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(54) Arrowhead-shaped boardlock fastener for mounting a connector

(57) A boardlock fastener for a connector includes
an anchoring section and a mounting section. The an-
choring section holds the fastener securely in a slot
formed in a connector housing, while the mounting sec-
tion is configured for insertion into a through-hole in a
circuit board for mounting the connector against the cir-
cuit board. The mounting section of the fastener is gen-
erally arrowhead-shaped, having a central leg which
projects downwardly relative to the connector body and
two arms extending in a sloping manner upwardly, form-
ing a V-shape. Each of the arms has a bend at an inter-

mediate location along the arm, forming a tine which is
angled inwardly and upwardly, such that the two tines
converge toward each other. During mounting of the
connector, the mounting section of the fastener is insert-
ed into the though-hole until the bends in the arms pass
beyond a lower edge of the through-hole in the circuit
board, opposite the housing of the connector. In this po-
sition, the tines are biased outwardly against the edge
of the through-hole, securely holding the connector onto
the circuit board. The resilient contact of the inwardly-
angled tines facilitates the compensation of tolerance
deviations while maintaining a secure mounting force.
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Description

Background of the Invention

[0001] The present invention generally relates to the
art of electrical connectors and, more particularly, to a
device for anchoring a connector to a circuit board.
[0002] Circuit board connectors are widely used in
electronic devices utilizing circuit boards. Typically, such
a connector is used for mounting a secondary circuit
board to a primary circuit board. The connector includes
a housing which holds conductive terminals that con-
nect respective electrical contacts on the circuit boards.
A known type of circuit board connector is surface-
mounted to the primary circuit board so that the termi-
nals contact conductive pads on the primary circuit
board. It is necessary to securely mount the connector
to the primary circuit board in such a position for main-
taining a proper connection to the secondary circuit
board.
[0003] For mounting a connector to a circuit board, it
is generally known to equip the connector with a plurality
of boardlock fasteners. A conventional boardlock fas-
tener has an anchoring section and a mounting section.
The anchoring section is held within the housing, and
the mounting section extends from the anchoring sec-
tion to project from the housing. When the connector is
assembled, the anchoring section is received within a
slot in the housing. The conventional anchoring section
has a plurality of barbs positioned to engage the housing
for securing the boardlock fastener relative to the hous-
ing. The mounting section of the boardlock fastener is
inserted into a through-hole in a circuit board. Known
boardlock fasteners have a mounting section including
a pair of generally parallel tines which project down-
wardly from the housing. When the connector is mount-
ed to a circuit board by inserting the mounting section
into the through hole, the tines resile outwardly and grip
against the surface of the through hole for securing the
connector onto the circuit board.
[0004] If the above-mentioned conventional board-
lock fastener loosens from the circuit board, it could un-
desirably reduce the integrity of electrical contact or
even cause the connector to become unmounted from
the circuit board. Moreover, for conventional boardlock
fastener designs, the permissible tolerance of the
boardlock fastener relative to the through hole in the cir-
cuit board is small. If the assembling deviation substan-
tially exceeds tolerance limits, the mounting section of
the boardlock fastener will not firmly grip the through
hole in the circuit board, and the connector will not be
securely mounted.

Summary Of The Invention

[0005] In order to provide improved mounting of a
connector to a circuit board, the present invention pro-
vides a boardlock fastener that engages and grips the

through hole of a circuit board in an improved manner.
[0006] According to an embodiment of the invention,
an electrical connector is provided for connecting con-
ductive pads on a daughter circuit board to conductors
on mother circuit board. The connector includes an in-
sulative housing having side walls and a floor. An elon-
gated groove is defined in the housing between the side-
walls for receiving a daughter circuit board therein. The
connector includes a plurality of conductive terminals
positioned along the groove to provide an electrical con-
nection between the daughter and mother circuit boards
in a known manner. The connector has a boardlock fas-
tener for securing the connector to the mother circuit
board. The fastener has an anchoring section and a
generally arrowhead-shaped mounting section. The an-
choring section is mounted into a fastener-receiving slot
of the housing, and the mounting section projects down-
wardly from the housing. The mounting section includes
a central leg for insertion into a through-hole in the moth-
er circuit board and two arms upwardly diverging from
the leg in a V-shape. Furthermore, each of the arms has
a bend at an intermediate location along the arm, form-
ing an inwardly-angled tine. The tines extend at an angle
upwardly and inwardly so that the two tines converge
toward each other. The tines are configured for abutting
against walls of the through-hole in the circuit board to
secure the connector to the board.
[0007] The arrowhead-shaped mounting section of
the fastener can be easily inserted into a through-hole,
causing the V-shaped arms to resiliently deflect inward-
ly. During mounting of the connector to a circuit board,
the mounting section is inserted through the hole in the
circuit board until the bends have passed beyond a low-
er edge of the circuit board. In this inserted position, the
tines are held in biased contact against the bottom edge
of the through-hole so that each of the tines applies an
upward force component against the lower edge of the
circuit board, resisting removal. Due to the inwardly-an-
gled, converging configuration of the tines, the mounting
section advantageously provides a good securing force
to retain the housing securely against the circuit board.
Moreover, the resilient contact of the tines advanta-
geously compensates for tolerance deviations.
[0008] An advantage of the present invention is that
it provides an improved boardlock fastener for anchor-
ing a circuit board connector.
[0009] Another advantage of the present invention is
that it provides a boardlock fastener which anchors a
connector to a circuit board with an enhanced locking
force.
[0010] A further advantage of the present invention is
that it provides a boardlock fastener which allows larger
manufacturing tolerances and assembly deviations.
[0011] Additional features are described in, and will
be apparent from, the detailed description of the pre-
ferred embodiments, the claims, and from the drawings.
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Brief Description of the Drawings

[0012] FIG. 1 is a perspective view of a circuit board
connector having a conventional boardlock fastener.
[0013] FIG. 2 is an end view of the boardlock fastener
of the connector of FIG. 1, illustrating the surrounding
connector housing in phantom lines.
[0014] FIG. 3 is a perspective view of the boardlock
fastener of the conventional connector of FIG. 1.
[0015] FIG. 4 is a perspective view of a circuit board
connector having a boardlock fastener constructed in
accordance with teachings of the present invention.
[0016] FIG. 5 is a perspective view of the boardlock
fastener of the connector of FIG. 4.
[0017] FIG. 6 is an end view of the connector of FIG. 4.
[0018] FIG. 7 is a cross-section view showing the
boardlock fastener of the present invention assembled
with a circuit board.

Detailed Description of Presently Preferred
Embodiments

[0019] Referring now to the drawings, wherein like nu-
merals designate like components, FIG. 1 illustrates a
conventional circuit board connector 5a. Such a connec-
tor may be used, for example, in a computer (not shown)
for connecting a secondary circuit board to a primary
circuit board. Generally, the conventional connector 5a
of FIG. 1 includes an elongated housing 2a having at
least one boardlock fastener 1a on the bottom thereof.
As shown, the conventional connector 5a includes two
fasteners 1a disposed at opposite ends of the housing
2a. The boardlock fasteners 1a can be clamped on a
circuit board such that the connector can be mounted
firmly on the circuit board.
[0020] FIGS. 2 and 3 illustrate the known type of
boardlock fastener 1a in greater detail. The convention-
al boardlock fastener 1a has a U-shaped anchoring sec-
tion 12a and a mounting section formed by a pair of par-
allel legs 13a on the upper and lower end thereof. The
anchoring section 12a is embedded into the housing 2a
whereby the boardlock fastener 1a is assembled on the
housing 2a. A groove 14a is formed on the center of the
mounting section 13a to provide resiliency to the mount-
ing section 13a. The mounting section formed by the
pair of generally parallel 13a is inserted into correspond-
ing through-hole on the circuit board whereby the con-
nector is fixed on the circuit board. Moreover, each of
the legs 13a has a plurality of barbs 15a on an outward-
ly-directed side thereof to increase the locking strength
between the legs 13a and the circuit board.
[0021] As mentioned, if the mounting section 13a of
the conventional boardlock fastener 1a loosens from the
circuit board, it could undesirably reduce the integrity of
electrical contact or even cause the connector to be-
come unmounted from the circuit board. Moreover, the
permissible tolerance of the parallel legs 13a relative to
the through hole in the circuit board is small. If the as-

sembling deviation substantially exceeds tolerance lim-
its, the parallel legs 13a of the boardlock fastener 1a
cannot grip the through hole in the circuit board with suf-
ficient locking resistance, and the connector 5a will not
be securely mounted.
[0022] Turning now to FIG. 4, a connector 5 is illus-
trated including a boardlock fastener 1 constructed in
accordance with teachings of the present invention for
mounting the connector 5 to a mother circuit board 3
(FIG. 7). The boardlock fastener 1 is described in great-
er detail in connection with FIGS. 5-7. Generally, the
connector 5, as illustrated in FIG. 4, includes an elon-
gated insulative housing 2 having a pair of longitudinal
sidewalls 20. An elongated groove 22 is defined be-
tween the sidewalls 20 for receiving a secondary circuit
board (not shown), in a manner generally known in the
art.
[0023] For conductively connecting the mother and
daughter circuit boards, the connector 5 further includes
a plurality of conductive terminals 24. The housing 2 is
shaped to have a plurality of terminal cavities 26 which
respectively receive the terminals in a seated manner.
Each of the terminals 24 has a contact portion in a re-
spective terminal cavity 26 which extends in the groove
22 for contacting a conductive pad (not shown) on the
daughter circuit board in a generally known manner. Op-
posite the contact portion, each of the terminals 24 also
has a tail portion 124 which extends out of the housing
2 for engaging a respective conductor (not shown) on
the mother circuit board 3 (FIG. 7).
[0024] Referring to FIGS. 5-7, the boardlock fastener
1 has a U-shaped anchoring section 9 for anchoring the
fastener 1 to the housing 2. The anchoring section 9 is
inserted into a slot 50 (FIG. 6) in the bottom of the hous-
ing 2. In an embodiment, the anchoring section 9 is
formed by a generally transverse base 8 and a pair of
beams 12 which respectively project upwardly from op-
posite ends of the base 8. Each of the upwardly project-
ing beams 12 has one or more barbs 112 extending in
a laterally outward manner for engaging and gripping
the housing 2, as illustrated in FIG. 7, thereby anchoring
the fastener 1 securely relative to the housing.
[0025] For securely mounting the connector 5 to the
mother circuit board 3 (FIG. 7), the boardlock fastener
1 also includes a generally arrowhead-shaped mounting
section 11 which projects downwardly from the housing
2. The mounting section 11 has a central leg 13 which
extends downwardly from the base 8. In an embodi-
ment, the central leg 13 has a widened proximal end 14
that joins the base 8, enhancing the inserting strength
and rigidity of the mounting section 11. The central leg
13 has a distal tip 15 located distally relative to the base
8 and opposite the proximal end 14 of the central leg 13.
The tip 15 is preferably generally tapered in shape for
easy guidance during insertion of the mounting section
14 into a circuit board.
[0026] The mounting section 11 further includes two
arms 16 which extend outwardly away from the central
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leg and upwardly toward the base 8, forming a V shape.
In an embodiment, the central leg 13 has a widened end
14 which joins the base. By the connection end 14, the
mounting section 11 is integrally formed with the anchor-
ing section 10. Moreover, the central leg 13 is perpen-
dicular to the bottom surface of the anchoring section
10. As illustrated in FIGS. 5-7, a freely-extending upper
segment of each of the arms 16 has an inwardly-angled
tine 18. A clearance 17 is defined between each of the
arms and the central leg 13 to allow flexible and resilient
movement of the arms 16.
[0027] For mounting the connector 5, as shown in
FIG. 7, the mounting section 11 is inserted into a
through-hole 30 disposed in the circuit board 3. As the
mounting section 11 of the boardlock fastener 1 is in-
serted through the through-hole 30, the arms 16 resil-
iently flex inwardly. The dimensions of the mounting sec-
tion 11 are configured so that upon full insertion of the
mounting section, at which point the connector housing
2 rests upon the circuit board 3, the bends in the arms
16 pass just beyond a lower surface of the board so that
the inwardly-angled upper tines 18 contact the lower
edge of the through hole 30. The tines 18 resile outward-
ly against the circuit board 3 to pulled upwardly through
the through hole 30. Due to the inward angle of the tines
18, the tines apply an upward force component against
the circuit board 3, thereby fastening the connector 5 to
the circuit board 3. The resilient flexibility of the arms 16
compensate for deviations in manufacturing tolerances
to allow secure fastening in the described manner.
[0028] It is also contemplated that upper ends of the
upper tines 18 may actually catch or abut against a lower
surface of relatively sufficiently thin circuit boards 3.
[0029] Although the present invention has been de-
scribed with reference to the preferred embodiment
thereof, it will be understood that the invention is not lim-
ited to the specific features of the described embodi-
ment. Various substitutions and modifications to the
present invention will be apparent to those skilled in the
art. Such substitutions and modifications may be made
without departing from the spirit and scope of the inven-
tion. Accordingly, the appended claims are intended to
encompass such substitutions and modifications.

Claims

1. An electrical connector (5) for connecting conduc-
tive pads on a daughter circuit board to conductors
on mother circuit board comprising: an insulative
housing (10) having side walls (20) and a floor de-
fining an elongated groove (22) for receiving the
daughter circuit board therein, said housing defin-
ing terminal cavities along the elongated groove,
and a fastener-receiving slot (50) in the floor;

a plurality of terminals (24) mounted in said ter-
minal cavities, each of the terminals having a

contact portion extending into the elongated
groove for engaging a respective conductive
pad on the daughter circuit board and a tail por-
tion (124) extending out of the housing (10) for
engaging a respective conductor on the mother
circuit board (3);
a fastener (1) having an anchoring section (9)
mounted in the fastener-receiving slot (50) in
the housing and a mounting section extending
downwardly, said mounting section including a
central leg (13) for insertion into a through-hole
(30) in the mother circuit board, two arms (16)
upwardly diverging from said leg for supporting
a tine (18) on an end of each arm, said tines
upwardly converging from said arms for abut-
ting against walls of the through-hole in the cir-
cuit board to secure said connector to the
board.

2. The electrical connector of claim 1, wherein the fas-
tener (1) includes a base (8) which supports the an-
choring section (9) and from which the mounting
section (11) descends.

3. The electrical connector of claim 2, wherein the an-
choring section (9) comprises a pair of spaced
beams (12) extending upwardly from ends of said
base, said beams (12) including a barb (112) for
skiving into walls of the slot (50).

4. The electrical connector of claim 3 wherein said
beams (12) and said base (8) define a recess that
coincides with said elongated groove (22) in said
housing.

5. The electrical connector of claim 1, wherein the
tines (18) abut against the lower edge of the
through-hole (30) in the mother circuit board (3).

6. The electrical connector of claim 1, wherein said
central leg (13) and said arms (16) meet at a vertex
(15) defining an arrow head shape.

7. A fastener (1) for fastening an electrical connector
(5) to a circuit board (3), said fastener comprising:

a base (8) having two ends;
an anchoring section (12) extending upwardly
from said base for securing said fastener in a
slot (50) in a housing (10) of the electrical con-
nector;
a mounting section (11) extending downwardly
from said base, said mounting section (11) in-
cluding a central leg (13) for insertion into a
through-hole (30) in the circuit board, two arms
(16) upwardly diverging from said leg for sup-
porting a tine (18) on an end of each arm, said
tines upwardly converging from said arms for
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abutting against walls of the through-hole in the
circuit board to secure said connector to the
board.

8. The electrical connector of claim 7, wherein the an-
choring section (9) comprises a pair of spaced
beams (12) extending upwardly from the ends of
said base (8), said beams each including at least
one barb (112) for skiving into walls of the slot (50).

9. The electrical connector of claim 8, wherein said
beams (12) and said base (8) define a recess that
coincides with said elongated groove (22) in said
housing (10).

10. The electrical connector of claim 7, wherein the
tines (18) abut against a lower edge of the through-
hole (30) in the circuit board (3).

11. The electrical connector of claim 7, wherein said
central leg (13), and said arms (16) meet at a vertex
(15) defining an arrow head shape.

12. An electrical connector for connecting conductors
on an electrical component to conductors on a cir-
cuit board (3):

an insulative housing (10) defining a receptacle
(22) for receiving the electrical component
therein, said housing defining terminal cavities
about the receptacle, and a fastener-receiving
slot (50) in the housing;
terminals (24) mounted in said terminal cavities
having a contact portion extending into the re-
ceptacle for engaging a respective conductor
on the electrical component and a tail portion
(124) extending out of the housing for engaging
a respective conductor on the circuit board;
a fastener (1) having an anchoring section (9)
mounted in the slot in the housing and a mount-
ing section (11) extending downwardly, said
mounting section including a central leg (13) for
insertion into a through-hole (30) in the circuit
board, two arms (16) upwardly diverging from
said leg (13) for supporting a tine (18) on an
end of each arm, said tines upwardly converg-
ing from said arms for abutting against walls of
the through-hole in the circuit board to secure
said component to the board.

13. The electrical connector of claim 12, wherein the
fastener (1) includes a base (8) which supports the
anchoring section (9) and from which the mounting
section (11) descends.

14. The electrical connector of claim 13, wherein the
anchoring section (9) comprises a pair of spaced
beams (12) extending upwardly from ends of said

base (8), said beams including at least one barb
(112) for skiving into walls of the slot (50).

15. The electrical connector of claim 14, wherein said
beams (12) and said base (8) define a recess that
coincides with said elongated groove (22) in said
housing (10).

16. The electrical connector of claim 12, wherein the
tines (18) abut against the lower edge of the
through-hole (30) in the circuit board (3).

17. The electrical connector of claim 12, wherein said
central leg (13), and said arms (16) meet at a vertex
(15) defining an arrow head shape.
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