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(54) TERMINAL BLOCK FASTENING DEVICE

(57)  Aterminal block fastening device (100) includes
abody (110) and a locking handle (200). The body (110)
includes a socket (124) for insertion of a printed circuit
board (10) and two through holes (128) perpendicular to
the socket (124). The locking handle (200) is installed in
the body (110). The locking handle (200) has a force arm
(230), a fastening portion (202) connected to one end of
the force arm (230), a pivot point (220) connected to the

100

other end of the force arm (230), and aresilientarm (210)
disposed between the fastening portion (202) and the
force arm (230). The fastening portion (202) is operatively
associated with the resilient arm (210) to move between
a locked state (L) and a released state (R), so that the
anti-pull-out effect on the printed circuit board (10) is im-
proved.
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Description
Technical Field

[0001] The presentinvention relatesto aterminal block
fastening device and, in particular, to a terminal block
fastening device (i.e. a board to wire type terminal block)
coupled to a circuit board and a cable.

Background

[0002] A terminal block is a common connection as-
sembly extensively used in diverse configurations for in-
dustrial communication, electric power industries for re-
liable and safe power supply, compact and integrated
equipment, automatic industrial control, and etc. The ter-
minal block is used to connect two or more power cables,
control lines, and/or data transmission lines. For exam-
ple, in an industrial control system having, for example,
a power supply device, an automatic power-off device,
and a driver of a server motor, usually dozens to hun-
dreds of terminal blocks are required to enable produc-
tion of frequently changed diverse products, thereby fa-
cilitating small-batch production with various specifica-
tions by manual labor, automatic production methods, or
other suitable methods.

[0003] There is a board-to-wire terminal block. One
side of the board-to-wire terminal block is coupled to two
or more power cables, control lines or data transmission
lines, and the other side of the board-to-wire terminal
block is coupled to a circuit board. However, inferior con-
nection between the terminal block and the circuit board
may occur due to vibrations or other reasons, and some-
times the circuit board also becomes loose or detached
from the terminal block, leading to a broken circuit which
makes each node inoperative.

[0004] Accordingly, in order to improve an anti-pull-out
effect between the terminal block and the circuit board
and ensure stability and reliability of signal transmission
or power delivery, the inventor studied related technology
and provided a reasonable and effective solution in the
present disclosure.

SUMMARY

[0005] Itis an objective of the present invention to pro-
vide a terminal block fastening device with an enhanced
anti-pull-out feature. The solution for this objective is pro-
vided by a terminal block according to the claims.
[0006] It is another objective of the present invention
to provide a terminal block fastening device which can
automatically fasten a circuit board with a small force and
a small displacement.

[0007] Accordingly, the present invention provides a
terminal fastening device, for fastening a circuit board
having at least one fastening hole. The terminal block
fastening device includes a body and a locking handle.
The body includes a socket forinsertion of a printed circuit
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board, two through holes perpendicular to the socket,
and a pillar element disposed between the two through
holes. The locking handle is installed in the body. The
locking handle includes a force arm, a fastening portion
connected to one end of the force arm, a pivot point con-
nected to the other end of the force arm, and a resilient
armdisposed between the fastening portion and the force
arm. The fastening portion is operatively associated with
the resilient arm to be moved between a locked state and
areleased state.

[0008] One advantage of the present invention is that
the force pointis in the middle of the locking handle. That
is to say, one end of the force arm, i.e. the pivot point, is
fixed in the pivot hole of the body. The other end of the
force arm, i.e. the fastening portion, is driven by the force
arm to move to the released state (the released position).
Therefore, during operation of the locking handle, less
effort is required, and the force arm only needs to move
ashortdistance. Accordingly, the whole structure is small
and compact to fit in small equipment.

[0009] The resilient arm is disposed between the fas-
tening portion and the pivot point, i.e. above the force
arm. In one embodiment, the resilient arm obliquely con-
tacts a bottom of the body, so that the fastening portion
of the locking handle stays in the locked state (the locked
position) in the socket. When the force arm is moved
toward the base by pressing or other method, the fasten-
ing portion is moved from the locked state to the released
state to be released from the fastening hole of the circuit
board. At this point, when the force arm is released, the
resilient arm is resiliently restored to drive the fastening
portion of the locking handle to return to the locked state
(the locked position) from the released state (the re-
leased position).

[0010] According to one embodiment of the present
invention, the fastening portion includes an inclined sur-
face corresponding to the circuit board. When the circuit
board is inserted into the socket to contact the fastening
portion, the circuit board can smoothly cross the inclined
surface, and thereby the fastening portion is moved from
the released state to the locked state to fasten the fas-
tening hole of the circuit board. Therefore, by inserting
the circuit board, the circuit board can be fastened auto-
matically to enhance an anti-pull-out effect. The circuit
board can be detached quickly in a labor-saving manner
by pressing the force arm.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The disclosure will become more fully under-
stood from the detailed description, and the drawings giv-
en herein below is for illustration only, and thus does not
limit the disclosure, wherein:

FIG. 1 is an exploded view illustrating a terminal
block fastening device according to the present in-
vention;

FIG.2is a perspective view illustrating a locking han-
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dle of the terminal block fastening device;

FIG. 3 is a perspective view illustrating the terminal
block fastening device;

FIG. 4 is a perspective view illustrating the terminal
block fastening device coupled to a circuit board;
FIG. 5 is a cross-sectional view illustrating a state
before the circuit board is inserted into the terminal
block fastening device;

FIG. 6 is a cross-sectional view illustrating a state
after the circuit board is inserted into the terminal
block fastening device;

FIG. 7 is a cross-sectional view illustrating that the
circuitboardis to be detached from the terminal block
fastening device; and

FIG. 8 is a cross-sectional view illustrating that the
circuit board is detached from the terminal block fas-
tening device.

DETAILED DESCRIPTION

[0012] Detailed descriptions and technical contents of
the present invention are illustrated below in conjunction
with the accompany drawings. However, it is to be un-
derstood that the descriptions and the accompany draw-
ings disclosed herein are merely illustrative and exem-
plary and not intended to limit the scope of the present
invention.

[0013] Referring to Figs. 1 to 5, the present invention
provides a terminal block fastening device 100 for fas-
tening a circuit board 10 having at least one fastening
hole 20 and a plurality of conductive points 30. The ter-
minal block fastening device 100 includes a body 110
and a locking handle 200. As shown in the drawings, the
circuit board 10 can be a printed circuit board (PCB), a
flexible printed circuit board (FPC) or other suitable circuit
board. The conductive points 30 are preferably disposed
on two opposite surfaces of the circuit board 10 so as to
be electrically connected to respective corresponding
conductive terminals 118 in the body 110 and to transmit
signals or power to a cable (not illustrated) at the other
side ofthe body 110. The locking handle 200 is preferably
disposed corresponding to the fastening hole 20 of the
circuit board 10. It is preferable that there are two locking
handles 200 and two fastening holes 20, and the two
locking handles 200 and the two fastening holes 20 are
disposed correspondingly. However, only one locking
handle 200 is described hereinafter for simplicity of de-
scription.

[0014] Thebody 110includes asocket 124 forinsertion
of a printed circuit board 10, two through holes 128 per-
pendicular to the socket 124, and a pillar element 130
between the two through holes 128. As shown in Figs.
1, 3 and 4, the body 110 consists of a plurality of bases
112 stacked one above the other, the number of the bas-
es 112 corresponds in number to the number of the ca-
bles (not illustrated) to be coupled.

[0015] Each of the bases 112 which consist of plastic
or other suitable material includes a wiring chamber 116
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receiving a disc spring 114, a conductive terminal 118
inserted in the socket 124, and a pressing block 120 mov-
ably contacting the disc spring 114. A wiring opening 122
for insertion of the cable (not illustrated) communicates
with the wiring chamber 116 and is disposed at one side
of the pressing block 120. The disc spring 114 electrically
contacts the conductive terminal 118 in the wiring cham-
ber 116. The structure inside the body 110 and operations
in relation to the body 110 are conventional techniques,
so a detailed description is omitted for brevity.

[0016] The locking handle 200 which consists of plastic
or other suitable material is installed in the body 110. The
locking handle 200 includes a force arm 230, a fastening
portion 202 connected to one end of the force arm 230,
a pivot point 220 connected to the other end of the force
arm 230, and a resilient arm 210 disposed between the
fastening portion 202 and the force arm 230, and a guid-
ing hole 208 receiving the pillar element 130. The fas-
tening portion 202 is operatively associated with the re-
silient arm 210 to be moved between a locked state L
and a released state R.

[0017] A pivot hole 134 is formed on the body 110 to
receive the pivot point 220. The pivot point 220 includes
a rod portion 222 connected to the force arm 230 and a
top portion 224 connected to the rod portion 222, and the
top portion 224 has a larger size than the rod portion 222.
The top portion 224 has a round shape cross-section,
and the pivot hole 134 is a round hole corresponding to
the shape of the top portion 224 so as to fix the pivot
point 220 in the pivot hole 134.

[0018] When the pillar element 130 is inserted in the
guiding hole 208, and the pivot point 220 is assembled
to the pivot hole 134, one end of the resilient arm 210 is
preferably in contact with a bottom of the body 110. At
this point, the fastening portion 202 of the locking handle
200 is in the locked state L, as shown in Fig. 6. In the
embodiment shown in Figs. 1, 3 and 4, the terminal block
fastening device 100 further includes a plate 150 for cov-
ering and positioning the locking handle 200. A plurality
of assembly pillars 132 are disposed on a side surface
of the body 110 and are arranged parallel to the pillar
element 130, and the plate 150 includes a plurality of
assembly holes 152 corresponding to the assembly pil-
lars 132, so that the plate 150 can fix the locking handle
200in the body 110. Furthermore, a plurality of assembly
pillars 132 protrude from one side of the bases 112 while
a plurality of assembly holes 152 are formed on the op-
posite side of bases 112, so that the bases 112 can be
stacked one above the other to constitute the body 110
of a required length.

[0019] To be specific, the resilient arm 230 is disposed
between the fastening portion 202 and the pivot point
220, i.e. above the force arm 230. In the embodiment
shown in Fig. 4, the resilient arm 230 obliquely contacts
the bottom of the body 110, so that the fastening portion
202 of the locking handle 200 stays in the locked state L
in the socket 124. When the force arm 230 is moved
toward the base 110 by pressing or other method, the
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fastening portion 202 is moved from the locked state L
to the released state R to be released from the fastening
hole 20 of the circuit board 10. At this point, when the
force arm 230 is released, the resilient arm 230 is resil-
iently restored to drive the fastening portion 202 of the
locking handle 200 to return to the locked state (a locked
position) L from the released state (a released position)
R.

[0020] As shown in Figs. 1 and 2, the locking handle
200 further includes a neck 204 for connecting the fas-
tening portion 202 and the force arm 230. The neck 204
preferably is vertically connected to the force arm 230.
A head 206 extends from one end of the neck 204 toward
an opening (i.e. an insertion opening 126) of the socket
124. The fastening portion 202 is disposed below the
head 206, the fastening portion 202 includes an inclined
surface 216 corresponding to the insertion opening 126
ofthe socket 124, so that the circuitboard 10 can smooth-
ly cross the inclined surface 216, and the fastening por-
tion 202 is moved from the released state R to the locked
state L to fasten the fastening hole 20 of the circuit board
10, as shown in Fig. 6.

[0021] One end of the resilient arm 210 is connected
to the neck 204, and the other end of the resilient arm
210 is a free end 212. The free end 212 is inclined away
from the force arm 230. In other words, when the locking
handle 200 is assembled to the body 110, the free end
212 of the resilient arm 210 is kept in contact with the
bottom of the body 110 and is arranged upwards (the
locked state L). The guiding hole 208 is formed in the
neck 204, the guiding hole 208 is for insertion of the pillar
element 130, so that the neck 204 is movable in relation
to the pillar element 130 along the guiding hole 208, and
thereby the fastening portion 202 can move in the socket
124 stably and reliably.

[0022] Two platforms 214 extend from the neck 204
and the force arm 230 at the same side respectively. The
platforms 214 are disposed corresponding the through
holes 128 respectively to contact the body 110 and are
restricted by the body 110. A thickness of the neck 204
is less than a width of the force arm 230. Furthermore,
the through hole 128 near the head 206 has a diameter
larger than that of the through hole 128 near the neck
204. In other words, the through hole 128 on the bottom
of the body 110 has the same size as the neck 204, so
that the fastening portion 202 can move stably and reli-
ably in the socket 124.

[0023] Referringto Fig. 6, a length of the force arm 230
is greater than a length of the resilient arm 210, and the
force arm 230 has a slight arc shape to be spaced at a
distance (not labelled) from the bottom of the body 110.
A plurality of protruding patterns 232 are formed on one
side of the force arm 230 so that a user can exert force
easily. A rib portion 234 is formed on the other side of
the force arm 230 to reinforce the strength of the force
arm 230.

[0024] Operations of the terminal block fastening de-
vice 100 are described further hereinafter in conjunction
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with Figs. 5 to 8. As shown in Figs. 5 and 6, when the
circuit board 10 is inserted into the socket 124 from the
insertion opening 126 to contact the fastening portion
202, the circuit board 10 smoothly crosses the inclined
surface 216, and thereby the fastening portion 202 is
moved from the released state R to the locked state L to
fasten the fastening hole 20. At this point, the conductive
terminal 118 of the body 110 can be electrically connect-
ed to the conductive point 30 of the circuit board 10. In
the present embodiment, the circuit board 10 is automat-
ically fastened by inserting the circuit board 10, so an
anti-pull-outfeature of the terminal block fastening device
100 is improved.

[0025] As shown in Figs. 7 and 8, when an operator
presses the force arm 230 to move it toward the body
110, the force arm 230 and the neck 204 drive the fas-
tening portion 202 to move in the socket 124 from the
locked state L to the released state R until the fastening
portion 202 is released from the fastening hole 20. At this
point, the oblique resilient arm 210 is forced to become
parallel to the force arm 230. After the operator releases
the force arm 230, the resilient arm 210 is resiliently re-
stored to the locked state R from the released state L.
Therefore, by using the terminal block fastening device
100 of the present invention, the circuit board 10 can be
installed or detached easily and quickly, and the force
arm 230 only needs to move a short distance.

[0026] A force pointis in the middle of the locking han-
dle 200. In detail, one end of the force arm 230, the pivot
point 220, is fixed in the pivot hole 134 of the body 110.
The other end of the force arm 230, i.e. the fastening
portion 202, is driven by the force arm 230 to be moved
to the locked state L or the released state R. Therefore,
during operation of the locking handle 110, less effort is
required, and the force arm 230 only needs to move a
short distance. Accordingly, the whole structure is small
and compact to fit in small equipment or systems.

Claims

1. Aterminal block fastening device, for fastening a cir-
cuit board (10) having at least one fastening hole
(20), the terminal block fastening device (100) com-
prising:

a body (110) including a socket (124) for inser-
tion of a printed circuit board (10) and two
through holes (128) perpendicular to the socket
(124); and

a locking handle (200) installed in the body
(110), the locking handle (200) including a force
arm (230), a fastening portion (202) connected
to one end of the force arm (230), a pivot point
(220) connected to the other end of the force
arm (230), and a resilient arm (210) disposed
between the fastening portion (202) and the
force arm (230), wherein the fastening portion
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(202) is operatively associated with the resilient
arm (210) to be moved between a locked state
(L) and a released state (R).

The terminal block fastening device according to
claim 1, wherein when the circuit board (10) is in-
serted into the socket (124) to contact the fastening
portion (202), the fastening portion (202) is moved
from the released state (R) to the locked state (L) to
fasten the fastening hole (20) of the circuit board
(10); and when the force arm (230) is moved toward
the body (110), the fastening portion (202) is moved
from the locked state (L) to the released state (R).

The terminal block fastening device according to
claim 1 or 2, wherein the locking handle (200) further
includes a neck (204) connected between the fas-
tening portion (202) and the force arm (230), a guid-
ing hole (208) formed on the neck (204), and a head
(206) extending from one end of the neck (204) to-
ward an opening of the socket (124).

The terminal block fastening device according to
claim 3, wherein the fastening portion (202) is dis-
posed below the head (206), and the fastening por-
tion (202) includes an inclined surface (216) corre-
sponding to the opening of the socket (124).

The terminal block fastening device according to
claim 3 or 4, wherein one end of the resilient arm
(210) is connected to the neck (204), the other end
of the resilient arm (210) is a free end (212), and the
free end (212) is inclined away from the force arm
(230).

The terminal block fastening device according to any
of the claims 3 to 5, wherein the body (110) further
includes a pillar element (130) disposed between the
two through holes (128), and the guiding hole (208)
is for insertion of the pillar element (130), so that the
neck (204) is movable in relation to the pillar element
(130) along the guiding hole (208).

The terminal block fastening device according to any
of the claims 3 to 6, wherein two platforms (214) ex-
tend from the neck (204) and the force arm (230) at
the same side respectively, and the platforms (214)
are disposed corresponding the through holes (128)
respectively to contact the body (110) and are re-
stricted by the body (110).

The terminal block fastening device according to any
of the claims 3 to 7, wherein a thickness of the neck
(204) is less than a width of the force arm (230).

The terminal block fastening device according to any
of the claims 1 to 8, wherein a length of the force
arm (230) is greater than a length of the resilient arm
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10.

1.

12.

13.

14.

15.

(210), the force arm (230) has a slight arc shape, a
plurality of protruding patterns (232) are formed on
one side of the force arm (230), and a rib portion
(234) is formed on the other side of the force arm
(230).

The terminal block fastening device according to any
of the claims 1 to 9, wherein a pivot hole (134) is
formed on the body (110) to receive the pivot point
(220).

The terminal block fastening device according to
claim 10, wherein the pivot point (220) includes a rod
portion (222) connected to the force arm (230) and
atop portion (224) connected to the rod portion (222),
and the top portion (224) has a larger size than the
rod portion (222).

The terminal block fastening device according to
claim 11, wherein the top portion (224) has a round
shape cross-section, and the pivot hole (134) is a
round hole corresponding to the shape of the top
portion (224).

The terminal block fastening device according to any
of the claims 1 to 12, further comprising a plate (150)
for covering and positioning the locking handle (200).

The terminal block fastening device according to
claim 13, wherein a plurality of assembly pillars (132)
are disposed on a side surface of the body (110) and
are arranged parallel to a pillar element (130) dis-
posed between the two through holes (128), and the
plate (150) includes a plurality of assembly holes
(152) corresponding to the assembly pillars (132).

The terminal block fastening device according to any
of the claims 1 to 14, wherein the body (110) consists
of a plurality of bases (112) stacked one above the
other, each of the bases (112) includes a wiring
chamber (116) receiving a disc spring (114), a con-
ductive terminal (118) inserted in the socket (124),
and a pressing block (120) movably contacting the
disc spring (114).

Amended claims in accordance with Rule 137(2)
EPC.

1.

A terminal block fastening device, for fastening a cir-
cuit board (10) having at least one fastening hole
(20), the terminal block fastening device (100) com-
prising:

a body (110) including a socket (124) for inser-
tion of a printed circuit board (10) and two
through holes (128) perpendicular to the socket
(124); and
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a locking handle (200) installed in the body
(110), the locking handle (200) including a force
arm (230), a fastening portion (202) connected
to one end of the force arm (230), a pivot point
(220), and aresilient arm (210), wherein the fas-
tening portion (202) is operatively associated
with theresilientarm (210) to be moved between
a locked state (L) and a released state (R),
characterized in that

the pivot point (220) is connected to the other
end of the force arm (230) and the resilient arm
(210) is disposed between the fastening portion
(202) and the force arm (230),

wherein the locking handle (200) further in-
cludes a neck (204) connected between the fas-
tening portion (202) and the force arm (230), a
guiding hole (208) formed on the neck (204),
and a head (206) extending from one end of the
neck (204) toward an opening of the socket
(124), and

wherein the body (110) further includes a pillar
element (130) disposed between the two
through holes (128), and the guiding hole (208)
is for insertion of the pillar element (130), so that
the neck (204) is movable in relation to the pillar
element (130) along the guiding hole (208).

The terminal block fastening device according to
claim 1, wherein when the circuit board (10) is in-
serted into the socket (124) to contact the fastening
portion (202), the fastening portion (202) is moved
from the released state (R) to the locked state (L) to
fasten the fastening hole (20) of the circuit board
(10); and when the force arm (230) is moved toward
the body (110), the fastening portion (202) is moved
from the locked state (L) to the released state (R).

The terminal block fastening device according to
claim 1 or 2, wherein the fastening portion (202) is
disposed below the head (206), and the fastening
portion (202) includes an inclined surface (216) cor-
responding to the opening of the socket (124).

The terminal block fastening device according to any
of the claims 1 to 3, wherein one end of the resilient
arm (210) is connected to the neck (204), the other
end of the resilient arm (210) is a free end (212), and
the free end (212) is inclined away from the force
arm (230).

The terminal block fastening device according to any
of the claims 1 to 4, wherein two platforms (214) ex-
tend from the neck (204) and the force arm (230) at
the same side respectively, and the platforms (214)
are disposed corresponding the through holes (128)
respectively to contact the body (110) and are re-
stricted by the body (110).
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10.

1.

12.

13.

The terminal block fastening device according to any
of the claims 1 to 5, wherein a thickness of the neck
(204) is less than a width of the force arm (230).

The terminal block fastening device according to any
of the claims 1 to 6, wherein a length of the force
arm (230) is greater than a length of the resilient arm
(210), the force arm (230) has a slight arc shape, a
plurality of protruding patterns (232) are formed on
one side of the force arm (230), and a rib portion
(234) is formed on the other side of the force arm
(230).

The terminal block fastening device according to any
of the claims 1 to 7, wherein a pivot hole (134) is
formed on the body (110) to receive the pivot point
(220).

The terminal block fastening device according to
claim 8, wherein the pivot point (220) includes a rod
portion (222) connected to the force arm (230) and
atop portion (224) connected to the rod portion (222),
and the top portion (224) has a larger size than the
rod portion (222).

The terminal block fastening device according to
claim 9, wherein the top portion (224) has a round
shape cross-section, and the pivot hole (134) is a
round hole corresponding to the shape of the top
portion (224).

The terminal block fastening device according to any
of the claims 1 to 10, further comprising a plate (150)
for covering and positioning the locking handle (200).

The terminal block fastening device according to
claim 11, wherein a plurality of assembly pillars (132)
are disposed on a side surface of the body (110) and
are arranged parallel to a pillar element (130) dis-
posed between the two through holes (128), and the
plate (150) includes a plurality of assembly holes
(152) corresponding to the assembly pillars (132).

The terminal block fastening device according to any
ofthe claims 1 to 12, wherein the body (110) consists
of a plurality of bases (112) stacked one above the
other, each of the bases (112) includes a wiring
chamber (116) receiving a disc spring (114), a con-
ductive terminal (118) inserted in the socket (124),
and a pressing block (120) movably contacting the
disc spring (114).
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