageable
with the metal retainer member (40) when the peg is insert-
ed into the hole in the printed circuit board. The ribs
(60) aresspaced axially from the distal end (44) of the peg
to define the compressibility of the peg. 'By selecting the
point at which the ribs are spaced from the distal end of
the peg, a method is provided for varying the relative
insertion and retention forces between the connector assem-
bly (10) and the printed circuit board (22) and for

accommodating different insertion and retention force
requirements.

FIGURE 1.
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the peg and retai ner nenber are |ocated wthin the bounds of hole 38 in the
board. In other words, the peg and the netal retainer nenber do not project
t hrough the board where they may interfere with other connec- tors or other
conponents nounted to the opposite side of the board. As best seen in
FIG 8, nmetal retainer nenber 40 is bifurcated as at 46 in FIG 6, to
define a pair of legs 48 having barbs_50 projecting transversely outwardly
from .

FIG.
N
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m\e with the inside surface of hole 38 in the printed
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- 8- e 7, peg 32 is hollow, as at 52', as defined by a
pair of R@E_BQEWMS jions 54' integrally nolded wth dielectric

housi n ]{2 of connecton 10. The radial dinensions of the split peg are
smal | er{ ttha@ 4 06T 18#&ndt ¢r of hole 38 in printed circuit board 22 along the
sl ot ax‘s but | arger tjhgn the di aneter of the hole 38
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Hesies-7

al ong tye axi:s .'‘per:pendi.cul ar to the slot, V\/nereby when- “netal retainer
nenber 40 i's di:sposed: Wthl n slot 42' of spM’t peg 32 (FIG 8), the geq.
engages/t he. hol e .at...oppp- . site di-ametral sidés 56", thereof,sand the u
ret ai ner. rrerrber is, spaced fromthe sides of «he hol e 90[errl], therefr:@m as
at 58. ./Therefore a gelneral |y four-point engagement I's . effect ed. by the
split ‘peg at poi nt s 56 and by the barbs 50 of netal retai ner menber 40.
That i's, retention force is ~exerted.wythi n the pI ane of the Psard al ong
two perpen-

ELECTRICAL CONNECT OR WITH IMPROVED

HOLD-DOWN MECHANISM

FIELD OF THE INVENTION

This invention generally relates to the art of electrical
connectors and, particularly, to an electrical connector
assembly having an improved hold-down mechanism
for mounting and retaining the connector assembly to 2
printed circuit board, panel or the like.

BACKGROUND OF THE INVENTION

Printed circuit board connectors, such as elongated
edge card connectors or SIMM sockets, typxcally use
hold-down mechanisms such as mounting pegs or
boardlocks to locate and retain the coanector to the
printed circuit board prior to or during processing. If
the connector is not properly located and held to the
board during handling and processing, the connector
itself may become separated and damaged, or the fragile
unsoldered leads may be damaged or incorrectly posi-
tioned. Furthermore, in surface mount applications, the
surface mount leads can *“float” off of the surface of the
printed circuit board or miss the solder pads on the
board entirely, resulting in open circuit conditions. Lo-
cation and retention of the connector is particularly
critical in applications where double-sided circuit
boards are utilized and where the mounting pegs or
boardlocks cannot protrude through the board where
they may interfere with connectors or other circuit
components.

Problems have been encountered in designing hold-
down mechanisms with an optimization of the relative
insertion forces and retention forces between the con-
nector assembly and the printed circuit board. In other
words, in designing mechanisms that provide adequate
retention forces to hold the connector assembly to the
printed circuit board, the insertion forces of the mecha-
nism often are excessive. On the other hand, if the hold-
down mechanism is designed with sufficient flexibility
and resilience to lower the insertion forces, typically the
retention forces of the mechanism are inadequate or at
least compromised.

Furthermore, each connector user may have a differ-
ent force requirement for a given connector configura-
tion. That is, depending on the connector user's process
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di cul ar axes. This configuration is especially adapted for increased

‘retention of a connector to a doubl e-si ded,

surface-nount printed circuit

boar d. Simlar to peg 30, the second enbodi nent contem plates that
split peg 32 include inwardly projecting ribs 60" within slot 42' for

engagenent with | egs 48 of netal retainer

menber 40 when the peg is

inserted into hole 38 in printed ci rcuitZboard 22. Specifically, as best
seen in FIG 7, arib 60" projects inwardly from each edge of

for assembling or processing the connector, the inser-
tion and retention force requirements may vary. For
example, if a connector user is manually placing his
connectors on & printed circuit board, he may want a
Iow insertion force mounting peg design. He may have
other requirements if the connector is being robotically
placed or handled. If a second user has a secondary
operation in his process that requires handling or ship-
ment of a printed circuit board subsequent to mounting
a connector, but prior to soldering it, a high retention
force mounting peg may be required. Another user may
require a lower retention force mounting peg where a
higher retention force may place too much stress on the
thinner substrate. Still further, in high density applica-
tions where terminals may be fragile, and in particular
in surface mount applications, higher retention force
mounting pegs may relieve solder joint stress and im-
prove coplanarity of surface mount leads.

Heretofore, when a connector user’s mounting peg
insertion or retention force requirements varied, a new
peg design was required, for example by increasing the
diameter or the press-fit dimension of the peg with
respect to a printed circuit board aperture. In a given
connector, therefore, mold changeovers and design
changes would be both expensive and laborious.

Therefore, there exists 2 need for an improved
mounting peg construction which provides not only for
optimization between low insertion forces and high
retention forces in both through-hole and surface-
mount applications, but for a peg construction which
accommodates changing force requirements of a given
connector in different applications. This invention is
directed to satisfying that need and simplifying the pre-
viously laborious and expensive process of tool change-
over due to the changing insertion and retention force
requirements of a connector user by providing an im-
proved hold-down mechanism construction and
method for molding the hold-down mechanism.

SUMMARY OF THE INVENTION

An object, therefore, of the invention is to provide an
electrical connector assembly having an improved
hold-down mechanism. Another object of the invention
is to provide a simple and inexpensive method for ad-
justing the relative insertion and retention forces be-
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each arcuate side portion 54' of the split peg and into engagenent with
‘opposite sides of legs 48 of the netal retainer nenber. In essence, the
two pairs of ribs pro- vide opposing forces on opposite surfaces of the
| egs of the retainer nenber, as side portions 54' of the peg are biased
agai nst the inside surface of hole 38 at points 56'. These opposing forces
control the conpressibility and erbu@ITty of the side portions of the
peg in substantially the same nanner as the opposing protrusions of peg

30.
tween a given electrical connector assembly and a

printed circuit board.

The connector assembly includes a dielectric housing
having a compressible mounting peg projecting out-
wardly from one surface of the bousing for insertion
into and engagement along opposite diametral sides of a
hole in a printed circuit board. In the exemplary em-
bodiment of the invention, the mounting peg is split to
define a slot extending through a distal end of the peg.
The mounting peg is hollow and the slot extends en-
tirely through the radial dimensions of the peg to define
two pairs of opposing surfaces. The invention contem-
plates the provision of inwardly projecting protrusions
on each of the pair of opposing surfaces engageable
with opposing projecting protrusions when the peg is
inserted into the hole in the printed circuit board. The
protrusions are spaced axially from a distal end of the
peg to define the compressibility of the plug. The inven-
tion contemplates that the point at which the protru-
sions are spaced axially from the distal end of the peg be
selected to thereby selectively vary the compressibility
of the peg and, therefore, to select the relative insertion
and retention forces between the connector assembly
and the printed circuit board.

In a second embodiment of the invention, a bifurcated
metal retainer member is disposed within the slot and
projects transversely outwardly therefrom. The in-
wardly projecting protrusions engage the metal retainer
when the peg is inserted into the hole of the printed
circuit board. This embodiment allows for added reten-
tion of the peg along a second generally perpendicular
axis and is especially practical in surface mount applica-
tions where components are located on both surfaces of
a printed circuit board and where it is desirable to con-
figure the mounting peg, and metal retainer, to lie sub-
stantially within the plane of the printed circuit board.

The second aspect of the invention involves the pro- -
cess for molding the peg configuration described above.
The housing of the connector assembly is molded in a
conventional ejection mold, known in the art, and is
provided with inserts and cores which define and deter-
mine the actual structure of the housing. The peg is
integrally molded with the housing, and the projecting
protrusions are integrally formed by selecting one of a
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That is, by selecting the distance the ribs extend, differ-

points can be selected to vary the extending

shown to represent different Ilengths 1(1)'

drawings.

ent ful crum

free lengths of the peg, i.e.
the nonent arm of the peg, to control the conpressibility and resultant
relative insertion and retention forces of the peg and the connec- tor
wWith respect to the printed circuit board. For exam
FIG 8, two different length ribs, identi 4 ~fied by lines 61' and 62' are
respectively, of the
ends of the plurality of inserts which define the spacing of the pro-
" trusion from the distal end of the peg, i.c. the length or
amount of projecting protrusion formed on the peg
surface. By merely exchanging one insert for another of
a different length, the projecting protrusion will corre-
spondingly have a different length and the relative in-
sertion and retention forces of the peg can be varied.
Other objects, features and advantages of the inven-
tion will be apparent from the following detailed de-
scription taken in connection with the accompanying

and 1(2)',

pl e,

referring to

BRIEF DESCRIPTION OF THE DRAWINGS

The features of this invention which are believed to
be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the
advantages thereof, may be best understood by refer-
ence to the following description taken in conjunction
with the accompanying drawings, in which like refer-
ence numerals identify like elements in the figures and

in which:

FIG. 1is a perspective view of an electrical connec-
tor incorporating the hold-down mechanism of the
subject invention in conjunction with a pair of printed
circuit boards to be interconnected by the connector;

FIG. 2 is a section through one of the printed circuit
boards, with the connector mounted thereto, and witha
first embodiment of the hold-down mechanism of the
invention inserted into a hole in the printed circuit

board;

FIG. 3 is a bottom plan view of the hold-down mech-
anism of FIG. 2 in the hole of the printed circuit board;
FIG. 4 is a section taken generally along line 4—4 of

FIG. 3;

FIG. § is a perspective view of the first embodiment

of the hold-down mechanism of the invention;

FIG. 6 is a section through one of the printed circuit
boards, with the connector mounted thereto, and a
second embodiment of the hold-down mechanism of the
invention inserted into a hole in the printed circuit

board;

F1G. 7 is a bottom plan view of the hold-down mech-
anism of FIG. 6 in the hole of the printed circuit board;

and

FIG. 8 is a section taken generally along line 8—8 of

FIG. 7.
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ribs with respect to the distal end 44" of the peg 32. If the ribs extend
to point 61', i.e. spaced a distance 1(1)' fromthe distal end of peg 32,
the nonent arns of the

- § -

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings in greater detail, and first
to FIG. 1, the invention is embodied in an improved
electrical connector assembly, generally designated 10,
which includes a dielectric housing 12 having a plural-
ity of through passages 14 for mounting a plurality of
terminals which include contact portions 16. In the
embodiment shown, the feet of the terminals are solder-
able to contact pads 18 on one side 20 of a printed cir-
cuit board 22.

Generally, the electrical connector assembly is
shown as an elongated edge card connector, such as a
“SIMM socket”, for receiving the edge of a second
printed circuit board 24 and interconnecting circuit
traces on the second board to the terminals of the con-
nector assembly. The second printed circuit board is
held to the connector assembly by a pair of metal
latches 26. However, it should be understood that the
improved mounting peg construction described herein

. is equally applicable to numerous other types or designs
of electrical connector assemblies.

Connector 10 is shown to include three mounting
pegs 28, 30 and 32 for insertion, respectively, into holes
34, 36 and 38 of printed circuit board 22. Mounting peg
30 s the split peg of a first embodiment of the invention,
and mounting pegs 28 and 32 are split pegs which in-
clude the metal retainer of a second embodiment dis-
posed therewithin. It should be understood that the
inventive concepts of the mounting pegs could be incor-
porated in cither one or all of the mounting pegs or at
any location on dielectric housing 12. The split pegs 28
and 32 are shown at the ends of the housing because the
metal retainer member 48 can be formed integrally with
the metal latches 26 at the ends of the connector assem-
bly.

As stated in the “Background”, above, a dilemma
constantly is encountered in designing mounting pegs
for a given electrical connector configuration in accom-
modating different insertion and retention force require-
ments with respect to the printed circuit board, These
requirements are determined by individual processing
and handling procedures and must be met by balancing
the sometimes conflicting requirements for maximum
retention force with minimum insertion force. In some
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- 9- peg portions are |longer and consequently are nore resilient and
conpressible than if the ribs engage the |l egs 48 at point 62' resulting in
a spacing 1(2)' fromthe distal end 44" of peg 32.

-6 -

applications, flexibility and resilience of the mounting
peg is necessary to reduce the insertion force, however,
in others, the retention capabilities of the peg may not
be compromised for any reason. This invention is di-
rected to the structure of split mounting pegs 28, 30 and
32 and the metal retainer member 40 disposed within
pegs 28 and 32, along with a novel method of adjusting
the relative insertion and retention forces of a given
connector/mounting peg configuration, such as con-
nector 10, to printed circuit board 22.
More particularly, referring to FIGS. 2-5 in conjunc-
" tion with FIG. 1, the mounting peg is identified in those
figures by the general reference numeral 30. The peg is
split to define a slot 42 extending through a distal end 44-
of the peg. _
 As best seen in FIG. 3, peg 30 is hollow, as at 52, as
defined by a pair of arcuate side portions 54 integrally
molded with dielectric housing 12 of connector 10. The
radial dimensions of the split peg are smaller than the
diameter of hole 38 in printed circuit board 22 along the
slot axis, but larger along the axis perpendicular to the
slot, thereby engaging the hole at opposite diametral
sides 56 thereof. Therefore, a generally two-point en-
gagement is effected by the split peg at points 56.
Generally, the invention contemplates that split peg
30 include inwardly projecting protrusions within slot
42 for engagement with oppositely directed integrally
projecting protrusions when the peg is inserted into
hole 38 in printed circuit board 22. Specifically, as best
seen in FIGS. 3 and 5, an integrally molded rib 60
projects inwardly from opposing surfaces of arcuate
side portions 54 of the split peg and into engagement
with an opposing inwardly projecting rib. The rib ex-
tends from a first point proximate the housing to a sec-
ond point toward, but short of, the distal end of the peg.
In effect, the ribs resist one another as the peg is inserted
into the printed circuit board hole 38. The amount of
resistance is determined by the location of the second
point which controls the compressibility and flexibility
of side portions 54 of the peg. By selecting the distance
the ribs extend, and thus the amount of resistance ex-
erted, different fulcrum points can be defined to vary
the extending free lengths of the peg, i.e. the moment
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Turning now to the nolding process, connector

is nolded in a conventional ejection nold,

provided with inserts and cores which define and determ ne the actual

structure of the housing. The slotted pegs,

t he bottom surface of the housing are integrally forned on the housing,

known in the art, and is

housi ng 12 descri bed above

28, 30 and 32, projecting from

and

the projecting protrusions or ribs 60, éré'lntegrally formed on each of the
peg surfaces that define the slot. The integrally

arm of the peg, and to control the compressibility and
resultant relative insertion and retention forces of the
peg with respect to the printed circuit board.

More particularly, referring to FIG. 4, two different
length ribs, identified by lines 61 and 62, are shown to
represent different lengths 1(1) and 1(2), respectively, of
the ends of the ribs with respect to the distal end 44 of
peg 30. If the ribs extend to point 61, i.c. spaced a dis-
tance I(1) from the distal end of the peg, the moment
arms of the peg portions are longer and consequently
more resilient and compressible than if the ribs extend
to point 62 resulting in a spacing [(2) from the distal end
of the peg. Therefore, a determination can be made of
the desired relative insertion and retention forces be-
tween electrical connector 10 and printed circuit board
22, and the point to which ribs 60 extend toward the
distal end of the peg 44 can be selected to accordingly
vary the resiliency of the legs and the effective retention
and insertion forces thereof until the desired forces are
achieved. The end result is that an optimization of the
relative insertion and retention forces between the con-
pector assembly and the printed circuit board can be
achieved, as desired, and be customized, or fine-tuned,
to various end-user force requirements, without chang-
ing the overall configuration of the peg.

Referring now to FIGS. 6-8 in conjunction with
FIG. 1, a second embodiment of the mounting peg is
identified by the general reference numeral 32. Similar
to peg 30 described above, peg 32 is split to define a slot
42’ extending through a distal end 44’ of the peg and has
a metal retainer member 40 disposed therewithin. Peg
32 and metal retainer member 40 have lengths relative
to the thickness of printed circuit board 22, such that
the peg and retainer member are located within the
bounds of hole 38 in the board. In other words, the peg
and the metal retainer member do not project through
the board where they may interfere with other connec-
tors or other components mounted to the oppaosite side
of the board.

As best seen in FIG. 8, metal retainer member 40 is
bifurcated as at 46 in FIG. 6, to define a pair of legs 48
having barbs 50 projecting transversely outwardly from
the peg and engageable with the inside surface of hole
38 in the printed circuit board.

g ic 1
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nol ded projecting protrusions extend froma first point proximte the
bottom surface of the housing to a second point toward, but short of,

distal end of the peg, and are forned by selecting one of a plurality of

t he

i nserts which define the |ocation of the second point, i.e. the length or

anount of projecting protrusion which is formed on each peg surface.

By

nmerely exchangi ng one slot insert for an®ther of a different | ength, the

proj ect -

ing protrusion will correspondingly have a different

As shown in FIG. 7, peg 32 is hollow, as at 52', as
defined by a pair of arcuate side portions 54 integrally
molded with dielectric housing 12 of connector 10. The
radial dimensions of the split peg are smaller than the
diameter of hole 38 in printed circuit board 22 along the
slot axis, but larger than the diameter of the hole 38
along the axis perpendicular to the slot, whereby when
metal retainer member 40 is disposed within slot 42’ of
split peg 32 (FIG. 8), the peg engages the hole at oppo-
site diametral sides 56’ thereof|, and the retainer member
is spaced from the sides of the hole 90° therefrom, as at
§8. Therefore, a generally four-point engagement is
effected by the split peg at points 56’ and by the barbs 50
of metal retainer member 40. That is, retention force is
exerted within the plane of the board along two perpen-
dicular axes. This configuration is especially adapted
for increased retention of a connector to a double-sided,
surface-mount printed circuit board.

Similar to peg 30, the second embodiment contem-
plates that split peg 32 include inwardly projecting ribs
60’ within slot 42’ for engagement with legs 48 of metal
retainer member 40 when the peg is inserted into hole
38 in printed circuit board 22. Specifically, as best seen
in FIG. 7, a rib 60 projects inwardly from each edge of
each arcuate side portion 54’ of the split peg and into
engagement with opposite sides of legs 48 of the metal
retainer member. In essence, the two pairs of ribs pro-
vide opposing forces on opposite surfaces of the legs of
the retainer member, as side portions 54’ of the peg are
biased against the inside surface of hole 38 at points 56'.

- These opposing forces control the compressibility and

flexibility of the side portions of the peg in substantially
the same manner as the opposing protrusions of peg 30.
That is, by selecting the distance the ribs extend, differ-
ent fulcrum points can be selected to vary the extending
free lengths of the peg, i.e. the moment arm of the peg,
to control the compressibility and resultant relative
insertion and retention forces of the peg and the connec-
tor with respect to the printed circuit board. For exam-
Ple, referring to FIG. 8, two different length ribs, identi-
fied by lines 61’ and 62’ are shown to represent different
lengths (1) and }(2)', respectively, of the ends of the
ribs with respect to the distal end 44’ of the peg 32. If
the ribs extend to point 61', i.c. spaced a distance 1(1)’
from the distal end of peg 32, the moment arms of the
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Iength and the relatlve I nsertion and retention forces of the peg can be
be understood that the invention may be em bodied in
W|thout departing fromthe spirit or central

char aCt €t st

oenet A w}

are to be consid: eted in all

of The present exanpl es and enbodi nent

s, therefore,

respects as illustrative and not restrictive,

and the invention is not to be limted go-the details given herein.

This Sheet Has Been Repl

peg portions are longer and consequently are more
resilient and compressible than if the ribs engage the
legs 48 at point 62’ resulting in a spacing 1(2)’ from the
distal end 44’ of peg 32.

" Turning now to the molding process, connector
housing 12 described above is molded in a conventional
ejection mold, known in the art, and is provided with
inserts and cores which define and determine the actual
structure of the housing. The slotted pegs, 28, 30 and 32,
projecting from the bottom surface of the housing are
integrally formed on the housing, and the projecting
protrusions or ribs 60, are integrally formed on each of
the peg surfaces that define the slot. The integrally
molded projecting protrusions extend from a first point
proximate the bottom surface of the housing to a second
point toward, but short of| the distal end of the peg, and
are formed by selecting one of a plurality of inserts
which define the location of the second point, i.e. the
length or amount of projecting protrusion which is
formed on each peg surface. By merely exchanging one
slot insert for another of a different length, the project-
ing protrusion will correspondingly have a different
length and the relative insertion and retention forces of
the peg can be varied.

It will be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

I claim:

1. In an improved connector hold-down mechanism
for retaining a connector assembly to a printed circuit
board, the connector assembly including:

a dielectric housing having terminals mounted

therein; and

a split compressible peg projecting from a bottom

surface of the housmg adapted to be inserted and
retained in a hole in the printed circuit board and
having two portions separated by a vertical slot,
the slot defined by elongated, spaced-apart, gener-
ally parallel opposed surfaces;

the improvement in the compressible peg comprising:

inwardly projecting protrusions integrally formed on
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the parallel opposed surfaces extending from a first
point proximate the housing to a second point

proximate, and spaced axially from, the distal end
of the peg, said protrusions adapted to engage
means for limiting the narrowing of the slot upon
insertion of the peg into the hole of the printed
circuit board,

whereby the second point of the protrusion may be

varied to change the compressibility of the peg and
the relative insertion and retention forces with
respect to the printed circuit board.

2. The improved connector hold-down mechanism as
claimed in claim 1 wherein the means for limiting the
narrowing of the slot comprises a metal retainer mem-
ber disposed within the slot of the compressible peg,

whereby the inwardly projecting protrusions of the

compressible peg engage a portion of the metal
retainer member upon insertion of the peg into the
hole of the printed circuit board.

3. The improved connector hold-down mechanism as
claimed in claim 2 wherein the compressible peg and
metal retainer member are disposed substantially en-
tirely within the plane of the printed circuit board.

4. The improved connector hold-down mechanism as
claimed in claim 3 wherein the compressible peg and
metal retainer member engage the sides of the printed
circuit board hole along two perpendicular axes.

5. The improved connector hold-down mechanism as
claimed in claim 2 wherein the metal retainer member is
integrally connected to a metal latch member, said
metal latch member being adapted to hold traces of a
second pnnted circuit board in contact with the termi-
nals mounted in the housing.

6. A method of adjusnng, within a g:ven mold, the
relative insertion and retention forces of a connector
assembly to a printed circuit board,

the connector assembly including

a dielectric housing with terminals mounted
therein, said housing having

a compressible split peg projecting from a bot-

tom surface thereof adapted to be inserted and

retained in a hole of the printed circuit board

and having a vertical slot defined between
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nmounted i n the housing. 6. A nethod of adjusting, within a given nold,
t he reu : ' i and retention forces of a connector assenbly to a
printe m"mm"ﬂmmrlﬁm t he connector assenbly i ncluding
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clongated, spaced-apart, generally paraliel
opposed surfaces, and inwardly projecting
protrusions formed on the parallel opposed
surfaces extending from a first point proximate
the housing to a second point proximate, and
spaced axially from, a distal end of the peg,
adapted to engage means for limiting the nar-
rowing of the slot upon insertion of the peg
into the hole;
the mold including
a plurality of interchangeable inserts having differ-
ing lengths positionable within said mold to de-
fine the second point to which the inwardly
projecting protrusions extend;
.the method comprising the steps of:
determining the requisite relative insertion and reten-
tion forces of said electrical connector assembly
with respect to the substrate;
choosing an insert from the plurality of inserts which
most closely corresponds to the determined requi-
site relative insertion and retention forces;
placing the insert in the mold to selectively produce
the protrusion which achieves the requisite relative
insertion and retention forces of the connector
assembly to the printed circuit board.
7. The method of claim 6 further including the step
of:
disposing a metal retainer member within the slot of
the compressible split peg adapted to engage the
. projecting protrusions upon insertion of the peg in
the hole of the printed circuit board,
whereby the means for limiting the narrowing of the
slot comprises the metal retainer member.
8. The method of claim 7 further including the step
of:
forming the compressible split peg and metal retainer
member so that they are disposed within the plane
of the printed circuit board upon insertion of the
peg and metal retainer member assembly into the
hole in the printed circuit board.
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a dielectric housing with term nals nounted t herein, said housing
a conpressible split peg projecting froma bot-

havi ng

surface thereof adapted to be inserted and
the printed circuit board
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opposed surfaces,
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el ongat ed, spaced-apart, generally parall el
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retained in a hol e of
and having a vertical slot defined

and inwardly projectisg2 - protrusions formed on

ELECTRICAL CONNECTOR WITH
IMPROVED HOLD-DOWN MECHANISM

ABSTRACT

A surface mounted electrical connector assembly in-
cludes a dielectric housing having a mounting peg pro-
Jjecting outwardly from one surface of the housing for
insertion into a hole in a printed circuit board. The
mounting peg is split to define a slot extending through
a distal end of the peg. A bifurcated metal retainer mem-
ber having barbs thereon is disposed in the slot and
projects transversely outwardly therefrom for biasingly

- engaging the board. Inwardly projecting ribs are pro-

vided on the peg, within the slot, with the ribs being
engageable with the metal retainer member when the
peg is inserted into the hole in the printed circuit board.
The ribs are spaced axially from a distal end of the
retainer member whereby the retainer member is main-
tained spaced from the peg within the slot in a zone
between the rib means and the distal end of the peg. By
selecting the point at which the rib means engage the
metal retainer member, a method is provided for opti-
mizing the relative insertion and retention forces be-
tween the connector assembly and the printed circuit

board and for accommodating different insertion and

retention force requirements.

FIGURE 6
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surfaces extending froma first point proximte the housing to a
second poi nt proxi mate, and spaced axially from a distal end of

t he peg, adapted to engage neans for limting the nar-

rowi ng of the slot upon insertion of the peg into the hol e; t he
mol d i ncl udi ng ~a plurality of interchangeable inserts having differ-

ing lengths positionable within said nold to de-

Th@istherepbcementsheet

Pate: 0 5 UG



fine the second point to which the inwardly proj ecting protrusions

ext end; the nmet hod conprising the steps of: determ ning the requisite
relative insertion and reten- tion forces of said electrical connector
assenbly with respect to the substrate; choosing an insert fromthe
plurality of inserts which nost cl osely corresponds to the determ ned

requi - site relative insertion and gzetention forces;
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placing the insert in the nold to selectively produce the protrusion
whi ch achieves the requisite relative I nsertion and retention forces
of the connector assenbly to the printed circuit board. 7. The

met hod of claim6 further including the step of: di sposi ng a net al

retai ner nenber within the slot of the conpressible split peg adapted
to engage the projecting protrusiong dpon insertion of the peg in

12
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peg portions are longer and consequently are more
resilient and compressible than if the ribs engage the
legs 48 at point 62’ resulting in a spacing 1(2)’ from the
distal end 44’ of peg 32.

" Turning now to the molding process, connector
housing 12 described above is molded in a conventional
ejection mold, known in the art, and is provided with
inserts and cores which define and determine the actual
structure of the housing. The slotted pegs, 28, 30 and 32,
projecting from the bottom surface of the housing are
integrally formed on the housing, and the projecting
protrusions or ribs 60, are integrally formed on each of
the peg surfaces that define the slot. The integrally
molded projecting protrusions extend from a first point
proximate the bottom surface of the housing to a second
point toward, but short of, the distal end of the peg, and
are formed by selecting one of a plurality of inserts
which define the location of the second point, i.e. the
length or amount of projecting protrusion which is
formed on each peg surface. By merely exchanging one
slat insert for another of a different length, the project-
izg protmwion vill correspondingly have a different
fength and the relative insertion and retention forces of
the peg can be varied.

It will be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or central characteristics thercof. The present
examples and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.
.' / o
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second printed circuit board in contact with the termi-
nals mounted in the housing.

6. A method of adjusting, within a given mold, the
relative insertion and retention forces of a connector
assembly to a printed circuit board,

the connector assembly including

a dielectric housing with terminals mounted
therein, said housing having
a compressible split peg projecting from a bat-
tom surface thereof adapted to be inserted and
retained in a hole of the printed circuit board
and having a vertical slot defined between
elongated, spaced-apart, generally parallel
opposed surfaces, and inwardly projecting
protrusions formed on the parallel opposed
surfaces extending from a first point proximate
the housing to a second point proximate, and
spaced axially from, a distal end of the peg,
adapted to engage means for limiting the nar-
rowing of the slot upon insertion of the peg
into the hole;

the mold including

a plurality of interchangeable inserts having differ-
ing lengths positionable within said mold to de-
fine the second point to which the inwardly
projecting protrusions extend;

.the method comprising the steps of:

determining the requisite relative insertion and reten-

tion forces of said electrical connector assembly

with respect to the substrate;

choosing an insert from the plurality of inserts which

most closely corresponds to the determined requi-

site relative insertion and retention forces;

placing the insert in the mold to selectively produce
the protrusion which achieves the requisite relative
insertion and retention forces of the connector
assembly to the printed circuit board.

7. The method of claim 6 further including the step
of:

disposing a metal retainer member within the slot of

the compressible split peg adapted to engage the

. projecting protrusions upon insertion of the peg in
the hole of the printed circuit board,

whereby the means for limiting the narrowing of the

slot comprises the metal retainer member.
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8. The method of claim 7 further including the step
of:
forming the compressible split peg and metal retainer
member so that they are disposed within the plane
of the printed circuit board upon insertion of the
peg and metal retainer member assembly into the
hole in the printed circuit board.



ELECTRICAL CONNECTOR WITH
IMPROVED HOLD-DOWN MECHANISM

ABSTRACT

A surface mounted electrical connector assembly in-
cludes a dielectric housing having a mounting peg pro-
jecting cutwardly from one surface of the housing for
insertion into a hole in a printed circuit board. The
mounting peg is split to define a slot extending through
a distal end of the peg. A bifurcated metal retainer mem-
ber having barbs thereon is disposed in the slot and
projects transversely outwardly therefrom for biasingly
. engaging the board. Inwardly projecting ribs are pro-
vided on the peg, within the slot, with the ribs being
engageable with the metal retainer member when the
peg is inserted into the hole in the printed circuit board.
The ribs are spaced axially from a distal end of the
retainer meémber whereby the retainer member is main-
tained spaced from the peg within the slot in a zone
between the rib means and the distal end of the peg. By
selecting the point at which the rib means engage the
metal retainer member, a method is provided for opti-
mizing the relative insertion and retention forces be-
tween the connector assembly and the printed circuit
board and for accommodating different insertion and
retention force requirements.

FIGURE 6
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