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SPECIFICATION

HOLD-DOWN CLIP FOR BOARD
MOUNTED ELECTRICAL CONNECTOR AND METHOD OF USE -

‘Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a hold-down
clip for an electrical connector mounted on a surface of a
printed circuit boarﬁ, and including means for
accommodating boards having varying thicknesses.

Background of the Invention
Surface-mounted electrical connectors most often

have - some form of hold-down means for securing  the

| connector to a surface of a printed circuit board or the

like.  The hold-down means may be provided for permanent
securement of the connector or for temporarily maintaining
the connector during reflow or wave soldering procedures
for permanently interconnecting terminals of the connector

with circuit traces on the board. Such hold-down means may

be provided by mounting pegs which are inﬁegral with the
connector housing or by separate hold-down devices or
clips. A typical arrangement is to provide the mounting
pegs or clips with a bifurcated configuration, along with
outwardly projecting hooks or barbs for engaging the
opposite surface of the printed circuit board, whereby the
pegs or clips can be yieldingly inserted through holes in
the board and snappingly engage the opposite side of the
board to hold the connector ontoc the one surface of the
boa;d. o
One of the problems with hold-down means of the
character described above, is associated with the fact that
the thickness of a given circuit board may vary, if for no
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SPECI FI CATI.ON - , HOLD- DOMN CLI P FOR BOARD

MOUNTED :ELECTRI CAL CONNECTOR AND METHOD OF USE .- Field of the

I nvention 5 : S HASSBE g gntion generally relates to the art of
el ectri cal conne({Q#% éLgﬁ PICU arly, to a hol d-down clip for an
el ectrical connegtor ! [ |

: [ sur f ace of a printegd
board, and I ncl udi ng means for accommodat i ng oar%g havi ng
varyi ng thi cknesses. -2 .

other reason than simple manufacturing tolerances.
Consequently, although the electrical connector may be held
onto the surface of the printed circuit board, if the board
is too thin, the securement may not be sufficiently tight
5 to maintain reliable interengagement between the terminals
means of the connector and the circuit traces or solder
pads of the printed circuit board which, in turn, will
result in unreliable solder connections. In other words,
during a reflow or wave soldering process, it is desirable
10 to have the terminal means of the connector to be in steady
engagement with the solder pads of the printed circuit
board. If a loose securement of the connector with the
board is effected by the particular hold-down means, these
electrical interconnections often are unreliable or, in
15 fact, defective. In the alternative, the solder joints may
' initially be reliable, but subsequently fail due to
stresses incurred because the hold-down means did not
securely hold the connector to the board.
Prior art mounting pegs which are integral with
20 a connector housing do not solve the problem identified
above, as associated with printed circuit boards of varying
thicknesses. Consequently, separate hold-down means, such
as screws or bolts often have been emplbyed to hold a
connector securely to the surface of the printed circuit
25 board. However, such means as screws or bolts involve
separate or additional assembly steps which are not very
cost effective and may be difficult to perform in compact
high-density environments.
It would be desirable to provide a hold-down
30 means which is effective in response to a simple mounting
procedure, such as with conventional bifurcated/hooked
mounting pegs; but which can accommodate printed circuit
boards of varying thicknesses. This invention is directed
to that end and to solving the problems identified above.
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10 Background of the Invention Sur f ace- nount ed

el ectrical connectors nobst often have sonme form of hol d-down neans
for securing the connector to a surface of a printed circuit board or
t he | i ke. The hol d-down neans may be provi ded for permanent 15
securenent of the connector or for tenporarily maintaining -2 tﬁé
connector durin Tﬁ@;# -uh‘ ol dering procedures ?%r 8%r nently
‘interconnecting ter _rﬂé BERN connect of_ with circuit traces on the
board. Such holld- ﬁ may be provided by nmounting pegs which
are integral with the 20 CO ctor housing or by separate hol d-down

devi ces or
Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved hold-down means for mounting an
electrical connector on a surface of a printed circuit
5 - board. '

In the exemplary embodiment of thé invention, the
connector includes a dielectric housing mounting electrical
terminal means, with the housing being adapted for mounting
on the surface of the printed circuit board and with the

10 terminal means establishing electrical connection to
appropriate circuit means on the board. A hold-down clip
is mounted on the housing and includes a leg portion
projecting through a hole in the board, the leg portion
being bifurcated and having hook-like latch means for

15 engaging an opposite side of the board to secure the
connector to the board. As disclosed herein, the connector
is elongated, and one of the hold-down clips is provided at
each opposite end of the housing.

The invention contemplates an improved hold-down

20 clip which includes means for spring loading the leg
portion of the clip to bias the latch means against the
opposite side of the board. Therefore, printed circuit
boards of varying thicknesses can be accommodated.

In the preferred embodiment of the invention, the

25 hold-down clip is provided as a one-piece stamped and
formed sheet metal component including an anchoring ‘leg
portion securing the clip to the housing, with the spring
loaded 1leg portion projecting from the anchoring leg
portion and being flexingly movable relative thereto.

30 ' ' More particularly, the hold-down <clip is
generally U-shaped with the anchoring leg portion and the
spring leg portion forming the legs of the U-shape joined
by a bight portion. The bight portion includes a fulcrum
section abutting a surface of the housing and a flexing

\
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clips. A typical arrangenent is to provide the nounting pegs or
clipps wi'th a bifurcated configuration, along with outwardly.

proj ecti ng hooks or barbs for engaging the opposite surface of the
printed circuit board, whereby the 25 pegs or clips can be yieldingly
inserted through_holes in he board and snappingly e éhﬁ,

opposi te side qfTHISSHEET HASBEEN |t o hol d the connector onto the oné surface
of the bgard. REPLACED i One of_the problems with hold-down
nmeans of the 30 - -eharacter—destri bed above, is associated with the fact

t hat t he thickness of a given circuit board may vary, if for no

section spaced from the housing, the spring leg portion
projecting from the flexing section.
Still further, the latch means on the spring leg
portion is provided by hook means for engaging the opposite
5 side of the printed circuit board, and the spring leg
portion is bifurcated to yield when inserted into a hole in
‘the printed circuit board. - Lastly, the anchoring leg
portion may include a solder tab for interengagement with
a solder pad on the surface of the printed circuit board.
10 Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings. '
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Brief Description of the Drawings
The features of this invention which are believed

to be novel are set forth with particularity in the append-
ed claims. The inventioh, 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 1like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of an electrical
connector embodying the concepts of the invention;

FIGURE 2 is an enlarged perspective view of one
end of the connector, the right end as viewed in Figure 1;

FIGURE 3 is a perspective view of one of the
hold-down clips of the invention; '

FIGURE 4 is a side elevational view of the clip
of Figure 3;

FIGURE 5 is a front elevational view of the end
of the connector shown in Figure 2;

FIGURE 6 is a rear elevational view of the end of
the connector shown in Figures 2 and 5;

FIGURE 7 is a bottom plan view of the end of the
connector shown in Figures 2, 5 and 6;

' FIGURE 8 is a vertical section taken generally
along line 8-8 of Figure 5;

FIGURE 9 is a view similar to that of Figure 6,
but showing the connector mounted to a printed circuit
board, with the mounting clip in its spring biased
condition; _

FIGURE 10 is a perspective view of an electrical

connector, similar to that of Figure 2, but illustrating an

alternate form of hold-down clip;
FIGURE 11 is a perspective view of the one of the
hold-down clips shown in Figure 10;
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other reason than sinple manufacturing tolerances. Consequent |y,
al though the el ectrical connector may be held onto the surface of the
printed circuit board, if the board is too thin, the securenent may
not be sufficiently tight 5 to mai ntain reliable interengagenent between
the termnals neans of the connector and the circuit 442866 gp sol der
pads of the printefiTHIS SHEET PAST BEENN C inturn, wll result in
unrel i abl e sol der ,onnecﬁgméeul n ot er Alp.rds during a reflow or
wave sol dering protesss desirable 10 to have the term nal neans of
the connector to be in steady engagenent with the sol der pads of the
printed circuit board. |If a | oose securenent of the connector with

t he board is effecFEGURE t b3 pdsti aul £ragoieptedin vertisak hesrction

through the right-hand end of Figure 10, showing the clip
associated with a printed circuit board; and
: FIGURE 13 is a view similar to that of Figure 12,
5 with the clip in its spring biased, hold-down condition.

ThlS Sheet Has Been Rep

T



& L4

electrlcal |nterco nections often are unreliable or, in 15 fact,

&his Sl S alternative, the solder joints may initially be
reI ubsequently fail due to stresses incurred because
t he ns did not securely hold the connector to the board.
Prior art nDuntlng g ﬁﬂéﬂ bgral with 20 a congpci@s BPUSi ng
do not solve the prqbl g &e Q AI above, as associated with printed
circuit boards of vdryi ngREPLACEDt hi ckhesses. Consequently, separate
hol d- down means, suc as screws or bolts often have been enpl oyed to
hol d a connector securely to the surface of the printed circuit 25
boar d. However, such neans as screws or bolts involve separate or
addi tional as le@icpesviri eferred Embodiments

Referring to the drawings in greater detail, and
first to Figures 1 and 2, the invention is embodied in an
electrical connector, generally designated 14, which is

5 adapted for mounting on a surface 52 of a printed circuit
board, as will be seen hereinafter. The connector is of a
conventional input/output arrangement which includes a
shroud-like elongated mating end 16 having a blade-like
plug therewithin for mounting the contact pOrtiohs 20 of

10 appropriate terminal means on the connector, the contact
portions provide electrical interconnection with contact
means of an appropriate mating connector (not shown). . The
terminal means include tail portions (not shown) for inter-
connection with appropriate circuit traces on the printed

15 circuit board, all of which is conventional with such
input/output connectors. Lastly, the connector includes
wing portions 22 at opposite ends of shroud portion 16.
The shroud portion and wing portions all are formed by a
unitary dielectric housing, generally designated 24, which

20 may be molded of plastic material. The invention is
directed to the provision of at least one hold-down means
in the form of a hold-down clip, generally designated 26,
mounted on housing 24 for mounting connector 14 to a
surface of a printed circuit board. In the preferred

25 embodiment of the invention, one hold-down clip 26 is
provided at each opposite end of connector housing 24, on
opposite wing portions 22.

Referring to Figures 3 and 4 in conjunction with

Figures 1 and 2, each hold-down clip 26 is provided as a
30 - one-piece member stamped and formed from sheet metal-
material in a generally U-shaped configuration.
Specifically, the clip includes a spring loaded leg portion
28 and an anchoring leg portion 30 forming the legs of the
generally U-shaped configuration, the legs being joined by
35 a bight portion 32. Each clip 26 engages a respective wing
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portion 22 of connector housing 24 in an anchored,
unstressed condition as shown in Figure 2. In this
condition, a pair of shoulders 30a of anchoring leg portion
30 interengage with a pair of shoulders 34 of the connector
housing. Similarly, a pair of barbs 28a of spring leg
portion 28 interengage with shoulders 36 of the connector
housing as also seen in Figure 6 to preload the spring leg
if desired.

8till referring to Figures 3 and 4, spring leg
portion 28 is bifurcated, by means of a slot 28b, and hook-
like latch projections 28c extend outwardly from the spring
leg portion. Anchoring 1leg portion 30 includes an
outwardly projecting solder tab or fitting nail 30b. Bight
portion 32 includes a fulcrum section 32a which abuts
against a surface 38 (see Fig. 8) of the connector housing
when the hold-down clip is in its preloaded condition. A
flexing section 32b of the bight portion is cantilevered
upwardly away from housing surface 38 so as to be spaced
thérefrom. Therefore, it can be seen that spring leg

.portion 28 projects or depends from flexing section 32D,

whereby downward movement of the flexing section allows the
leg portion 28 to move in the direction of arrow "A" (Fig.
4) until the lower surface of flexing leg 32b engages

housing surface 38. The lower portion 28d of spring leg

25

30

35

portion 28 has inclined or tapered 1lead-in surfaces to
guide the spring leg portion into a hole 49 in a printed
circuit board 44.

Recapitulating, reference can be made to Figures
-8 in conjunction with Figures 1-4, and it can be
understood that anchoring leg 30 of each clip 26 secures

the clip on the connector housing, as fulcrum section 32a

of bight portion 32 of the clip firmly engages surface 38
(Fig. 8) of the connector housing. However, leg portion 28
of the clip is free to flex in the direction of arrow "A",
because flexing section 32b of bight portion 32 is spaced



- 3- Summary of the Invention ' An obj ect, therefore,

of the invention is to provi de a new and i nproved hol d-down neans for
nounting an el ectrical connector on a surface of a printed circuit
93-208 EP
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from surface 38. On the other hand, when in its preloaded

condition, leg portion 28 cannot move opposite the

direction of arrow "A", because of the interengagement of

barbs 28a with housing shoulders 36 as best seen in Figure
5 6. ' '

o _ In this preloaded or undeflected condition as
described above and shown in Figures 2-8, a distance is
defined by'the hooked latch means 28c of spring leg portion
28 and a bottom surface 40 of connector housing 24 which is

10 the surface of the connector that engages the top surface
52 of a printed circuit board 44. Actually, surface 40 is
provided only by wing portions 22 of the connector housing
and the bottom surface of standoffs 42 (Fig. 2) of the wing
portions. This distance is indicated by arrows "B" in

15 Figure 6. This distance should be the minimum thickness of
any given printed circuit board when taking into
consideration all manufacturing tolerances. As an example
only, if a printed circuit board is intended to be 1.00 mm
thick, * 0.10 mm, the distance defined by arrows "“B"

20 between hooked latch means 28c and surface 40 should be on
the order of 0.90 mm. Therefore, in its preloaded or un-
deflected condition, hold~-down <clip 26 can securely
accommodate the minimum expected thickness of the printed

_ circuit board.

25 Now, referring to Figure 9, a printed circuit
board 44 is shown of a thickness greater than that
described above. However, it can be seen that spring leg
portion 28 is positioned further downwardly or through a
hole 49 in the printed'circuit board so that hooked latch

30 means 28c engages an opposite side 46 of the board. The
gap between flexiﬁg section 32b of the clip and housing
surface 38 can be seen to be smaller than that shown in
Figure 8.

In mounting electrical connector 14 to a printed

35 circuit board, the connector is properly located on the
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5 boar d. ThlsSheetHasBeenm %L exenpl ary enbodi ment of the invention,

;
t he ' connector el ectric housing nDuntlpg electrica
term nal neans, being adapted for nounting on the

surface of the prln CIrCUIt board and with the 10 term nal neans
est abl i shing - ctr4 onnection to appropriate girgy ans on
the board. A I's nounted on the housing and I ncludes a

SBEET HASPBEE :
| eg portion PREALAGEP N9 through a hglee in the board, the Ieg portion
bei ng bifurcate ' k-1i ke latch nmeans for 15 engagi ng an
opposite side of the board to secure the connector to the board. As
di scl osed herein, the connector I s elongated, and one of the
hol d- down cl i jeoaxd pr euckecasit by the use of mounting pegs 48 (Fig. 9)

inserted into appropriate holes 50 in the printed circuit
board. Surface 40 on the underside of the connector will
engage top surface 52 of printed circuit board 40. Unless
5 the printed circuit board is of its minimal expected
thickness, taking into consideration all tolerances, hooked
latch means 28c of spring leg portion 28 will not have
latchingly interengaged with the bottom or opposite surface
46 of the board. Force then is applied to flexing section
10 32b of bight portion 32 of the mounting clip in the
direction of arrow "C" (Fig. 9). This causes spring leg
portion 28 to move in the direction of arrow "A." As the
tapered lead-in portion 284 of the spring leg portion
enters hole 49, the individual legs of the spring 1leg
15 portion 28 deflect inward to permit the hooked 1latch
projections 28c to pass through the hole. Once the
projections pass through the hole, the individual legs will
snap back so that as the force is removed from flexing
section 32b and it, along with spring leg portion 28, move
20 = back upwards, the hooked latch projections 28c will engage
the underside 46 of printed circuit board 44 to securely
hold the connector 14 to the board. At such time, the tail
portions of the terminals as well as solder tabs 30b may be
surface mounted to the printed circuit board through a

25 solder re-flow process as is known in the art.

In the preferred embodiment, the orlentatlon of
the hold-down clip 26 relative to the rest of the connector
is significant. 1In use, when mounted on a circuit board,
the connector may be rocked up and down or from side to

30 side in an attempt to disconnect a mating connector. The
solder tails of the terminals project rearwardly from
housing 24 between wing portions 22 and the present
configuration is designed to reduce stresses on the solder
joints of these tails. Mounting pegs 48 primarily serve to

35 position the connector on the printed circuit board rather



each opposite end s “d The invention
contenplates an i clip which includes neans for
spring loading th tlon of the clip to bias the |latch neans

agai nst the opp03|te si de of the board. Therefore, printed circuit
boards of varyir Qﬁgweknessea_ggg be acconmodat ed. g gp' N the
preferred enbodF SHEET tHAS BEE\li on, the 25 hol d- down C?I p |s provi ded
as a one-pi ece gtanpeRERIAGED. :fornedqgheet met al component including an
anchoring | eg portTef—sesuing the clip to the housing, with the
spring | oaded | eg portion projecting fromthe anchoring |eg

portion and being flexingly novable relative thereto. 30 Mor e

particul arly, thahe £firmily dsecure i thei £onnector thereon. These pegs,
however, will still resist rocking of the connector from
side to side in order to reduce stresses on the solder
tail/printed circuit board solder joints. The spring leg
5 portion 28 locked beneath board 44 will resist downward
rotation of the connector 14. By including solder tab 30b
which is positioned forward of the solder tail/printed

circuit board interconnection, the solder tabs rather than
the solder tails of the terminals endures the stresses

10 caused by upward rocking of the connector.
' Figures 10-13 show an alternate embodiment of the
invention wherein a hold-down clip, generally designated
56, is mounted on a connector housing 58 for securing the
connector to a printed circuit board 60 (Fig. 12) having a

15 top surface 60a and a bottom surface 60b.

Hold-down clip 56 includes a resilient leg 62
having a tapered latch projection 64 for engaging bottom
surface 60b of the printed circuit board 60. Latch
projection 64 is formed by bending a pair of wings 64b out

20 of the plane of leg 62. Tongue 66 engages a surface 68 of
connector housing 58. A pair of tabs 70 engage top surface
60a of the printed circuit board. Outwardly projecting
barbs 72 (Fig. 11) may be used to skive into the material
of the connector housing within grooves 74 (Fig. 10) to

25 hold the clip in the connector housing.

In operation, hold-down clips 56 are positioned
so that tongue 66 is positioned above surface 68. Upon
placing the connector on the circuit board 60, tapered
latch projection 64 rides along the edge (outer periphery)

30 of the printed circuit board or within a hole causing
resilient arm 62 to deflect as shown in Figure 12.
Pressure then is applied to the clip in the direction of
arrow "D" to drive the clip downwardly from its preloaded
condition shown in Figure 12 to its fully latched condition

35 shown in Fiqgure 13 where tapered latch projection 64 snaps
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generally U shaped with the anchoring I eg portion and the spring | eg

portion formng the legs of the U shape joined by a bight portion.
The bi ght portion includes a fulcrum section abutting a surface of
t he housing and a flexing ' : '
E”s SHEET HAS BEEN 93-208 EP
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into engagement with bottom surface 60b of printed circuit

board 60. Tabs 70 can be seen in a stressed condition in

engagement with top surface 60a of the circuit board, to

sandwich the board securely between the tabs and tapered

5 latch projection 64, thereby securing the connector to the

board. Again, it can be seen that the structure of hold-

down clip 56 in Figures 10-13 accommodates printed circuit

boards of varying thickness and, 1like hold-clip 26, is

effective and made functional by the simple action of

10 mounting the connector onto the printed circuit board and

applying pressure to the clip, all of which can be

performed by a unitary manual motion, versus additional

mounting or assembly steps of much of the prior art. Thus,

hold-down clip 56 will secure circuit boards of varying

15 thicknesses, ranging from a minimum thickness equal to the

vertical distance between the top surface 64a of hooked

latch projection 64 to the distal end 70a of tabs 70 when

in their undeflected condition as shown in Fig. 11 to a

maximum thickness equal to the distance from the top

20 surface 64a of hooked latch projection 64 to the proximal
end 70b of tabs 70.

"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

25 examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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section spaced LRg, the spring |leg portion proj ecting
fromthe flexi hiﬂﬂ“ ﬁﬁ“ﬂﬂﬂi"ﬂm Still further, the | atch neans on
the spring Ieg provi ded by hook neans for engagi ng the
opposite 5 Sldpgnf the printed circuit board, and the spring |eg

portion is bifu CTMS!GHEET)HA@ BEpEN inserted into a hole ingz_s0g EPE
_printed circuit boardggmjhgﬁtly Jhe anchoring | eg
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CLAIMS

1. An electrical connector (14) for mounting on
a surface (52) of a circuit board (44), comprising:
a dielectric housing (24) having electrical terminal
5 means (20), the housing being adapted for mounting on the
surface of the board with the terminal means establishing
electrical connection to appropriate circuit means on the
board, and
a stamped and formed hold-down clip (26) mounted on
10 the housing and including a solder tab (30b) for mounting
to a surface of the circuit board, an anchoring leg portion
(30) for securing the clip to the housing, and a spring
loaded leg portion (28) projecting from the anchoring leg
portion and being flexingly movable relative thereto, said
15 spring loaded leg portion being adapted to project through
a hole (49) in the board with latch means (28c) for
engaging an opposité side of the board to secure the
connector to the board, said hold-down clip including means
(32a, 32b) for spring loading said leg portioh so as to
20 permit said 1leg portion to travel in a direction
perpendicular to said circuit board relative to said
housing when in its operational position on said housing
and to bias said latch means against the opposite side of
the board and thereby accommodate printed circuit boards of
25 ~ varying thicknesses, wherein said hold-down clip is
generally U-shaped with said anchoring leg portion and said
spring loaded leg portion comprising the legs of the U-
shape joined by a bight portion, the bight portion
including a fulcrum section (32a) abutting a surface (38)
-30 of the housing and a flexing section (32b) spaced from the
housing, the spring loaded leg portion projecting from the
flexing section. ‘
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2. An electrical connector as set forth in claim
1, wherein said housing is elongated and including one of
said hold-down clips at each opposite end of the housing.

3. An electrical connector as set forth in claim
1, wherein the longitudinal axis of said hold-down clip is
generally perpendicular to the longitudinal axis of said
housing.

4. An electrical connector as set forth in claim
3, wherein said spring loaded leg portion is bifurcated and
said latch means comprises an outwardly projecting hook for
engaging the opposite side of the printed circuit board.

5. An electrical connector (14) for mounting on
a surface (52) of a generally planar printed circuit board
(44) having opposed surfaces, the connector comprising:

an elongate dielectric housing (24) having
conductive terminals (20) therein; and _

a stamped and formed hold-down clip (26) mounted
on the housing adjacent each end thereof, each hold-down
clip including an anchoring leg portioh (30) securing the
clip to the housing, a portion of a locking leg (28)
adapted to project past both surfaces of the printed
circuit board with latch means (28c) for engaging an
opposite side of the board to secure the connector to the
board and spring loading means (32a, 32b) between said
anchoring leg and said latch means for spring loading said
locking leg to bias said latch means in a direction
perpendicular to the plane of the board and against the
opposite side of the board to thereby accommodate printed
circuit boards of varying thicknesses,

said locking leg of each said hold-down clip
being movable relative to said housing in said direction
perpendicular to the plane of the circuit board and wherein

- This Sheet Has Been Replaced
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said spring loading means biases said locking ‘leg against
a portion (36) of said housing.

6. An electrical connector as set forth in claim
5, wherein wherein the longitudinal axis of said hold-down
clip is generally perpendicular to the longitudinal axis of
said housing.

7. An electrical connector as set forth in claim
5 wherein said spring loaded locking leg is bifurcated and
said latch means comprises an outwardly projecting hook for
engaging the opposite side of the printed circuit board.

8. An electrical connector as set forth in
claim 5, wherein said hold-down clip further includes a
generally planar solder tab_(ﬁOb) for soldering to the
surface of the circuit board. |

9. A method of securing an electrical connector
(14) to a circuit board (44), comprising the steps of:

providing a circuit board having conductive
traces thereon and at least one solder pad with solder
thereon; _

providing a connector including a dielectric
housing (24) having conductive terminals (20) therein, and
a hold-down clip (26) mounted on the housing, said hold-
down clip including a solder tab thereon (30b), a locking
leg (28) with latch means (28c) for engaging an opposite
side of the board to secure the connector to the board,
said locking leg of said hold-down clip being movable
relative to said housing in a direction perpendicular to
the plane of the circuit board and said clip including
means (32a, 32b) for spring loading said locking leg to
bias said latch means in said direction perpendicular to

This Sheet Has Been Replaced




acconpanyin dramnn in which |ike reference nuneral s identify |ike

el ements’ in the fi ﬁ!ﬂﬁﬂﬂ&ﬂl Immm FIGURE 1 is a
per spective V|em/o 0 connect or enbodyi ng the concepts of
t he i nventi on; FIGURE 2 is an enlarged perspectlve vi ew of

one end of
FIGURE 3 is a pqg

94p
S\BEGN Jone of the hol d- dOW%éc?l ps Bf t he
i nvention; 15 EDFI GURE 4 i s-3esi de el evational view of the clip
of Figure 3; RE 5 is a front elevational view of the
end of the connector shown in Figure 2; - FIGURE 6 is

a rear elevational view of the end of
the plane of the board and against the opposite side of the

board;

positioning said electrical connector on said
circuit board with said terminals aligned said conductive
5 traces on said circuit board and a portion of said housing
engaging said circuit board, said hold-down clip being
aligned with an edge of said circuit board and said latch
means being positioned above the opposite side of the
board, and said solder tab being located adjacent said
10 solder pad having solder paste thereon; _
applying a force to a portion (32b) of said hold-
down clip to move said 1locking leg in a direction
perpendicular to the plane of said circuit board in order
to move the latch means past the opposite side of the
15 board; |
removing said force to permit said locking leg to
spring back so that said latch means engages said opposite
side of the board to secure the connector to the board; and
exposing the connector to a solder reflow
20 operation to solder said solder tab to said solder pad.

10. The method of claim 9 wherein said connector
includes a pair of hold-down clips and a force is applied
to and removed from both of said clips.

11. The method of claim 9 wherein said 1latch
25 means engages an edge of a hole in the circuit board.

12. The method of claim 9 wherein said latch
means engages an edge of the outer periphery of the board.
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20  the connector shown in Figures 2 and 5; FIGURE 7 is

a bettomplan view of the end of the '~ ~connector shown in Figures 2, 5
and 6; FIGURE 8 is a vertical section taken generally
along line 8-8 of Figure 5; 25 FIGURE 9 is aviewsimlar to
that of Figur , but showi ng the connector mounted tg,2,981 gped
circuit | THRrSHEERIMAS BREY founting clip in its spring biased
condition; REPLACED FIPURE 10 isyg_perspective view of an

el ectrical 30———comrector—sihilar to that of Figure 2, but illustrating
an alternate form of hol d-down clip; FIGURE 11 is a

perspective view of the one of the
ABSTRACT OF THE DISCILOSURE

HOLD-DOWN CLIP FOR BOARD MOUNTED ELECTRICAL CONNECTOR AND
METHOD OF USE

An electrical connector (14) is adapted' for

5 mounting on a surface (52) of a printed circuit board (44).

The connector includes a dielectric housing (2A) mounting

electrical terminals (20), with the housing being adapted

for mounting on the surface of the board and the terminals

establishing electrical connection to appropriate circuit

10 means on the board. A hold-down clip (26) is mounted on

the housing and includes a leg portion (30) projecting

through a hole in the board with a hooked latch (28c) for

ehgaging an opposite side of the board to secure the

connector to the board. The hold-down clip is configured

15 such that the leg portion is spring loaded to bias the

hooked latch against the opposite side of the board and

thereby accommodate printed circuit boards of varying

thicknesses. A method of using such hold-down clip is also
disclosed.
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hol d-down clips shown in Figure 10; S

FIG.|



FIGURE 12 is a fragnmented vertical section t hrough the right-hand end

of [Figure 10, showing the clip associated with a printed circuit
board; and FIGURE 13 is a viewsimlar to that of Figure 12,
5 with the clip inits spring biased, hold-down condition. '
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-7- Det ai | ed Description of the Preferred Enbodi ments
Referring to the drawingsin greater detail, and first to Figures 1
and 2, the invention is piTHISISHEET MABBEEN el ectrical connector,

general | y designated 14, | whi ChREPiACED

(3-5)

36— Il ._'.280 J
28a-Y /)

//
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5 adapted for mounting . a printed circuit
board, as will be seen her pTHIS BHEET WA BEENnector is of a
conventional input/output garrangREREACEDVII ch } ncl udes a shroud-|i ke

el ongated mating end 16 havimga brade-T11Ke plug therewithin for
nounting the contact portions 20 of 10 - appropriate term nal neans on
t he connector, the contact . porti ofd~Plovi de el ectrical
i nt erconnection with contact means of an appropriate nating
connector (not shown). The term nal means include tail portions (not
shown) for inter- connection wth appropriate circuit traces on the.
printed 15 cireuit board, all of l4h is conventional with such
i nput /out put connectors. Lastly, the ¢ ec??'irmluggb W ng
portions 22 at opposite ends of shroud pQrti OKGSS \ C
N\ 26
28
30 A
1300~ -28a 2
30b -1 44
.30 28¢c 46
49~~~ 28d
40’ ‘a6

38~

- FIG.9
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The shroud portion and wing portions all are forned by a uni tary
_dielec¢tric housing, generally designated 24, which 20 may be nol ded of

plastic material. The invention is directed to the provision of at .
| east one hol d-down neans in the formof a hold-down clip, generally
desi gnat ed 26, - nount ed onr housing 24 for nounting connector 14 to a
surface of a pr ' ' gﬁlzmr H . | n(HRB)preferred 25 enbodi nent of

t he inventi on, gﬁ?ﬁgg&igé?m clip 26 is .provi ded at each opposite
end of connect oi-housitg —Qn opposite wi ng portions 22.

Referring to Figures 3 and 4 in conjuggdion with Figures 1 and 2,
each hold-down clip 26 is provided af a 30 Qne- pi ec

e r stanped
and formed from sheet mata

70a

62

FIG.I2

This Sheet Has Been Replaced -

iiimi - -




Ll

%erlal I n a generally U- shaped configuration.

'SpeC|f|caIIy the clip includes a spring |oaded | eg portion 28 and an
anchoring leg portion 30 formng the |l egs of the general |y U shaped
configuration, the |legs being joined by 35 a bight portion 32. Each
clip 26 engages a respective 'w ng 93-208 EP
& THIS SHEET HAS BEEN |
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-SPECIFICATION

HOLD-DOWN CLIP FOR BOARD
MOUNTED ELECTRICAL CONNECTOR AND METHOD OF USE

- Field of the Invention
5 This invention generally relates to the art of
electrical connectors and, particularly, to a hold-down
clip for an electrical connector mounted on a surface of a
printed ' circuit boaraq, and including means for
accommodating boards having varying thicknesses. ' |

10 Background of the Invention

Surface-mounted electrical connectors most often
have some form of hold-down means for securing the
connector to a surface of a printed circuit board or the
like. The hold~down means may be provided for permanent

15 securement of the connector or for temporarily maintaining
the connector during'reflow or wave soldering procedures
for permanently interconnecting terminals of the connector
with circuit traces on the board. Such hold-down means may
be provided by mounting pegs which are integral with the

20 connector housing or by separate hold-down devices or
clips. A typical arrangement is to provide the mounting
pegs or clips with a bifurcated configuration, along with
outwardly projecting hooks or barbs for engaging the
opposite surface of the printed circuit board, whereby the

25 pegs or clips can be yieldingly inserted through holes in

" the board and snappingly engage the oppdsite side of the
board to hold the connector onto the one surface of the
board.

One of the problems with hold-down means of the

30 character described above, is associated with the fact that
the thickness of a given circuit board may vary, if for no
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tion 22 of connector housing 24 in an anchored,

pakt _

unsfressed condition as shown in Figure 2. ' gondition, a
pai r of shoul ders 30a of anchoring | eg portioh Réﬂ'AICEMBBT.i%Te gage with a
pair of Shoul ders 34 of the connector 5 hpusgi ng. SSmlajly, a pair of
bar bs 28a of sprd+g—+eg o1tion 28 intpr pnghySEP 1996 5popgerp 36 of
t he connect or TH?S 9{%&&2&? Qgﬁﬁ so seen in Fipure 6 to prel the spring

| eg

10

15

20

25

30

REPLA e

other reason than simple manufacturing tolerances.
Consequently, although the electrical connector may be held
onto the surface of the printéd circuit board, if the board
is too thin, the securement may not be sufficiently tight
to maintain reliable interengagement between the terminals
means of the connector and the circuit traces or solder
pads of the priﬁted_circuit board which, in turn, will
result in unreliable solder connections. In other words,
during a reflow or wave soldering process, it is desirable
to have the terminal means of the connector to be in steady
engagement with the solder pads of the printed circuit
board. If a loose securement of the connector with the
board is effected by the particular hold-down means, these
electrical interconnections often are unreliable or, in
fact, defective. 1In the alternative, the solder joints may
initially be reliable, but subsequently fail due to
stresses incurred because the hold-down means did not
securely hold the connector to the board.

Prior art mounting pegs which are integral with
a connector housing do not solve the problem identified

above, as associated with printed circuit boards of varying '

thicknesses. Consequently, separate hold-down means, such
as screws or bolts often have been employed to hold a
connector securely to the surface of the printed circuit
board. - However, such means as screws or bolts involve

separate or additional assembly steps which are not very
cost effective and may be difficult to perform in compact

high-density environments.

It would be desirable to provide a hold-down
means which is effective in response to a simple mounting
procedure, such as with conventional bifurcated/hooked
mounting pegs, but which can accommodate printed circuit
boards of varying thicknesses. This invention is directed
to that end and to solving the problems identified above.
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|fhdesrred Still referring to Frgures 3 and 4, spring leg

10" portion 28 is bifurcated, by means of g -.ok-

li ke latch projections 28c ext end outwardly f | eg
portion. Anchoring leag portion 30 incl ufwardly
projecting sold f B hai | - 30b. BI g t ropepo82EpPncl udes
a fulcrum sectr{ 915';&“ Hngta EEth 15 agai azgtﬁg% ee Fig. 8
of the connect on..hous when t he-3el fI- whlp i ts preloaded
condi tion. flexrng section 32b of S
cantilevered upwar dly away from housi to be
spaced therefron1 Therefore, it can be seen that spring leg 20

portion 28 propéE Xi ng section 32b,

An object, therefore, of the invention is to
provide a new and improved hold-down means for mounting an
electrical connector on a surface of a printed circuit

5 board. _
In the exemplary embodiment of the invention, the
‘connector includes a dielectric housing mounting electrical
terminal means, with the housing being adapted for mounting
on the surface of the printed circuit board and with the

10 terminal means establishing electrical connection to
appropriate circuit means on the board. A hold-down clip
is mounted on the housing and includes a 1leg portion
projecting through a hole in the board, the leg portion
being bifurcated and having. hook-like latch means for

15 engaging an opposite side of the board to secure the
connector to the board. As disclosed herein, the connector
is elongated, and one of the hold-down clips is provided at
each opposite end of the housing.

The invention contemplates an improved hold-down

20 clip which includes means for spring loading the leg
portion of the clip to bias the latch means against the
opposite side of the board. Therefore, printed circuit

. boards of varying thicknesses can be accommodated.
In the preferred embodiment of the invention, the

25 hold-down clip is provided as a one-piece stamped and
formed sheet metal component including an anchoring ‘leg
portion securing'the clip to the housing, with the spring
loaded leg portion projecting from the anchoring 1leg
portion and being flexingly movable relative thereto.

30 ' More particularly, the hold-down «clip is
generally U-shaped with the anchoring leg portion and the
spring leg portion forming the legs of the U-shape joined
by a bight portion. The bight portion includes a fulcrum
section abutting a surface of the housing and a flexing
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reby downward novenent of the flexing section allows the | eg

péition 28 to nove in the direction of arrow "A" (Fig. 4) until the
| ower surface of flexing |l eg 32b engages housi ng surface 38. The

| ower portion 28d of spring |leg 25 portion 28 has inclined or tapered

| ead-in surfaces to guide the spring leg portion inte3e208l BP49 in a
printed : %9/ gganﬂs4mﬁu Recapi tul ati ng, reference
can be made to Buremﬂ, CED in confdmction with Figures 1-4, and it
can be 30 undersio t|iﬁa.-EL-—éwre-iﬂ-tar|ng |l eg 30 of each clip 26 secures

the clip on the connector housing, as fulcrum section 32a of bight

portion 32 of the clip firm engages surfacg 38
connect or housieRtiepnspace qy then heusing, the sérigg

prOJecting from the_flexing section.
Still further, the latch means on the spring leg
portion is provided by hook means for engaging the opposite
5 side of the printed circuit board, and the spring leg
portion is bifurcated to yield when inserted into a hole in
the printed circuit board. Lastly, the anchoring leg
portion may include a solder tab for interengagement with
a solder pad on the surface of the printed circuit board.

g portion

10 Oother objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
REPLACEMENT SHEET
24 SEP 1996
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he.clip is free to flex in the direction of arfow "A", 35 because
I ng section 32b of bight portion 32 is spaced
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Brief Description of the Drawings
The features of this invention which are believed

to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advaﬁtagee 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 embodying the concepts of the invention;

FIGURE 2 is an enlarged perspective view of one
end of the connector, the right end as viewed in Figure 1;

FIGURE 3 is a perspective view of one of the
hold-down clips of the invention;

FIGURE 4 is a side elevational view of the clip
of Figure 3;

FIGURE 5 is a front elevational view of the end
of the connector shown in Figure 2;

FIGURE 6 is a rear elevational view of the end of
the connector shown in Figures 2 and 5;

FIGURE 7 is a bottom plan view of the end of the
connector shown in Figures 2, 5 and 6; '

FIGURE 8 is a vertical section taken generally
along line 8-8 of Figure 5;

FIGURE 9 is a view similar to that of Figure 6,
but showing the connector mounted to a printed circuit
board, with the mounting clip in its spring biased
condition;

FIGURE 10 is a perspective view of an electrical
connector, similar to that of Figure 2, but illustrating an
alternate form of hold-down clip;

FIGURE 11 is a perspective view of the one of the
hold-down clips shown in Figure 10;
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frea1surface 38. On the other hand, when in its preloaded condi tion,

Ieg portion 28 cannot nove opposite the direction of arrow "A",
because of the |nterengagenent of barbs 28a with housing shoul ders 36
as best seen in Fi gure In this prel oaded or

undefl ected co qlmtsl scri bed above and shown i r93+208 cBP2-8, a
di stance is

Lg&éxpéﬁn hooked | atch nmeans 28c of spring | eg
portion ; omsuyrface 40-&F# connector housing 24 which is
10 the surface of the connector that engages the top surface 52 of
a printed circuit board 44. Actually, surface 40 is

FIGURE 12 is a fragmented vertical section
through the right-hand end of Figure 10, showing the clip"
associated with a printed circuit board; and

FIGURE 13 is a view similar to that of Figure 12,

5 with the clip in its spring biased, hold-down condition.

SEPLACEMENT SHEET
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_|ded only by wing portions 22 of the connector housi ng and the

bot:f om surface of standoffs 42 (Fig. 2) of the prn Lortions. This
di stance is indicated by arrows "B" in 15 Fi glREPLmEWNTSSﬁEﬁ{ nce shoul d
be the m ninumthickness of any given prijn rq when

aBPexanpl e

taking into fWET“Hw BEEN pl | manufact uri nc tg é@%&" Chi ok
i ck,

only, if a print D oard IS intended t¢

p——— L

0.10 mm the di barrows #B* 20 en hookedf!l atch
nmeans 28c and surface 40 should be on th¢ order of 0.90
Therefore, in its prel oaded or un- def | ectet—eerdi-tian__ho! d- down

cl1p 26 can secu ol Yoa pesclisd TR e f YIS REELSILhLgkNESS Of

Referring to the drawings in greater detail, and

first to Figures 1 and 2, the invention is embodied in an

electrical connector, generally designated 14, which is

5 adapted for mounting on a surface 52 of a printed circuit

board, as will be seen hereinafter. The connector is of a

conventional input/output arrangement' which includes a

shroud-like elongated mating end 16 having a blade-like

plug therewithin for mounting the contact portions 20 of

10 appropriate terminal means on the connector, the contact

portions provide electrical interconnection with contact

means of an appropriate mating connector (not shown). The

terminal means include tail portions (not shown) for inter-

connection with appropriate circuit traces on the printed

i5 circuit board, all of which is conventional with such

' input/output connectors. Lastly, the connector includes

wing portions 22 at opposite ends of shroud portion 16.

The shroud portion and wing portions all are formed by a

" unitary dielectric housing, generally designated 24, which

20 may be molded of plastié material. The invention is

directed to the provision of at least one hold-down means

in the form of a hold-down clip, generally'designated 26,

mounted on housing 24 for mounting connector 14 to a

surface of a printed circuit board. In the preferred

25 embodiment of the invention, one hold-down clip 26 is

provided at each opposite end of connector housing 24, on
opposite wing portions 22.

Referring to Figures 3 and 4 in conjunction with

Figures 1 and 2, each hold-down clip 26 is provided as a

30 one~-piece member stamped and formed from sheet metal

material in a generally U-shaped configuration.

Specifically, the clip includes a spring loaded leg portion

28 and an anchoring leg pbrtion 30 forming the legs of the

generally U-shaped configuration, the legs being joined by

35 a bight portion 32. Each clip 26 engages a respective wing
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25~ Now, referring to Figure 9, a prg ci-rouit board
44-1s shown of a thickness greater than that - REREACEMENT! SAppY <
However, it can be seen that spring |eg . poytj — ET’ioned
further downwardly or through a hole 49 in| theap ig@? irjcdit board
so that hooke : s 28c engages an [o pogi“’{§ | 208 JEPt he
board. The | THIS SHEBT HHASMBEEN #| exi ng section 32b the .¢clip and{housing
surface 38 cqdn be pepyngEp be sfuller thatBThat ghown in Figure 8.

In nounting e _ r 14 to a printe
connector is properly located on the

eeti-thodrd, the

portion 22 of connector housing 24 in an anchored,
unstressed condition as shown in Figure 2. In this
dondition, a pair of shoulders 30a of anchoring leg portion
30 interengage with a pair of shoulders 34 of the connector
5 housing. Similarly, a pair of barbs 28a of spring leg
portion 28 interengage with shoulders 36 of the connector
housing as also seen in Figure 6 to preload the spring leg

if desired.
Still referring to Figures 3 and 4, spring leg
10 portion 28 is bifurcated, by means of a slot 28b, and hook-
like latch projections 28c extend outwardly from the spring
leg portion. Anchoring leg portion 30 includes an
outwardly projecting solder tab or fitting nail 30b. Bight
portion 32 includes a fulcrum section 32a which abuts
15 against a surface 38 (see Fig. 8) of the connector housing
when the hold-down clip is in its preloaded condition. A
flexing section 32b of the bight portion is cantilevered
upwardly away from housing surface 38 so as to be spaced
therefrom. Therefore, it can be seen that spring 1leg
20 portion 28 projects or depends from flexing section 32b,
whereby downward movement of the flexing section allows the
leg portion 28 to move in the direction of arrow "A" (Fig.
4) until the lower surface of flexing leg 32b engages
housing surface 38. The lower portion 284 of spring leg
25 portion 28 has inclined or tapered lead-in surfaces to
guide the spring leg portion into a hole 49 in a printed
circuit board 44. ” '
Recapitulating, reference can be made to Figures
- 5~8 in conjunction with Figures 1-4, and it can be
30 understood that anchoring leg 30 of each clip 26 secures
the clip on the connector housing, as fulcrum section 32a
of bight portion 32 of the clip firmly engages surface 38
(Fig. 8) of the connector housing. However, leg portion 28
of the clip is free to flex in the direction of arrow "A",
35 because flexing section 32b of bight portion 32 is spaced
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board, such as by the use of noungi &b ' o g~ 9)
Serted’ into appropriate holes 50 in the prinfe GALEMENT SHEE %
EP
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from surface 38. On the other hand, when in its preloaded

condition, 1leg portion 28 cannot move opposite the

direction of arrow “A", because of the interengagement of

barbs 28a with hoﬁsing shoulders 36 as best seen in Figure
5 6. '

In this preloaded or undeflected condition as
described above and shown in figures 2-8, a distance is
defined by the hooked latch means 28c of spring leg portion
28 and a bottom surface 40 of connector housing 24 which is

10 the surface of the connector that engages the top surface
52 of a printed circuit board 44. Actually, surface 40 is
provided only by wing portions 22 of the connector housing
and the bottom surface of standoffs 42 (Fig. 2) of the wing
portions. This distance is indicated by arrows "B" in

15 Figure 6. This distance should be the minimum thickness of
any given printed circuit board when taking into
consideration all manufacturing tolerances. As an example
only, if a printed circuit board is intended to be 1.00 mm

. thick, + 0.10 mm, the distance defined by arrows "B"

20 between hooked latch means 28c and surface 40 should be on
the order of 0.90 mm. Therefore, in its preloaded or un-
deflected condition, hold-down clip 26 can securely
accommodate the minimum expected thickness of the printed
circuit board.

25 Now, referring_to Figure 9, a printed circuit
board 44 1is shown of a thickness greater than that
described above. However, it can be seen that spring leg
portion 28 is positioned further downwardly or through a
hole 49 in the printed circuit board so that hooked latch

30 . means 28c engages an opposite side 46 of the board. The
gap between flexing section 32b of the clip and housing
surface 38 can be seen to be smaller than that shown in
Figure 8.

In mounting electrical connector 14 to a printed

35 circuit board, the connector is properly located on the

This Sheet Has Been Replaced




bgqga.,Surface-40 on the underside of the connector wll - engage top
stuiface 52 of printed circuit board 40. Unless 5 the printed circuit

board is of

consi deration al
portion 28 wll
opposite surface

section 10

i ed | gt = NESi pring |eg
dhi ngly inte(rF‘lEP uip ’ ®CEPOM or
par d. Forcq tlhen is applie o flexing
32ble ght portion 32 of1Phe |mjun2énSERIPR6 i §he
direction of arrow "C'" (Fig. 9). This caused 4pring |eg portion 28
to nove in the direction of arrow "A. " As the tapered leqd-in portion

28d of the spri

ti t W f
the spring | e&%é'egﬁggh aognzgy &éﬁeg‘ég‘gsﬂ%\d?ﬁ“’?giﬁ@r A99% h Egk‘ gggls%\fch
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thi ckness, taking into

its mnim

expect ed

inserted into appropriate holes 50 in the printed circuit
board. Surface 40 on the underside of the connector will
engage top surface 52 of printed circuit board 40. Unless
the printed circuit board is of its minimal expected
thickness, taking into consideration all tolerances, hooked
latch means 28c of spring leg portion 28 will not have
latchingly interengaged with the bottom or opposite surface
46 of the board. Force then is applied to flexing section
32b of bight portion 32 of the mounting clip in the
direction of arrow "C" (Fig. 9). This causes spring leg
portion 28 to move in the direction of arrow "A." As the
tapered lead-in portion 284 of the spring leg portion
enters hole 49, the individual legs of the spring leg
portion 28 deflect inward to permit the hooked 1latch
projections 28c to pass through the hole. Once the
projections pass through the hole, the individual legs will
snap back so that as the force is removed from flexing
section 32b and it, along with spring leg portion 28, move
back upwards, the hooked latch projections 28c will engage
the underside 46 of printed circuit board 44 to securely
hold the connector 14 to the board. At such time, the tail
portions of the terminals as well as solder tabs 30b may be
surface mounted to the printed circuit board through a
solder re-flow process as is known in the art.

In the preferred embodiment, the orientation of
the hold-down clip 26 relative to the rest of the connector
is significant. 1In use, when mounted on a circuit board,

. the connector may be rocked up and down or from side to

side in an attempt to disconnect a mating connector. The
solder tails of the terminals project rearwardly from
housing 24 between wing portions 22 and the present
configuration is designed to reduce stresses on the solder
joints of these tails. Mounting pegs 48 primarily serve to
position the connector on the printed circuit board rather
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projections 28c to pass through the hole. Once the pr oj

ections

so that tongue 66 is positioned above surface 68. Upon
placing the connector on the circuit board 60, tapered
latch projection 64 rides along the edge (outer periphery)
of the printed circuit board or within a hole causing
resilient arm 62 to deflect as shown in Figure 12.
Pressure then is applied to the clip in the direction of
arrow "D" to drive the clip downwardly from its preloaded
condition shown in Figure 12 to its fully latched condition

pass through the hole, the individual legs wll sha sa.that as
the force is re_m)ved fromfl exing section 32b and itf, P&PM@EMEM‘hSHEET
opring leg portion 28 move 20 back upwards. he hooked [T
240{ gcsq HASP geplit he connector 14 to f?he boarlgjy.s t uzﬁ Sgkm]ggg he
tail Qﬂ%gw ilefminals as well as sol der talps30bony be :
sur f ace Jnount nted circuit board through a 25 sol der re-fl ow
process as 1S known in the art. In the preferred— :
enbodi nent, the orientation of the hold-down clip 26 relative tgq,fhe
re:tiamf fﬁ.hnlyorsmnm the coanecgqrf itteateond n UEkeseh@egsmunt ed on a
%\}exb,oa{tfll still resist rocking of the connector from 1 in
side to side in order to reduce stresses on the solder  to
tail/printed circuit board solder joints. The spring leg sred
portion 28 locked beneath board 44 will resist downward the
rotation of the connector 14. By including solder tab 30b Dl‘?-
which is positioned forward of the solder tail/printed Guit
circuit board interconnection, the solder tabs rather than is-
the solder tails of the terminals endures the stresses of
caused by upward rocking of the connect:of. and
Figures 10-13 show an alternate embodiment of the be
invention wherein a hold-down clip, generally designated onal
56, is mounted on a connector housing 58 for securing the n'ls'
connector to a printed circuit board 60 (Fig. 12) having a ring
top surface 60a and a bottom surface 60b. the
Hold~down clip 56 includes a resilient leg 62 >ked
having a tapered latch projection 64 for engaging bottom vhen
surface 60b of the printed circuit board 60. Latch © a
projection 64 is formed by bending a pair of wings 64b out .top
of the plane of leg 62. Tongue 66 engages a surface 68 of imal
~ connector housing 58. A pair of tabs 70 engage top surface
60a of the printed circuit board. Outwardly projecting r be
barbs 72 (Fig. 11) may be used to skive into the material the
of the connector housing within grooves 74 (Fig. 10) to sent
hold the clip in the connector housing. 2red
In operation, hold-down clips 56 are posltioned 'and
iven

shown in Figure 13 where tapered latch projection 64 snaps T
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corﬂﬂﬂiﬂu mmm ked up and down or fromside to 30 side in an
at'tenpt c 1Hl mati ng connector. The solder tails of the

term nal s prOJec¥ r%ar%ardly from housing 24 between w ng portions

22 and the present

t he sol der

35 positio T
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15

20

25

30

configuration is desi, t o reduce, stresses on

1. An electrical connector (14) for mounting on
a surface (52) of a circuit board (44), comprising:

a dielectric housing (24) having electrical terminal
means (20), the housing being adapted for mounting on the
surface of the board with the terminal means establishing
electrical connection to appropriate circuit means on the
board, and

a stamped and formed hold-down clip (26) mounted on
the housing and including a solder tab (30b) for mounting
to a surface of the circuit board, an anchoring leg portion
(30) for securing the clip to the housing, and a spring
loaded leg portion (28) projecting from the anchoriﬁg leg
portion and being flexingly movable relative thereto, said
spring loaded leg portion being adapted to project through
a hole (49) in the board with 1latch means (28c) for
engaging an opposite side of the board to secure the
connector to the board, said hold-down clip including means
(32a, 32b) for spring loading said leg portion so as to

| permit said 1leg portion to travel in a direction

perpendicular to said circuit board relative to said
housing when in its operational position on said housing
and to bias said latch means against the opposite side of
the board and thereby accommodate printed circuit boards of
varying thicknesses, wherein said hold-down <clip is
generally U-shaped with said anchoring leg portion and said
spring loaded leg portion comprising the legs of the U-
shape joined by a bight portion, the bight portion
including a fulcrum section (32a) abutting a surface (38)
of the housing and a flexing section (32b) spaced from the
housing, the spring _loaded leg portion projecting-from the
flexing section.

Ofc ghEee tails. Munting PEA | JEPerve to
or onjthe printed cirquit-Boar a
: =13~
24 SEP 1996
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Amunll mlml |Il||an firmy secure the connector thereon. These pegs,
resi st rocking of the connectorrﬁnenh&

e G ntorMersto*reduce stresses on the sol der RERUACEREAT!t i

board sol der joints. L 5 portion 28 {ocked Egrggﬁg?b

44 will resist d 93-208 E]
24 SEP 1996
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2. An electrical connector as set forth in claim
1, wherein said housing is elongated and including one of
said hold-down clips at each opposite end of the housing.

3. An electrical connector as set forth in claim:

S 1, wherein the longitudinal axis of said hold-down clip is

generally perpendicular to. the longitudinal axis of said
housing.

4. An electrical connector as set forth in claim

3, wherein said spring loaded leg portion is bifurcated and

10 said latch means comprises an outwardly projecting hook for
engaging the opposite side of the printed circuit board.

5. An electrical connector (14) for mounting on
a surface (52) of a generally planar printed circuit board
(44) having opposed surfaces, the connector comprising:
15 an elongate dielectric housing (24) having
conductive terminals (20) therein; and '
_ a stamped and formed hold-down clip (26) mounted
on the housing adjacent each end thereof, each hold-down
_ clip including an anchoring leg portion (30) securing the
20 clip to the housing, a portion of a locking 1leg (28)
adapted to project past both surfaces of the printed
circuit board with latch means (28c) for engaging an
opposite side of the board to secure the connector to the
board and spring loading means (32a, 32b) between said
25 anchoring leg and said latch means for spring loading said
locking leg to bias said latch means in a direction
perpendicular to the plane of the board and against the
opposite side of the board to thereby accommodate printed
circuit boards of varying thicknesses,
30 said locking leg of each said hold-down clip
being movable relative to said housing in said direction

perpendicular to the plane of the circuit board and wherein

This Sheet Has Been Replaced




Hmmm" tor 14. By including sol der tab 30b which is
QZ@Zt he sol der tail/printed '

| nt erconr‘iecfl om, ol der tabs rather than HEP&ACEMEN'& SHEET of .t he
termnal s endures the stresses 10 caused by upwarp ’meung of—the

connector. - Figures 10-13 show an al} %wﬁ of
t he i nv13|q|tsl SHERThAASi BEEN |hol d-down clip, generp gd

56, is nmountefd aﬁEcPﬂﬂ ﬁj:tor ousi ng 58¥8ar securinp c ect or
to a printed tircui Fig. 12) having a 15 top surface 60a and

a bottom surface 60b. Hol d-down clip-:56- i ncl udes-

bottom 0 649 eeripdh Ishd IRRTE pIdal pRARC 2ty ' £oq PR EhRE

a portion (36) of said housing.

6. An electrical connector as set forth'in_élaim

5, wherein wherein the longitudinal axis of said hold-down

5 clip is generally perpendicular to the longitudinal axis of
said housing.

7. An electrical connector as set forth in claim
5 wherein said spring loaded locking leg is bifurcated and
said latch means comprises an outwardly projecting hook for
10 engaging the opposite side of the printed circuit board.

8. An electrical connector as set forth in
claim 5, wherein said hold-down clip further includes a
generally planar solder tab (30b) for soldering to the
surface of the circuit board.

15 9. A method of securing an electrical connector
(14) to a circuit board (44), comprising the steps of:
providing a circuit board having conductive
traces thereon and at least one solder pad with solder
thereon; '
20 providing a connector including a dielectric
housing (24) having conductive terminals (20) therein, and
a hold-down clip (26) mounted on the housing, said hold-
down c.lip including a solder tab thereon (30b), a locking
leg (28) with latch means (28c) for engaging an opposite
25 - side of the board to secure the connector to the board,
said locking leg of said hold-down clip being movable
relative to said housing in a direction perpendicular to
the plane of the circuit board and said clip including
means (32a, 32b) for spring loading said lockiﬁg leg to
30 bias said latch means in said direction perpendicular to

Sheet Has Been Replaced
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ect by bending a.pair of wings 64b out 20 of the
pI atie 1ﬂ | ﬂl“m! 66 engages a surface 68 of connegct or
ted

hou5|n bs 70 engage top surface e pr|n
circuit board Qutwardly projecting bar)sﬁggﬁfgﬁgﬂTqﬂyiﬁ e used
to skive into the material of the connect ¢r |housi ng S8tRD oves
74 (Fig. 10) t S SHFIE@' HAS BEENI}i p in the connegt ¢r 24

I n operation, LAGEDPS 56 lare postkGoned so that tohglie 66 is
posi ti oned abov cnrfacc &8——Ypon pl aci ng|t he connector on the
circuit board 60, tapered - | atch projection{g4 rides along the edge
(outer periphe [ I LCcUkl I.n ol

causi ng #léé sggﬂf §%m¥'g§ ggagéf ggét Qégigﬁgv\gf\ 8éP éﬂ ﬁ'g' i‘a"dg of the.

board;
positioning said electrical connector on said
circuit board with said terminals aligned said conductive
5 traces on said circuit board and a portion of said housing
engaging said circuit board, said. hold-down clip being
aligned with an edge of said circuit board and said latch
means being positioned above the opposite side of the
board, and. said solder tab being located adjacent saiad
10 solder pad having solder paste thereon;
applying a force to a portion (32b) of said hold-
down clip to move said 1locking leg in a direction
perpendicular to the plane of said circuit board in order
to move the latch means past the opposite side of the
15 board; ' _
' removing said force to permit said locking leg to
spring back so that said latch means engages said opposite
side of the board to secure the connector to the board; and
exposing the connector to a solder reflow
20 operation to solder said solder fab to said solder pad.

'10. The method of claim 9 wherein said connector
includes a pair of hold-down clips and a force is applied
to and removed from both of said clips.

11. The method of claim 9 wherein said 1latch
25 means engages an edge of a hole in the circuit board.

12. The method of claim 9 wherein said 1latch
means engages an edge of the outer periphery of the board.

-
cet Has Been Replaced
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Pregsure,then is applied to the clip in the direction of arrow "D’
drive the clip dowwardly from.its prel oaded -condition shown in
Figure 12 to its fully latched condi tion 35 'sh@pw—L“ megure 13 mnnre

tapered | atch projection 64 snaps o EPLACEMENT SHEET

10

15

THIS SHEET HAS BEEN | .
REPLACED ~ -17- || 24 SEP 1996

ABSTRACT OF THE DISCLOSURE
HOLD-DOWN CLIP FOR BOARD MOUNTED ELECTRICAIL CONNECTOR AND

METHOD OF USE

An electridal connector (14) is adapted for
mounting on.a surface (52) of a printed circuit board (44).

- The connector includes a dielectric housing (2A) mounting

electrical terminals (20), with the housing being adapted
for mounting on the surface of the board and the terminals
establishing electrical connection to appropriate circuit
means on the board. A hold-down clip (26) is mounted on
the housing and includes a leg portion (30) projecting
through a hole in the board with a hooked latch (28c) for
ehgaging an opposite side of the board to secure the
connector to the board. The hold-down clip is configured
such that the leg portion is spring loaded to bias the
hooked latch against the opposite side of the board and
thereby accommodate printed circuit boards of varying
thicknesses. A method of using such hold-down clip is also
disclosed. |

Fig. 1.

This Sheet j,
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- I nt o engagenent w t h’ bot.t om.surface 60b of printed circuit

board 60. Tabs 70 can be seen in a:stressed condition in engagenent
with top surface 60a of the circuit board, to sandwi ch the board
securely between the tabs and tapered 5 | at ch projection 64, thereby
securing the connector to the boafd.-y Agai n, i t] the
structure of hold- down clip 56 i“drg’)gures 10- 3@AEPMEW%HEFF
printed circuit ‘boards of varying thickness ‘anfl,{like hold-clip 6,
i S : 2 4 SEP 1996
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ef fective and nmade functional by the sinple actton of 10 mounting the
connector onto the printed circuit board and app! | Eresgure-+€
the clip, all of which can be per f orned by . fGPLACEMENT SHEET
notion, versus additional nmounting or assenbly stlegs of nmuch 0T (]hqg
prior art. Thus, hol d-down clip 56 will secure circui24ngpdgg f
varyi ng 15 t hi cknesses, ranging fl % nini mum t hi ckjegs equa to thg
vertical distance between the top surface 64a of hooked +at-eh
projection 64 to the distal end 70a of tabs 70 when in their

undefl ected condition as shown in Fig. 11 to a,l4 maxi mum t hi CKness
equal to the distance fromthe.top 20 su;?éce 64a oEEhoq%gﬂ)latch

tabs 74.

b/

projection 64 to the proxinal end 70b o
24

26

FIG.2

rs
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'It_yALI‘be understood that the invention may be’ | enbodi ed in other
specific forms without departing fromthe spi ritt—or—centrat

characteristics thereof. The present 25 exanpl es BRELAVEHENT netthtd
therefore, are to be considered in all respectg ds i1llustrativé and
not restrictive, and t he invepéion is not to bg Iti npiaeSEPA994E
details given her ei n. '5)
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13
for nounting on

CLAI M5

1. An €lectrical connector (14)

- (4-5)

\

REPLACEMENT SHEET
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a surfage (52) of a circuit board (44), conpri sing: : a

dielectric housing (24) having electrical termnal 5 nmeans (20), the
housi ng bei ng adapted for nounting on the surface:of the board with
the term nal nmeans establishing el ectrical connection to appropriate
circuit neans on the “board, and . a stanped and forned

hol d-down clip (26) nounted on 10 (5cd housi ng and i ncluding a solder tab
(30b) for nounting to a surface of .the circuit board, an anchoring

| eg portion (30) for securing the clip to the housing, and a spring

| oaded | eg portion (28) projectir@g6fromthe anchoring |68% portion
and being flexingly novable rel Ati heret 0, said 15D pring | oaded | eg
portion bei ng adapted to _proj-es 4ot '

REPLACEMENT SHEET
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a hole (49) in the board with [atch neans (28c) for . engagi ng an
opp05|tef3|de of the board to secure the connector to the board,
sai d hol d-down clip including neans (32a, 32b) f 0
said leg portion so as to 20 permt said |eg portigh in
a direction per pendi cular to said circuit board :
housi ng when in its operational position on said housfng
said | atch neans agai nst the opposite sidg of - thhe boar
acconmodate printed circuit boards of 25 varyi ng

and tofbfas

(?E&"Imh efoy

said hold-down clip is general |y U shaped wilth said anc ormmg/{l eg
portion and said spring | oaded | eg portion conprising ' t he
U shape joined by a bight portion, the bight portion
SPECIFICATION
3 HOLD-DOWN CLIP FOR BOARD
OUNTED ELECTRICAL CONNECTOR AND METHOD OF USE -
Field of the Inventicn _
5 ' This invention generally relates to the art of

_electrical connectors and, particularly, to a hold-down
clip for an electrical connector mounted on a surface of a
printed circuit  board, and including means for
accommodating boards having varying thicknesses.

10 Background of the Invention _
Surface-mounted electrical connectors most often

have some form of hold-down means for securing the
‘connector to a surface of a printed circuit board or the
lixe. The hold-down means may.be provided for permanent
i5 - securement of the connector or for temporarily maintaining
the connector'during reflow or wave soldering procedures
for permanently interconnecting terminals of the connector
with circuit traces on the board. Such hold-down means may
be provided by mounting pegs which are integral with the
20 connector housing or by separate hold-down devices or
clips. A typical arrangement is to provide the mounting
pegs or clips with a bifurcated configuration, along with
outwardly projecting hooks or barbs for engaging the
opposite surface of the printed circuit board, whereby the
25 pegs or clips can be yieldingly inserted through holes in
the board and snappingly engage the opposite side of the
board to hold the connector onto the one surface of the

board. _
One of the'broblems with hold-down means of the
30 character described above, is associated with the fact that
the thickness of a given circuit board may vary, if for no

ke, Y
& e




i ncluding a ful crumsection (32a) abutting a surface (38) 30 of the

housi ng and a flexing section (32b) spaced fromt
spring |l oaded | eg portion projecting fromthe

10

15

20

25

g

— t he
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other reason than simple manufacturing tolerances.
Consequently, although the electrical connector may be held
onto the surface of the printed circuit board, if the board
is too thin, the securement may not be sufficiently tight
to maintain reliable interengagement between the terminals
means of the connector and the circuit traces or solder

Kﬁlpads of the printed circuit board which, in turn, will

result in unreliable solder connections. In other words,
during a reflow or wave soldering process, it is desirable
to have the terminal means of the connector to be in steady
engagement with the solder pads of the printed circuit
board. If a loose securement of the connector with the
board is effected by the particular hold-down means, these
electrical interconnections often are unreliable or, in

fact, defective. In the alternative, the solder joints nay

initially be reliable, but subsequently fail due to
stresses incurred because the hold-down means did not
securely hold the connector to the board.

Prior art mounting pegs which are integral with
a connector housing do not solve the problem identified
above, as associated with printed circuit boards of varying
thicknesses. Consequently, separate hold-down means, such
as screws or bolts often have been employed to hold a
connector securely to the surface of the -printed circuit
board. However, such means as screws or'bolts involve

. separate or additional assembly steps which are not very

cost effective and may be difficult to perform in compact
high-density environments.

It would be desirable to provide a hold-down
means which is effective in response to a simple mounting -
procedure, such as with conventional bifurcated/hooked
mounting pegs, but which can accommodate printed circuit
boards of varying thicknesses. This invention is directed
to that end and to solving the problems jdentified above.
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2. An electrical connector as set forth in claim

1, wherei-n said housing is elongated and i ncl udi ng_gne of sai d

hol d-down clips at each opposite end of the housin. 3.

An el ectrical connector as set forthin claim 5 EPLAREMENT. § T

| ongi tudi nal axis of said hold-down clip is gkneral | erpen#icular
18 DEC %99

to the longitudinal axis of said

10

15

- 20

25

30

-3=

Summary of the Invention _
An object, therefore, of the invention is to

provide a new and improved hold-down means for mounting an

electrical connector on a surface of a printed circuit

board.

"In the exemplary embodiment of the invention, the
connector includes a dielectric housing mounting electrical
terminal means, with the housing being adapted for mounting
on the surface of the printed.circuit board and with the
terminal means establishing electrical connection to
appropriate circuit means on the board. A hold-down clip
is mounted on the housing and includes a leg portion
projecting through a hole in the board, the leg portion
being bifurcated and_ having hook-like 1latch means for
engaging an ]opposite side of the board to secure the
connector to the board. As disclosed herein, the connector
is elongated, and one of the hold-down clips is provided at
each opposite end of the housing.

' The invention contemplates an improvéd hold-down
clip which includes means for spring 1loading the leg

‘portion of the clip to bias the latch means against the

opposite side of the board. Therefore, printed circuit
boards of varying thicknesses can be accommodated. |
In the preferred embodiment of the invention, the
hold-down clip is provided as a one—piec'e stamped and
formed sheet metal component including an anchqring leg
portion securing the clip to the housing, with the spring
loaded  leg portion projecting from the anchoring leg
portion and being flexingly movable relative thereto.
More particularly, the hold-down «clip is
generally U-shaped with the anchoring leg portion and the
spring leg portion forming the legs of the U-shape joined
by a bight portion. The bight portion includes a fulcrum
section abutting a surface of the housing and a flexing



housi ng. ' 4. An electrical connector as_set forth—is
claim - = 3, wherein said spring |oaded | eg porti %EQ_ABEWENT:M d 10
0 T [

said | atch means conprises an outwardly projecting h 1gRagi ng
t he opposite side of the printed circuit board. n

el ectrical connector (14) for nounting on as riacba(Q§§‘QﬁiJJ
general ly planar printed circuit board (44) haviing opposed ces,
t he connector conprising: 15 -4an elongatle dielectric hoysing

(24) having

section spaced from the housihg, the sprlng leg portion
projecting from the flexing section.
still further, the latch means on the spring leg
_ portion is prov1ded by hook means for engaging the opposite
5 side of the printed circuit board, and the spring leg
portion is bifurcated to yield when inserted into a hole in
the printed circuit board. Lastly, the énChoring'ieg
portion may include a solder tab for interengagement with
a solder pad on the surface of the printed circuit board.
10 Other objects, featﬁres and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.



conductive termnals (20) therein; and k a stanped and

formed hol d-down clip (26) nounted on the hou5|ng adj acent each end
t her eof, each hol d- down clip including an angh TO (30)
securing the 20 clip to the housing, a portion fR aﬂﬁﬁéﬂﬁ@ G, (P8)
adapted to project past both surfaces of the printe circuit}bbard
with | atch neans (28c) for engagi ng an opposilt ¢ sqgeppt 9% bohrd to
secure the connector to the boar d=-&rd spring|l dadi ng neans ( 324,

32b) between said 25 anchoring leg-and said | atch . rs—fOor—Spri ng

| oadi ng said | ocking leg to bias said latch ans in a directidn

per pendi cul ar to the plane of the board and agalnst Thne opposite

si de of the bo& eif 't:;‘ al g 0 :!' . EpE@ Drah g

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The inVention, together with its objects and

5 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

10 connector embodying the cohcepts of the invention;

' FIGURE 2 is an enlarged perspective view of one
end of the connector, the right end as viewed in Figure 1;

FIGURE 3 is a perspective view of one of the
hold-down clips df_the invention;

15 FIGURE 4 is a side elevational view of the clip
of Figure 3;

FIGURE 5 is a front elevational view of the end
of the connector shown in Figure 2;

' FIGURE 6 is a rear elevational view of the end of

20 the connector shown in Figures 2 and 5; '

FIGURE 7 is a bottom plan view of the end of the
connector shown in Figures 2, 5 and 6;

FIGURE 8 is a vertical section'taken_gene:ally
along line 8-8 of Figure 5;

25 FIGURE 9 is a view similar to that of Figure 6,
but showing the connector mounted to a printed circuit
board, with the mounting clip in its spring biased
"condition; _

FIGURE 10 is a perspective view of an electrical

30 connector, similar to that of Figure 2, but illustrating an
alternate form of hold-down clip;

FIGURE 11 is a perspective view of the one of the
hold-down clips shown in Figure 10;



circuit boards of varying thicknesses, 30 said | ocking | eg of

each sai td hol d-down clip bei ng novable relative to said housing in
said direction per pendi cul ar to the plane of the circuit board and
wher ei n : -

-6=

FIGURE 12 is a fragmented vertical section
through the right-hand end of Figure 10, showing the clip
associated with a printed circuit board; and

FIGURE 13 is a view similar to that of Figure 12,

5 "with the clip in its spring biased, hold-down condition.

REPLACEMENT SHEET
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a poftion (36) of said housi ng. AR A A BIRECA
p as set forth in claim 5, wherein V\h=rBERLACEMENBrﬁj'IEEBd nal

axis of said hold-down 5 clip is generally perpgnflicarar to t
axis of sai d housi ng. 18 DEC 1996

connect or

| ongi t udi nal
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Detailed Description of the Preferred Embodiments

Referring to the drawings in greater detail, and
first to Figures 1 and 2, the invention is embodied in an
electrical connector, generally designated 14, which is
adapted for mounting on a surface 52 of a printed circuit
board, as will be seen hereinafter. The connector is of a.
conventional input/output arrangement which includes a
shroud-like elongated mating end 16 having a blade-like -
plug therewithin for moimting the contact portions 20 of
appropriate terminal means on the connector, the contact
portions provide electrical interconnection with contact
means of an appropriate mating connector (not shown). The
terminal means include tail portions (hot shown) for inter-
connection with appropriate circuit traces on the printed
circuit board, all of which is' conventional with such
input/output connectors. Lastly, the connector includes
wing portions 22 at opposite ends of shroud portion 16.
The shroud portion and wing portions all are formed by a
unitary dielectric housing, generally designated 24, which
may be molded of plastic material. The invention is

directed to the provision of at least one hold-down means

in the form of a hold-down clip, generally designated 26,
mounted on hoﬁsing 24 for mounting connector 14 to a
surface of a printed circuit board. In the 'preferred
embodiment of the invention, one hold-down clip 26 is
provided at each opposite end of connector housing 24, on
opposite wing portions 22. "
Referring to Figures 3 and 4 in conjunction with
Figures 1 and 2, each hold-down clip 26 is provided as a
one-piece member stamped and formed from sheet metal
material in a . generally U-shaped configuration.
Specifically, the clip includes a spring loaded leg portion
28 and an anchoring leg portion 30 forming the legs of the
generally U-shaped configuration, the legs being joined by
a bight portion 32. Each clip 26 engages a respective wing



7. An electrical connector as set forth in claim 5 wherein said
sprihg | oaded | ocking leg is bifurcated and
conpri ses an outwardly projecting hook for 10 e gBEbH@k@ﬁEf%ﬁE site side

of the printed circuit board. - 8. \n el ectrical ¢ompnect or
as set forth in claimb5, wherein said hol d-ddwy cf 8oDEQr9%&r {i hcl udes
a ‘generally planar solder tab (30b)8f0r sol dgqrijng to the

surface of the circuit board.

portion 22 of connector housing 24 in an anchored,
unstressed condition as shown in Fighre 2. In this
condition, a pair of shoulders 30a of anchoring leg portion
30 interengage with a pair of shoulders 34 of the connector
5 housing. Similarly, a pair of barbs 28a of spring leg
| portion 28 interengage with shoulders 36 of the connector
housing as also seen in Figure 6 to preload the spring leg
if desired.

_ Still referring to Figures 3 and 4, spring leg
10 portion 28 is bifurcated, by means of a slot 28b, and hook-
like latch projections 28c extend outwardly from the spring
leg portion. = Anchoring 1leg portion 30 includes an
outwardly projecting solder tab or fitting nail 30b. Bight
portion 32 includes a fulcrum section 32a which abuts
15 against a surface 38 (see Fig. 8) of the connector housing
when the hold-down:clip is in its preloaded condition. A
flexing section 32b of the bight portion is cantilevered
upwardly away from housing surface 38 so as to be spaced
therefrom. Therefore, it can be seen that spring_ leg
20 portion 28 projects or depends from flexing section 32b,
whereby downward movement of the flexing section allows the
leg portion 28 to move in the direction of arrow "A" (Fig.
4) until the lqwer'surfacé of flexing leg 32b engages
housing surface 38. The lower portion 284 of spring leg
25 = portion 28 has inclined or tapered lead-in surfaces to
guide the spring leg portion into a hole 49 in a printed

circuit board 44. |
Recapitulating, reference can be made to Figures
5-8 in conjunction with Figures 1-4, and it can be
30 understood that anchoring leg 30 of each clip 26 secures
the clip on the connector housing, as fulcrum section 32a
of bight portion 32 of the clip firmly engages surface 38
(Fig. 8) of the connector housing. However, leg portion 28
of the clip is free to flex in the direction of arrow "A",
35 because flexing section 32b of bight portion 32 is spaced



15 .. 9. A nmet hod of securing an el ectrd

(14F to a circuit board (44), conprising the steps |ofREPLACEMENT SHEET
providing a circuit board having conductive ' |

at | east .one sol der pad with sol der t her eon;

providing a connector including a dielectric

conductive termnals (20) therein, and =9~ a hold

on the housing, said hol d- down clip including a solder tab thgreon
(30b), a Iocking , leg (28) with latch neans (2 '
opposite 25 ar 0. C h nn

sai d | ocki ng Ieg of %gﬁ ?g qoﬁ tﬁg ggﬁeL ﬁaﬁaébﬁﬁéﬂ'fﬁ)f€¥3ﬂ¥é¥ékded

condltion, leg portlon 28 cannot move opposite the

direction of arrow "AY", because of the interengagement of

barbs. 28a with housing shoulders 36 as best seen in Figure
5 6. '

In this préloadéd or undeflected condition as
described above and shown in Figures 2-8, a distance is
defined by the hooked latch means 28c of spring leg portion
28 and a bottom surface 40 of connector hoﬁsing 24 which is

10 the surface of the connector that engages the top surface
52 of a printed circuit board 44. Actually, surface 40 is-
provided only by wing portions 22 of the connector housing
and the bottom surface of standoffs 42 (Fig. 2) of the wing
portions. This distance is indicated by arrows “B" in

15 Figure 6. This distance should be the minimum thickness of
any given printed circuit board when taking into
consideration all manufacturing tolerances. As an example
only, if a printed circuit board -is intended to be 1.00 mm
‘thick, % 0.10 mm, the distance defined by arrows "B":

20 between hooked latch means 28c and surface 40 should be on
the order of 0.90 mm. Therefore, in its preloaded or un-
deflected condition, hold-down <clip 26 can securely
accommodate the minimum expected thickness of the printed
circuit board.

25 Now, referring to Figure 9, a .printed circuit
board 44 1is shown of a thiékness greater than that
described above. However, it can be seen that spring leg
portion 28 is positioned further downwardly or through a.
hole 49 in the printed circuit board so that hooked latch

30 means 28c engages an opposite side 46 of the'bodrd. The
gap between flexing section 32b of the clip and housing
surface 38 can be seen to be smaller than that shown. in
Figure 8. |

In mounting electrical connector 14 to a printed

35 ~circuit board, the connector is properly located on the
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board, such as by the use of mounting pegs 48 (Fig. 9)
inserted into appropriate holes 50 in the printed circuit
board. Surface 40 on the underside of the connector will
engage top surface 52 of printed circuit board 40. Unless
5 the printed circuit board ‘is of its minimal expected
thickness, taking into consideration all tolerances, hooked
latch means 28c of spfing leg portion 28 will not have
latchingly interengaged with the bottom or opposite surface
46 of the board. Force then is applied to flexing section
10 32b of bight portion 32 of the mounting clip in the
direction of arrow "C" (Fig. 9). This causes.spring leg
portion 28 to move in the direction of arrow "A." As the
tapered lead-in portion 284 of the spring leg portion
enters hole 49, the individual legs of the spring leg
15 portion 28 deflect inward to permit the hooked latch
projections 28c to pass through the hole. Oonce the
projections pass through the hole, the individual legs will
snap back so that as the force is removed from flexing
section 32b and it, along with spring leg portion 28, move
20 back upwards, the hooked latch projections 28c will engage
the underside 46 of printed circuit board 44 to securely
hold the connector 14 to the board. At such time, the tail
portions of the terminals as well as solder tabs 30b may be
surface mounted to the printed circuit board through a
25 solder re-flow process as is known in the art.

In the preferred embodiment, the orientation of
the hold-down clip 26 relative to the rest of the connector
is significant. In use, whenjmounted on a circuit board,
the connector may be rocked up and down or from side to

30 side in an attempt to disconnect a mating connector. The
solder tails of the terminals project rearwardly from
housing 24 between wing portions 22 and the present
configuration is designed to reduce stresses on the solder
joints of these tails. Mounting pegs 48 primarily serve to

35 position the connector on the printed circuit board rather
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boar; : positioning said electrical con
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said circuit board and a portion of said housing
circuit board, said hold-down clip being ~aligned \
said circuit board and said latch means bei ng pdgsi
opposite side of the board, and sa{ sol der tab
adj acent said

than firmly secure the connector thereon. These pegs,
however, will still resist rocking of the connector from
side to side in order to reduce stresses on the solder
‘tail/printed circuit board solder joints. The spring leg
5 portion 28 locked beneath board 44 will resist downward
rotation of the connector 14. By including solder tab 30b
which is positioned forward of the solder tail/printed
circuit board interconnection, the solder tabs rather than
the solder tails of the terminals endures the stresses
10 caused by upward rocking of the connector. -

Figurés 10-13 show an alternate embodiment of the
invention wherein a hold-down clip, generally designated
56, is mounted on a connector housing 58 for securing the
connector to a printed circuit board 60 (Fig.. 12) having a

15 top surface 60a and a bottom surface 60b.

Hold-down clip 56 includes a resilient leg 62
having a tapered latch projection 64 for engaging bottom
surface 60b of the printed circuit board 60. Latch
projection 64 is formed by bending a pair of wings 64b out

20 of the plane of leg 62. Tongue 66 engages a surface 68 of
connector housing 58. A pair of tabs 70 engage'top surface
60a of the printed circuit board. Outwardly projecting
barbs 72 (Fig. 11) may be used to skive into the material
of the connector housing within grooves 74 (Fig. 10) to

25 hold the clip in the connector housing.

In operation, hold-down clips 56 are positioneﬁ
so that tongue 66 is positioned above surface 68. Upon
placing the connector on the circuit board 60, tapered
latch projection 64 rides along the edge (outer periphery)

30 of the printed circuit board or within a hole causing
resilient arm 62 to deflect as shown. in Figure 12.
Pressure then is applied to the clip in the direction of
arrow "D" to drive the clip downwardly from its preloaded
condition shown in Figure 12 to its fully latched condition

35 ~ shown in Figure 13 where tapered latch projection 64 snaps
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into engagement with bottom surface 60b of printed circuit
board 60. Tabs 70 can be seen in a stressed condition in
engagement with top surface 60a of the circuit board, to
sandwich the board securely between the tabs and tapered
latch projection 64, thereby securing the connector to the.
board. Again, it can be seen that the structure of holad-
down clip 56 in Figures 10-13 accommodates printed circuit
boards of varying thickness and, 1like holdéclip 26, is
effective and made functional by the simple éction of
mounting the connector onto the printed circuit board and
applying pressure to the clip, all of which can be
performed by a unitary manual motion, versus additional
mounting or assembly steps of much of the prior art. Thus,
hold-down clip 56 will secure circuit boards of varying
thicknesses, ranging from a minimum thickness equal to the
vertical distance between the top surface 64a of hooked
latch projection 64 to the distal end 70a of tabs 70 when
in their undeflected condition as shown in Fig. 11 to a
maximum thickness equal to the distance from the top
surface 64a of hooked latch projection 64 to the proximal
end 70b of tabs 70.

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 restrictiﬁe, and
the invention is not to be limited to the details given
herein.
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CLAIMS

1. An electrical connector (14) for mounting on
a surface (52) of a circuit board (44), comprising:
a dielectric housing (24) having electrical terminal
5 means (20), the housing being adapted for mounting on the
surface of the board with the terminal means establishing
electrical connection to appropriate circuit means on the
board, and
a stamped and formed hold-down clip (26) mounted on
10 the housing and including a solder tab (30b) for mounting -
to a surface of the circuit board, an anchoring leg portion
(30) for securing the clip to the housing, and a spring
loaded leg portion (28) projecting from the anchoring leg
portion and being flexingly movable relative thereto, said
15 spring loaded leg portion being adapted to project through
a hole (49) in the board with latch means (28c) for
engaging an opposite side of the board to secure the
connector to the board, said hold-down clip including means
(32a, 32b) for spring loading said leg portion so as to
20 permit said leg portion to travel in a direction
' perpendicular to said circuit board relative to said
housing when in its operational position on said housing
and to bias said latch means against the oppdsite side of
the board and thereby accommodate printed circuit boards of
25 varying thicknesses, wherein said hold-down .clip is
generally U-shaped with said anchoring leg portion and said
spring loaded leg portion comprising the legs of the U-
shape 3joined by a bight portion, the bight portion
including a fulcrum section (32a) abutting a surface (38)
30 of the housing and a flexing section (32b) spaced from the
housing, the spring loaded leg portion projecting from the
flexing section.
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2. An electrical connector as set forth in claim
1, wherein said housing is elongated and including one of

'said hold-down clips at each opposite end of the housing.

3. An electrical connector as set forth in claim
1, wherein the longitudinal axis of said hold-down clip is
generally perpendicular to the longitudinal axis of said
housing. |

4. 2An electrical connector as set forth in claim
3, vherein said spring loaded leg portion is bifurcated and
said latch means comprises an outwardly projecting hook for
engaging the opposite side of the printed circuit board.

5. An electrical connector (14) for mounting on
a surface (52) of a generally planar printed circuit board
(44) having opposed surfaces, the connector comprising:
' an elongate dielectric housing (24) having
conductive terminals (20) therein; and
a stamped and formed hold-down clip (26) mounted
on the housing adjacent each end thereof, each hold-down
clip including an anchoring leg portion (30) securing the
clip to the housing, a portion of a locking leg (28)
adapted to project past both surfaces of the printed
circuit board with latch means (28c) for engaging an
opposite side of the board to secure the connector to the
board and spring loading means (32a, 32b) between said
anchoring leg and said latch means for spring loading said
locking leg to bias said latch means in a direction
perpendicular to the plane of the board and against the
opposite side of the board to thereby accommodate priﬁted
circuit boards of varYing thicknesses, '
said locking leg of each said hold-down clip
being movable relative to said housing in said direction
perpendicular to the plane of the circuit board and wherein
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éaid spring loading means biases said locking leg against
a portion (36) of said housing.

. 6. An electrical connector as set forth in claim
5, wherein wherein the longitudinal axis of said hold-down
clip is generally perpendicular to the longitudinal axis of
said housing. | '

7. An electrical connector as set forth in claim
S wherein said spring loaded locking'leg is bifurcated and
said latch means comprises an outwardly projecting hook for
engaging the opposite side of the printed circuit board.

8. An electrical connector as set forth in
claim 5, wherein said hold-down clip further includes a
generally planar solder tab (30b) for soldering to the
surface of the circuit board. '

9. A method of securing an electrical connector
(14) to a circuit board (44), comprising the steps of:

providing a circuit board having conductive
traces thereon and at least one solder pad with solder
thereon; ' _

providing a connector including a dielectric
'housing (24) héving conductive terminals (20) therein, and
a  hold-down clip (26) mounted on the housing, said hold-
down clip including a solder tab thereon (30b), allocking
leg (28) with latch means (28c) for engaging an opposite
side of the board to secure the connector to the board,
said locking leg of said hold-down clip being movable
relative to said housing in a direction perpendicular to
the plane of the circuit board and said c¢lip including
means (32a, 32b) for spring loading said locking leg to
bias said latch means 'in said direction perpendicular to
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the plane of the board and against the opposite side of the
board; ' ' ' | N
positioning said electrical connector on said
circuit board with said terminals aligned said conductive
traces on said circuit beoard and a'portion of said housing
engaging said circuit board, said hold-down clip being
aligned with an edge of said circuit board and said latch
means being positioned above the opposite side of the
board, and said solder tab being located adjacent said
solder pad having solder paste thereon; , |

applying a force to a portion (32b) of said hold-
down clip to move said locking leg in a direction
perpendicular to the plane of said circuit board in order
to move the latch means past the opposite side of the
board; '

removing said force to permit said locking leg to
spring back so that said latch means engages said opposite
side of the board to secure the connector to the board; and

exposing the connector to a solder reflow
operation to solder said solder tab to said solder pad.

10. The method of claim 9 wherein said conhector
includes a pair of hold-down clips and a force is applied
to and removed from both of said clips.

11. The method of claim 9 wherein said latch
means engages an edge of a hole in the circuit board.

12. The method of claim 9 wherein said latch
means engages an edge of the outer periphery of the board.
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ABSTRACT OF THE DISCLOSURE
BOLD~DOWN CLIP FOR BOARD MOUNTED ELECTRICAL CONNECTOR AND

METHOD OF USE

An electrical connector (14) is adapted for
mounting on.a surface (52) of a printed circuit board (44).
The connector includes a dielectric housing (2A) mounting
electrical terminals (20), with the housing being adapted
for mounting on the surface of the board and the terminals
establishing electrical connection to appropriate circuit
means on the board. A hold-down clip (26) is mounted on
the housing and includes a leg portion (30) projecting
through a hole in the board with a hooked latch (28c) for
ehgaging an opposite side of the board to secure the
connector to the board. The hold-down clip is configured
such that the leg portion is spring loaded to bias the
hooked latch against the opposite side of the board and
thereby accommodate printed circuit boards of varying
thicknesses. A method of using such hold~down clip is also
disclosed.

Fig. 1.



