0 3;DEC 2003 GROUND TERM NAL FIELD OF THE I NVENTI ON: The present device
rel ates generally to a grouhd term nal useful for grounding a ngﬁiggmn
circuit board to a shielding plate or a chassis in order to pﬂ
el ectramagnetic induction interference and high frequency induction
i nterference. BACKGROUND OF THE | NVENTI ON: Devi ces are known for groundi ng
a printed circuit board to a shield conponent. These devices typically
include a ground termnal 20", for exanple, as shown in Figure 6A, which
conprises a board portion 1' to be nounted to a ground pattern on a
printed circuit board 10" and a spring contact 2' projecting integrally
and opposite to the direction of the board portion from one side of the
board portion. However, when accidentally touched by a finger or the liKke,
as shown in Figure 6B, such agrROUND TERNMINALbecones deforned because of
the extending free end of the spring contact. Therefore, there have been
probl enms such as poor contact nmade between deformed spring contacts and
t he Chaﬁ@@ﬁ?&@?iﬂﬁﬁﬁiﬁgﬂiﬁﬂbf housi ng operations caused by the deforned
spring ‘he chassis when the circuit boards are housed

in the chass_'h%

pr%sent device relates generally to a ground terminal useful for grounding a printed
circuit board to a shielding plate or a chassis in order to prevent electromagnetic induction

interference and high frequency induction interference.

BACKGROUND OF THE INVENTION:

Devices are known for grounding a printed circuit board to a shield component. These
devices typically include a ground terminal 20’, for example, as shown in Figure 6A, which
comprises a board portion 1/ to be mounted to a ground pattern on a printed circuit board 10’ and

a spring contact 2’ projecting integrally and opposite to the direction of the board portion from

one side of the board portion.

( However, when accidentally touched by a finger or the like, as shown in Figure 6B, such
a ground te@ becomes deformed because of the extending free end of the spring contact.
Therefore, there have been problems such as poor contact made between deformed spring
contacts and the chassis, and obstacles to housing operati;)ns caused by the deformed spring

contacts hitched on the chassis when the circuit boards are housed in the chassis.
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.0 3,DEC 2003 It is desirable to provide a device V\:hl ch has an @B} ﬁgt 2@3
elimnate the di sadvantages described above and provides a gr

term nal provided with nmeans for protecting the spring contact from
deformati on even when accidental external forces are applied thereon.
SUMVARY OF THE I NVENTION: In order to attain this object, the device of
the present invention provides a ground term nal conprising, a board
portion to be nounted to a ground pattern on a printed circuit board, and

a spring contac ect i n |nte r elifhida n of
t he board pgﬂs%ﬁghﬂrt&ﬂr%vﬂ 3 iyl ‘%“flxe boar%gpor |on&twg"sg$1e g %ﬂnd
termnal is further provided with an

i nt egr adessritied gheeand pEOAdS %?W%W@@ﬁ‘@g‘&g%ﬂbmﬁﬁ?a\f% %ﬁ’?gq‘g gpg%% &
spring contact. The engagi ng wal | oper ates as a stopﬁggcﬁl nst irregular
ext er natonfast frem defiquinatich ¢¥en Mhen aeridental gxtermahforses atsappl Fk¥on the
termnal to protect the termnal fromdeformati on. BRI EF DESCRI PTI ON OF

THE DRAWNGS: Figure 1 is a vertical |ongitudinal cross-sectional view
showi ng one enbodi ment of a ground term nal according to the device of

the DFG@QMWQMS a plan view showi ng the enbodi ment of
Figure T Fgure IS a bottomview show ng the enbodi nent of Figure 1.

In order to attain this object, the device of the present invention provides a ground

terminal comprising, a board portion to be mounted to a ground pattern on a printed circuit
C board, and a spring contact projecting integrally and opposite to the direction of the board portion

from one side of the board portion, and the ground terminal is further provided with an engaging
wall which stands up integrally from said board portion to engage the end portion of said spring

contact.

The engaging wall operates as a stop against irregular external forces applied by the touch

of fingers or the like on the terminal to protect the terminal from deformation.

BRIEF DESCRIPTION OF THE DRAWINGS:

Figuré‘l is a vertical longitudinal cross-sectional view showing one embodiment of a
ground terminal according to the device of the present invention.

Figure 2 is a plan view showing the embodiment of Figure 1.

Figure 3 is a bottom view showing the embodiment of Figure 1.
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.2 0: 3 DEC 2003 Figure 4 is a side view show ng the enbodi nent of Figure 1. |

Fi gures 5A and 5B are a cross-sectional view show ng the enbodi nggﬁf
Figure 1 under use. Figures 6A and 6B are cross-sectional views Sh 'H@UQ
convent.ional ground terminal of the prior art. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT: Hereinafter, the device will be expl ained based on

t he enbodi nents shown in the drawings. Figures 1 through 5 show the
preferred enbodi nents in accordance with the device of the present

i nvention. The ground term nal 20 of the device of the present invention
conpri ses aFigyErdisgside asw showing the eshodiment ofiFigwre 12. The board portion 1
may be nounted on a ground pattern (not shown) on a printed circuit board
by sol dering or other nounting technique. The spring contact 2 projects
integrally fromand opposite to the direction of the board portion | from

one side of FightesiSaamd SBoare hictyss-sédtional viewn siRWihgthe dmbétiiimeht ¥ FIARE ] thale of
the board portion 1 is preferably plated for inproved solderability. The

springusontact conprises an end portion 2a, a first body portion 2b which
'S ’

Figures 6A and 6B are cross-sectional views showing a conventional ground terminal of

the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:
Hereinafter, the device will be explained based on the embodiments shown in the
drawings. Figures | through 5 show the preferred embodiments in accordance with the device of

the present invention.

The ground terminal 20 of the device of the present invention comprises a board portion 1
and a spring contact 2. The board portion 1 may be mounted on a ground pattern (not shown) on
a printed circuit board by soldering or other mounting technique. The spring contact 2 projects
integrally fror—x.1 and opposite to the direction of the board portion 1 from one side of the board
portion. It is contemplated that the underside of the board portion 1 is preferably plated for

improved solderability.

The spring contact comprises an end portion 2a, a first body portion 2b which is
configured by being integrally connected to the end portion and extends therefrom such that the
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..configured by being integrally connected to the end portion and extends
therefrom such that the 3 0 3 DEC 2003 first body portion 2b i< 3pPEGezyggo
the board portion 1, and a second body portion 2c which couples the first
body portion with the board portion. The ground termnal 20 is further
provided with an engaging wall 3 which stands up integrally fromsaid
board portion 1 and engages the end portion 2a of said spring contact. In
the enbodi mrent shown in the drawi ngs, the engaging walla specifically
operat&iyzf a stop_wherein the end of the engaging wall 3 holds the end
portio ody pemign 2B is qRposed;te sherboard pordonyh gnd a ssrand odymemian 2rewhichie wal | s
3a standing up integrally fromthe opposite sides of said board portion
and  usgupleshe fisst bedyepartioniwith therhoarst portign.f r om t he side wal |s such that the
upper walls are opposed to each other, and thus engage the both side of
the end portion of the spring contact. The board portion is soldered to a
ground pattern on a printed circuit board. The board portion is provided

Wi th thrOugrlhb@fdﬁﬁdﬂel:mﬁmlbotsﬁhh&%ﬁdﬁd@ﬁﬂﬁﬂxén@%%ﬁgﬁﬂ%%&ﬁdﬁ?hﬁ inits

strength and in its position accuracy. Figures and 5B shows the ground

21T ok P58 K, PEROUIRG ot S B0 1Y

Is placed on printed circuit boar Int 1"on
PO" {0kl S8 OH O SV e Afakifs W4 SekiA P oF-RENSS PADS Shieel
the end of the engaging wall 3 holds tﬁe end portion 2a of the spring contact. The engaging walls
( comprise side walls 3a standing up integrally from the opposite sides of said board portion and
upper walls 3b extending integrally from the side walls such that the upper walls are opposed to

each other, and thus engage the both side of the end portion of the spring contact.

The board portion is soldered to a ground pattern on a printed circuit board. The board
portion is provided with through holes 11 such that the soldered joint can be reliable in its

strength and in its position accuracy.

(. Figures SA and 5B shows the ground terminal 20 according to the embodiment of the
present invexiﬁon, which is placed on printed circuit board 10. In the illustration, the board
portion 1 of the ground terminal 20 is secured to a ground pattern on a printed circuit board by
soldering. More specifically, a plurality of the ground terminals 20 are placed on a table. An |
automatic machine (not shown) absorbs the first body portion of a spring contact by using
vacuum and at the same time carries it to a predetermined position in the printed circuit board,
and there, by releasing the vacuum absorption, the terminal is placed with the underside thereof
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.. soldering. More specifically, a plurality of the ground terminals 20 are
pl aced on a table. An automatic machi ne (not shown) absorbs t prﬁézmH

body portion of a spring contact by using vacuum and at the sa

carries it to a predetermned position in the printed circuit board, and

there, by releasing the vacuum absorption, the termnal is placed with the

undersi de thereof 4 0 3 DEC 2003 down on the circuit board. Then, by

passing the circuit board through a soldering bath, the termnal is

sol dered onto the printed circuit board as well as other circuit elenents

on t he dainlénQBe cifdult®didd. T0RAby PR the Bﬁéuitﬁogﬁtﬂf:oﬁgﬂgs&ﬁé 'rgr\ﬁkh,%ﬁ)e s

brought into contact with the shielding panel, SSi s, ane or the |like
in Ord%mfixﬁalgsrébm it : ' .cihrcuit board
thereto. This wor Eedi Jgﬁ?og{e% (&)’i?i %&%@?ﬁ%@%ﬂ&éﬂfﬁ? t%#%@%f‘&%ﬂ?ﬁﬁ%&ﬁ Pripted
groundc{rg&ip%%% of the device into a casing that is provided, for
exanpl €, W ! shielding panel inside thereof. As the board enters the
casing, the spring contact is pressed down toward the side of the board
portion (inside), so that the end portion of the spring contact may be
separated fromthe engaging wall. ~This condition can keep the ground
termnal i nAdispthgh thecsround termningl 20Hs brokghsiintb gontactvdth the shdelding Ipaselcondi t i on,
the part of the spring contact to contact the shielding panel is required
to be, chassis, framieor the likeint ordérith gtduad Heigeduid pattera oe kthe pringddasirchit 8oarihe end of
t he engagi ng

thereto. This work is performed by housing the circuit board via the ground terminal of the

device into a casing that is provided, for example, with a shielding panel inside thereof. As the

board enters the casing, the spring contact is pressed down toward the side of the board portion

(inside), so that the end portion of the spring contact may be separated from the engaging wall.

This condition can keep the ground terminal in enough contact with the shielding panel.

Under this condition, the part of the spring contact to contact the shielding panel is
required to be, even under contact with the shielding panel, higher than the end of the engaging
wall, as well as under non-contact condition. Therefore, there is a permissible range within the

movable step (oscillation range ) of the spring contact.

Although the configuration of the present device has been described above, the following

specific advantages can result from the configuration.

The ground terminal according to the device of the present invention is provided with an
engaging wall that stands up integrally from the board portion to engage the end portion of the
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. wald, as well as under non-contact condition. Therefore, there is a

perm ssible range within the novable step (oscillation range ) of the
spring contact. Although the configuration of the present device has been
descri bed above, the follow ng specific advantages can result fromthe
configuration. The ground term nal according to the device of the present
invention is provided with an engaging wall that stands up integrally
fromthe board portion to engage the end portion of the 5 spring contact.
Thus, the engaging wal|l operates as a stopper against irregular external
f or cesSPrASSPIaE- \E%B?a the ngagjag wall opprates ak @ StopReE Against ircegylanemiernaldordesal , to
protect the termnal from deformation. Therefore, the ground term nal
accor deppiied whema fipges oe the likevounbes the gedund iterminal, tolprotedt/the tempéml fomh as poor
contact made between defornmed spring contacts and chassis, and obstacles
t 0 houdéforgnatipar Thérefose, drugrohdxgmhinal adedrding®elthe preséry devics @mtetimtihdte hed on
chassis when boards are housed in chassis. Sinmlar to elements for other

pri nt egissdvhmtagdsSuctSdspebr &diRact AHE BetiveérdettneR sprhidicoRf288 QR4 ch43GY i@ Can be
nmounted on the circuit board, autonatic machi nes can be used. Accordingly,

R e e T e D e T s A

provi dgs n adyantages and so is useful for taking nmeasures agai nst
noi se Whﬁ"fs{e‘%ﬁ‘ﬁ&‘ﬂ%&el ectronics

Similar to elements for other printed circuits, since the ground terminal of the present
device can be mounted on the cifcuit board, automatic machines can be used. Accordingly, itis -

possible to reduce the number of operation processes without any person.

As described above, the use of the ground terminal of the device provides many
advantages and so is useful for taking measures against noise and EMI in various electronics

equipment, such as displays using CRT, TFT and STN color liquid crystal.

Various changes to the foregoing described and shown structures would now be evident
to those skilled in the art. Accordingly, the particularly disclosed scope of the invention is set

forth in the following claims.



.equi pnent, such as displays using CRT, TFT and STN color liquid crystal.
Various changes to the foregoi ng descri bed and shown structurif mﬁ d _now
be evident to those skilled in the art. Accordingly, the partt 3u |Um3

di scl osed scope of the invention is set forth in the followng clains. 6
0 3 DEC 2003 WHAT IS CLAMED IS: 1. A ground term nal conprising: a board
portion to be nounted to a ground pattern on a printed circuit board; and
a spring contact projecting integrally and opposite to the direction of
said board portion fromone side of said board portion, said ground
termn 1 §Ng an engaging wall which stands up integrally
from said board portion and engages the end portion of said spring
contacty. 2. 4, ] .according to claim1l wherein said engagi ng
wal | delf’i nes‘f‘ %g@%%ﬁﬁ;ﬁlg'end of said engaging wall holds the end
portion of id sprin ontact.,.3. The .ground ternnal according to claim
| wherein séﬁ@ggﬁéggpﬁagﬁgf“ngpéﬂa§nﬂﬁd&ﬁFgﬁPﬁFPVnmﬁF%ﬂ?ﬁ“%m%ﬁﬁgsite si des
of said board portion and engages t he both sides of the end portion of

sai d spri ng 2SBHRggqatact projecting integrally and opposite to the direction of said board portion

from one side of said board portion,

said ground terminal further including an engaging wall which stands up integrally from

said board portion and engages the end portion of said spring contact.

2. The ground terminal according to claim 1 wherein said engaging wall defines a stop

wherein the end of said engaging wall holds the end portion of said spring contact.

3. The ground terminal according to claim 1 wherein said engaging wall stands up integrally
from the opposite sides of said board portion and engages the both sides of the end portion of

said spring contact.



;7 013 DEC 2003 GROUND TERM NAL ABSTRACT OF THE DI SCLOSURE: A ground
termnal that includes a board portion to be nounted to a ground pattern
on a printed circuit board, and a spring contact projecting irf 8beC!3003
and opposite.to the direction of the board portion fromone side of the
board portion. The ground termnal is further provided wth an engagi ng
wal | standing up integrally fromsaid board portion to engage the end

portion of the spring contact. FIG 1 8
GROUND TERMINAL

ABSTRACT OF THE DISCLOSURE:

A ground terminal that includes a board portion to be mounted to a ground pattern on a
printed circuit board, and a spring contact projecting integrally and opposite to the direction of
the board portion from one side of the board portion. The ground terminal iS further provided
with an engaging wall standing up integrally from said board portion to engage the end portion

of the spring contact.

FIG. 1





