ELECTRI CAL CONNECTI NG DEVI CE BACKGROUND 1. Technical Field The
present invention relates to an el ectrical connecting device.

52. Rel ated Art In order to reduce the size of electrical
connectors, one type of electrical connector w thout an insulative
body for holding term nals has been devel oped, an exanple of which is
shown in FIG 1. In the electrical connector 1 disclosed in Taiwan
Utility Mdel Patent NumMprESATICOU. EONNESTING DEVECE 1. a
plurality of terminals 13 are arfayed on a printed circuit board 12
receivable in a netal shell 11. The plurality of termnals 13 are
directly soldered to the pri nted%ﬁ:&#ﬁt% d 12 without using an

i nsul ati ng housing to hold them so that no space for accommobdati ng

t he insul ati ye hopséHificAlFieRAqui red, thereby reducing the hei ght of
the el ectrical 15connector 1. The printed circuit board 12 has two
rows of soldering pads 14, and the plurality of termnals, 13 are
respectively sol'dérREgscghityephen %@tﬁg\“q ycleetisalicpnnegting qevissal |y, t he
termnals 13 may be soldered to the correspondi ng sol dering pads 14
one aftey angtherppmted Rk and pl ace operation. However, 20such an
assenbly process is time-consum ng, particularly when there are many
termnals 13 to_be sol dered. Mor.eover, w th continuing reduction
of the sizes of IB| @€eF dRj kedyesitbessize i eleptricahicennesterso opgi tyge nefde
smal | er and comh@: : ] : FERA i ck
and pl ace, b?lﬁggli% Cg I’IEV\(}' fﬁé*ﬁ%%@%%l%ﬁgag@ mffe%tdg!tht?%i ‘%gj“fé’f’j Sgltlj%h
type of el ecbeércdévaiopaiean @xsmpBUvidRYh is shown in FIG. 1. In the electrical

connector 1 disclosed in Taiwan Utility Model Patent Number M390560

10 and shown in FIG. 1, a plurality of terminals 13 are arrayed on a printed

circuit board 12 receivable in a metal shell 11. The plurality of terminals 13
are directly soldered to the printed circuit board 12 without using an
insulating housing to hold them so that no space for accommodating the
insulative housing is required, thereby reducing the height of the electrical

15 connector 1.

The printed circuit board 12 has two rows of soldering pads 14, and the

plurality of terminals 13 are respectively soldered onto the soldering pads

14. Traditionally, the terminals 13 may be soldered to the corresponding
soldering pads 14 one after another by a pick and place operation. However,

20 such an assembly process is time-consuming, particularly when there are

many terminals 13 to be soldered.

Moreover, with continuing reduction of the sizes of electronic devices,
the terminals 13 are being made smaller and smaller. Smaller terminals 13
are more difficult to pick and place, bringing a new challenge to the

25 manufacturing of such type of electrical connectors.
SUMMARY

One objective is to provide an electrical connecting device comprising



a plurality of electrical connecting elenents that can be installed
si mul t aneousl y. Anot her objective is to provide a free-standing

el ectrical connecting device. 5l n accordance with the above

obj ectives, one enbodi ment proposes an el ectrical connecting device,
whi ch may conprise at | east one electrical connecting nmenber. The

el ectrical connecting nmenber may conprise a plurality of electrical
connecting ehemhithBryanst AdcRIEN abbeheeBNP OBRMentsT NBatd|dahalbet ¥n@dlled

el ectrical connecting elenents may be arranged along a line 10 and
conpri se a b&deulpseedn, two connecting portions, and an arm porti on.
The base portion may conprise opposite first and second edges. The
connecting porti ﬁngﬁ SSRERt iV ; frorn i ds
of the first edég?ﬁ% e Fn1po%tFbﬁhﬁﬁgﬁ%g?%ﬁgg?ﬁg%ﬁggw%%gﬁﬁ%h&%e ween
t he oppositedevids. of the first edge. The armportion may be further
configured 15 to extend upward and along a direction fromthe second

0 d_ 1 _ . ti on
wth a contact ShAFaRaenskoy i L ARRY SHedREe i AURLACNERD0R

conprise a celebtridabwenheding devices uphioh tindyg celnprigatas . leddh oneoslbctaament
may conprise a body portjon ﬁgg % plurality of parallel finger,
portions ext &ABRGTHE TBAPHe ye e%‘:?;o?qqnﬁﬁt.m%&?ﬁ“ T igeY cpePirort

connects to gn&m@% 5@%1&&%?%59&@@ &1b%ﬁts0£n@%C&n?diiaafe_eeamg&fen@f
the electrical connecting elenents a a connection that is configured

to be breakafhe plirhbtysofphenttical gophentmmgtetements mey peciriangtd aloxg @rdthef r om
the end qE)rgrtio s of .two outerrp)sttones of .the finger @ortions ﬁf t he
conb el &rent 2BHFORPHRG HES BPFILY ¥R PPEFHIPRLOIINTA 4L 4 ST PPN
first 25 edghe Gdie fadynpasd i mmiset fighoskattie! an@fecomy eﬂ?esab% t he
two supporting elenments, The base portion of the electrica

connect i ng eFerRsstingpprionsapy wpectiyelyrke foamgd ordhe gpprsiteiongs ef Bivent s

extend adj ac th I ) . t gl.cal g i emj.ce
o anot her - etpick SRk i, AR portion myff <RI oGP KRAAGE Helfhdi®Hl
connecti ng mephesite ands of tleofipst edgs Ehphom pbition mhy &k dotthéroainfigured

SRR N EHE R MTEOM L Ve
portion conpelgd. nm‘h@laﬁﬁj:idrﬁ'oﬁ nfaStcodi}ist RCEUMIAR PARSwith W oRldce BEHAG
portions bent upward and respecfivel'y extending adjacent to opposite
ends of the faqing upwgel The rewardde CHORPPRETLITHHS CHBPTENIa Cemberlemert v
on ends of t Qﬁd LHR supporting elements. The comb element may comprise a body
portion and a plurality of parallel finger portions extending from the body
20 portion. Each finger portion connects to one of the connecting portions of
each adjacent one of the electrical connecting elements at a connection that
is configured to be breakable. The supporting elements may respectively
extend from the end portions of two outermost ones of the finger portions of
the comb element and along the direction from the second edge to the first
25 edge. The body portion of the comb element may be above the two
supporting elements. The base portion of the electrical connecting element
may extend on a plane, and the supporting elements extend adjacent to the

plane.

An electrical connecting device of another embodiment may comprise
30 at least one electrical connecting member, which comprises a plurality of

electrical connecting elements (arranged along a line} and a removable



5 extending portions, and an arm portion extending froma | ocation
bet ween the opposite ends of the first edge. The arm portion may
extend upward and along a direction fromthe second edge to the first
edge and conprise a contact part with a contact surface facing
upward. The renovabl e conponent may conprise a conb el enent and two
supporting el enents. 10 The conb el enent may conprise a body portion

and a plural icBMprlexﬁ.ar]@édh?éleéﬁi@ﬂleéo&f%ﬁﬁg)'Bﬁm?éﬁE %Bﬂljpﬁgcéc h akd RBreRAdy
portion. Each finger portion nay connect to one of 'the connecCting

portions of ecevprisgigacrpesiteodasioand ecaridesdges.chio entendingi pertiohe rentt s
at a connection.that ,is confi,gured to be. breakabl e.. The ,su It

ol ement s may "PRERh AP yERECRySIE Eatendite Aiscer doTeprosite ieBdR BrtRe
out er nost onea%aftv&dleoﬁhmg portiohoferméd trbdecvdly elreeRid ofndle akvang
the direction frgmthe second edge to the first edge. The bod

portion df tKSCASINE RATHARS: ANARP PE DpgoR sxtadingirefiny decating bstwsamnt s.
The base portj : i 0 i n a
p rtllleé)(g:vdg%lt& tQﬁ’dseéifétPE FrG¥dg OMEGih ?gngdéljexw Ex BBy u?ﬁéﬁ{)‘aﬁ'tdo

pl ane, and t orting el ements“may exte acent to ane.
20To better ahogrsdmaedtio dropi dhe scesidr ¢dgedioothe dttst edgs and comprise a

characteristics _and advaptages of the present invenjio enbodi pent s,
Wi th ref er encanEg WAG dr M hgeniah SUERRY | HOREr PVALE ai HBg FeROVADIE
expl anat i ons coRpbiént BESERLMbriel! LborhbEléaW MdStwo supporting@ements.

invention will be described according to the appended draw ngs in
25whi chi0 F| GThe coRdwelemepbmag rompiae adraskytpartien andarideradiy of paraii¢l 2

: hemat i . . . Lo _ cal
connect i ng. dEUPELPARERL eXfalin BOEhE §R) BRI, Pl S B ARG may o1
enbodi nent; conndet G ¢he sf ahs coanadting patispecifi aaehi ddjashnt anie oot the

depicting a printed circuit bpard and an el ectrical. connecti evi ce
separ at eq 11 BIFCHG sAPHESInE AR Bod CPREEGTHIG FoCOMEEHboR Hont
FIG 4A is appGiepR! i ThdPRIppBAsiid M8mehisUshy AlshetiveRPEGEND Sroth fIRENGADI e
5conponent according to one enbodi nent;
15 portions of two outermost ones of the finger portions of the comb element
and along the direction from the second edge to the first edge. The body
portion of the comb element may be under the two supporting elements.
The base portion of the electrical connecting element may extend on a plane,

and the supporting elements may extend adjacent to the plane.

20 To better understand the above-described objectives, characteristics
and advantages of the present invention, embodiments, with reference to the

drawings, are provided for detailed explanations.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described according to the appended drawings in

25 which:
FIG. 1 shows a conventional electrical connector:

FIG. 2 is a schematic perspective illustration depicting an electrical
connecting device mounted on a printed circuit board according to one

embodiment;



FIG 4B is a schematic perspective illustration depicting a plurality
of electrical connecting elenents soldered to the printed circuit

board according to one enbodi nent; FIG 5 is atop view
showi ng an el ectrical connecting device according 10to one
enbodi nment ; FIG 6 is a schematic perspective illustration

depicting an electrical connecting device nountable on a printed
circuit board aqaoy diifg stReraft@! p&tpLuRedilyRation deli)ictinfh%in?ed Srdhit
schemati c perspective illustration depicting an el ectrical

i sconnect i ng baaid ad rbelaetaishlecammesting dettiecisapiarated fropotie primtedorisivily t o

anot her enbo Fi%n% : 8.1 emati c perspective illustration
depi cting an%g ec CFP%dé?é:é:O(C)iﬁnr?e%{liﬁong Eg{]}i ce according to anot her

enbodi nment ; FIG 9 is a schematic perspective illustration
depi cting an el ddfx iddals 20cmmest pergpattve ¢Busicition diepiypting aaremidvable
enbodi nment ; | S..a schemat,i erspective illustration

FIG 10 is. . <
depi cti n@ a BSPPSH‘?WFRI%{%@ oé]leee@%'}q%&[ﬁ\mtconnecti ng devi ce according
to one enbodi nent; FIG 11 is a top view of the bottom nount type
el ectrical connddG.Ag Wevschematicfpetspedfive Bhisir@ionl depisting & phaaRty 6f
ti il lustrati I cti bot t
perspective Ieleclflr?ca:rl acén%récgggp ! glerlnggtsa solcc)lerecc)lmto the printed circuit board

according to one embodiment;

FIG. 5 1s a top view showing an electrical connecting device according

10 to one embodiment;

FIG. 6 is a schematic perspective illustration depicting an electrical
connecting device mountable on a printed circuit board according to another

embodiment;

FIG. 7 is a schematic perspective illustration depicting an electrical
15 connecting device mountable on a printed circuit board according to another

embodiment;

FIG. 8 is a schematic perspective illustration depicting an electrical

connecting device according to another embodiment;

FIG. 9 is a schematic perspective illustration depicting an electrical

20 connecting device according to another embodiment;

FIG. 10 is a schematic perspective illustration depicting a bottom

mount type electrical connecting device according to one embodiment;

FIG. 11 is a top view of the bottom mount type electrical connecting
device of FIG. 10;

25 FIG. 12 is a schematic perspective illustration depicting a bottom
mount type electrical connecting device installed on a bottom surface of a

printed circuit board according to one embodiment;



mount type electrical connecting device installed on a bottom surface
of a printed circuit board according to one enbodi nent; HG 13 is
a schematic perspective illustration depicting a printed circuit
board and a bottom nount type el ectrical connecting device separated
fromthe printed circuit board according to one enbodi nent;

FIG 14 is a schematic top view showng a plurality of electrical

Sconnecting nen@gGs B iaGhechehtitia pérkpictide Clﬂlﬁ;§1h*étlonbﬂéiﬁ1@!txﬁ§Cepliaﬁhﬂﬂ to
one enbodinment; FIG 15 is a cross-sectional view along |Iine 1 of

FIG 14; circyif hoard prd s it MeuUNe t¥se elgolical | canscetng odilce

e, ot . 2 EAERED U5 R IRE] AR SRR e gl o

schemati c perspective illustration depicting an electrical connecting
devi ce nount abl &lon & py ians@dnetic copt vissasbowngoa dilnglity o&n@ied:teical
enbodi ment S chenmat i ectjve illustration
opt ot . anceMssHpPE aphed disEedy R Rauvied HERE PRR HFosrdnghee
enbodi nent ; apBodimditG 19 is a schematic perspective illustration
depicting an electrical connecting device according to anot her

enbodi nment .

FIG. 15 is a cross-sectional view along line 1-1 of FIG. 14;
FIG. 16 i1s a schematic perspective illustration depicting an electrical
connecting device mountable on a printed circuit board according to another

10 embodiment;

FIG. 17 is a schematic perspective illustration depicting an electrical
connecting device mountable on a printed circuit board according to another

embodiment;

FIG. 18 is a schematic perspective illustration depicting an electrical

15 connecting device according to another embodiment; and

FIG. 19 is a schematic perspective illustration depicting an electrical

connecting device according to another embodiment.

DETAILED DESCRIPTION OF DISCL.OSED EMBODIMENTS

In the following detailed description, for purposes of explanation,

20 numerous specific details are set forth in order to provide a thorough
understanding of the disclosed embodiments. It will be apparent, however,

that one or more embodiments may be practiced without these specific
details. In other instances, well-known structures and devices are

schematically shown in order to simplify the drawing.

25 FIG. 2 is a schematic perspective illustration depicting an electrical
connecting device 3 mounted on a printed circuit board 2 according to one

embodiment. FIG. 3 is a schematic perspective illustration depicting a



DETAI LED DESCRI PTI ON OF DI SCLOSED EMBODI MENTS In the fol |l owi ng
detail ed description, for purposes of explanation, 20 numerous
specific details are set forth in order to provide a thorough
under st andi ng of the disclosed enbodi nents. It will be apparent,
however, that one or nore enbodi ments may be practiced w thout these
specific details. In other instances, well-known structures and

devi h d | he d
2571 G 21 o SRRt Rooof SO eb SR ebPthiR deiafe creafol o
el ectrical cdmpdhicdocietem beard Traciuretigon endembbetneit CRIG. 4048 d 2

according to gne enbodinent. F| G IS, a schematic perspective
i || ustrati onSEREHRAIC] REFSBECHYE; H{%Ha@?r} dgPictigg a3 demoykie LPrapuEht i3dal

connecti ng d%&écﬁ&m%ﬁ%@&ﬁ{eafe%oﬁ{rﬂéﬂtt herrey. i ppest Gi rsé}wrﬁatféogéﬂpgctwe
according to one eitbodi nent 4A is a schematic perspec

i |l ustrationilispiaten rdppictingneleatsicel conpentimgt elBmeatsc 32 dsaldered tonthe
nmbodi t. E 4 il
gep?c!t rﬁg el g%:lgtreldc% Ch@ob%r%g&c?%@rg%ﬁnq%ge% SoP g% e%éf?%“%htgqﬁp ntzed

circuit boardn hqh@redﬁdmg?catlmomectmgbdaﬁa@r}t maiRefee i rtbpgmdwntH1&Sricd and

3, the electrical nect i device_ 3 nay be a top nount electrical
connect i ng d@9‘i“l?€tm§* ﬁ@“&Pe&g‘P' g%F“%ﬁﬁ%‘l%PH% dgwige ecol?l%ﬁf)rhuéé%mtbut

i's not |imteehitd 1d V‘Rv@'é?@étﬁbélakoﬁﬁﬂﬂﬁgtﬂn@ﬂlb%”ﬁér £adf co ing a
conprising a 10 renpvabl e conponent 31 and a plurality of el ectti cal

connect ithg er@n@vﬁbée gompmient Bluangl & plurslityedfedeetiicall canpaeiing ¢legents

el enents 32 89 gh }élﬂrehﬂgnne YERLE SHﬁE%ﬁﬂgséex%%m%“ﬁ‘ cBHﬁ‘Jf t1dC¢he

plurality of elec |ng el"enen can be simu aneously
pl aced onto rehnombﬂmt:eﬂlponemﬁ I sbeatitht 2handuitatien of elaatied .connecting

Consequently, the assenbly progcess for attaching the 15el ectri cal
connecting d&lme@t%ifaa'e h?& ngpﬁ?wuﬁlyr@ﬁqe@ ‘HH% Enf“é?éecérolugsl%oaf‘?@e
and is nore ghd ikdeBé1dkRan ebﬁééqﬁe&mmﬁmgls%mbly ré&sw&eaﬁz@mﬂg fRnt s,
the electrical connecting device may conprise a | east one

el ectri tal celkssuival pepneshng devge 3 to the printed circuit board 2 takes less time
and is more efficient than previous methods.

In some embodiments, the electrical connecting device 3 may comprise

at least one electrical connecting member 30.

The electrical connecting element 32 can have a contact part 321
20 comprising a contact surface 3211 that may face, but is not limited to facing,
upward for contacting a contact pad formed on an electronic device that is

intended to be in electrical connection with the printed circuit board 2.

It should be noted that in this description, representations of directions

such as up, doWn, left, right, front, rear, and the like, used for cxplaiﬁing the

25 structure and movement of each part of the disclosed embodiment are not
intended to be absolute, but rather are relative. These representations are
appropriate when each part of the disclosed embodiment is in the position

shown in the figures. If the position or frame of reference of the disclosed
embodiment changes, however, these representations are to be changed

30 according to the change in the position or frame of reference of the

disclosed embodiment.



The el ectrical connecting el enent 32 can have a contact part 321 20
conprising a contact surface 3211 that may face, but is not limted
to facing, upward for contacting a contact pad forned on an

el ectronic device that is intended to be in electrical connection
with the printed circuit board 2. It should be noted that in this
description, representations of directions such as up, down, left,

right, front, rear, and the.like,  use or_.expl ai ni.n he 25
structure and nb%fe?raéhﬁe S?EHE%E@a?F’tCaSE e{lq?glﬁf §8PB%Cé@%eeﬁr%‘88?2tr%fna§r e
not i ntendedcb@phe: albagd poion B2, hatidiesomdpisek Sinathe \(Resehh @®Bodiment,
representations are ag%%_oprl_ate when each part, of the djsclosed

enbodi ment | & BOHORhBITHE] conBUEdAR seldemiee sugRieed’24 facingedgysawardon
or frame of ggf ﬁrﬁ&@%&fntts'i}ﬁieg'aﬁﬁtlﬁﬁ&ﬁ. Qﬁ&?&gggﬁg‘%h%léb%@?ﬁmeti%ﬁﬁﬂ

these representations are to be changed 30ac e change in
t he posii i onboardf 2 agomprises of phwally of cohecdipsdd @ded Adtenadtie nadextrical

As can be seen in.FlG ch glectri,cal . connect. l.epent , 32. may
Compri s a bacuielhe Memies 3050 pfachT bh i prib el BRG] Rhef po R Ho10tin
enbodi ment, sutfadet @24 uroff aegcte oslkdtguile doatectingOletandnig 38uif age $hé24

faci ng downward for surface nount sol der _attachnent. rrespondi ngly,
the printed EPFEPPRdBESoRIAGE Eaﬁ%lt«rmrmaé%d for Detnes 4@9@%&%&?&% JBSOP&ds

21. After thepgbemiddical pa?rutestivige ﬁ%ﬂpﬁ{ 339 JrShP ARt P ohR& ting
printed circurt board 2, the sol de“mfg@ surface 3224 of each

el ectri tal colenwnt BAgarbe prassed3dows tofprmithe solderspoumrdioegd22ént act pad
21, prepared for being soldered thereon. In sone enbodi nents, a part

o e e o HEY AT Ll SAESHII. Sy E, C

be pressed down to torm ring sur ctrical
connect i ng mentagpluBlityraf/clectipnl cmnetting ¢lemnnts 32 thiat &d atranged gougal ity

of electrical, conngctin nt 2. that ar rranged, al on | ine
a5 Shown | n S SBORAT ST08, Pratd dn GrGrRon Y Bt aBtoch 2o 21 ogn
the printed gidsitittd bie@iitbdara2earabir dniaire. | i ne. 15Referring to
FIGS. 3 and 5, the base portion 322 of each electrical connecting

STt I AN I I A R
Connect i ng by S e T R S Tha anEaare
ends of Each electrical connecting element 32 may further comprise two connecting
portions 323 and an arm portion 324. In some embodiments, the two
connecting portions 323 may respectively be formed on the opposite ends of
20 the first edge 3221. The arm portion 324 may extend from a location on the
first edge 3221 between the opposite ends of the first edge 3221. The arm
portion 324 may extend upward and along a direction from the second edge

3222 toward the first edge 3221.

As shown in FIGS; 2, 4A and 4B, the removable component 31 is

25 configured to connect with the electrical connecting elements 32 and to be
easily separated from the electrical connecting elements 32. The removable
component 31 may comprise a comb element 311 and two supporting
elements 312. The comb element 311 may comprise a body portion 3111

and a plurality of parallel finger portions 3112 extending from the body

30 portion 3111. As shown in FIGS. 3 and 5, each finger portion 3112 may

comprise an end portion 31121, which is bent, for example, perpendicularly



20 the first edge 3221. The armportion 324 may extend from a

| ocation on the first edge 3221 between the opposite ends of the
first edge 3221. The armportion 324 may extend upward and al ong a
direction fromthe second edge 3222 toward the first edge 3221. As
shown in FIGS. 2, 4A and 4B, the renovabl e conponent 31 is 25
configured to connect with the electrical connecting elenments 32 and
to be easily separated fromthe el.ectricgal nnect i.ng ,el e ts .32
The removabl &30 GRBORGA STy e wstidh oL R RS G e?
supporting ekenssttiagFlmedihd2 apatcomhesmnt Ihd JTBMeGRIPIS FOCE D Hor

portion 3111 apd.a plurality of parallel finger portions 3112
ext endi ng fr 6FAUCHRE HSAfrongibsusty that1the conpectipsnis breakpbls amd sagy by

each finger BasidnORo SkbaraiBYhe OPRdvaBIARRPENART Bl ORoRl JRL: clbbtkich 1S
bent, for exanple, peéfendlcularly and connects to one connecting

portion 823 epnesatingadicawats 38| est shioval i}l()oﬁf@:&t i4dy asidedBnt Be satnea
such that it neRDeRBIRE e tonieieRofRE meRiss HEIMEL Bk Tt LB RR,

t he renovabl enee@opolesbms nfodimédte, ik eohn¢ti@h may compaed hnzas @Eent s
32 as shown '\P FIGS. 4A and 4B. In some enbodi nents, the connection
may conpri se YaPlaPEd&rOWee notch or at |east one cut. In sone

enbodi ments, the connection may conprise at | east one V-shaped

groove. The el ecithel dlédtrieAInioRadigE EYICRisScdnFige i oy Bee-5@ndi8g on
free-standing on_ 10 the grlnted circuit board 2 after it is aced

on the pint & pintgdcircwbaprd2 alfey ibisplpredprrthepriptedmiecuitpard 2, as
n _ , . e :
suppor ting ekgupRtSERID Cffe gggs Qﬁoqﬁa%gﬁ@deelfsﬁl%ts%r 19 e dl%ﬂto%%g bE]\?a].l%el ng

di sposed, on two opposite si ectrical conne evi ce
3. The suppomnbt dgnitdde ne riteid 2ispmsednen aiioy pppositensitlesef| thsi elettyical

configured tq provide,a.free-standi ng .support t he electrigal 15
conneat | ng deoneting ice fa: ThAGURPIRE  DameRoAKL T ERRaL B notan
be freestandierdudiRelyheopfiguit@do réae b fbé@itﬁ;cﬁn%fstgort to il @kasiesl on
the printed circuit board 2. As illustrated in FIGS., 4A and 5, in

sone enbbdi mepRReCtingdevigs 3suph dhatithgyeles el roanectme, dayirect parebs/frext end
fromthe end IO : fi rti of
the cor r espoy LmecO e Fihul clebfhe ShRI Tofter 4 19RO T pAbEA, 0
can extend i nirchié bdandek t Apillustraredtin@F1G8r 4.4 apd Bdimgpmsecuhaddiewtgss, 8222
toward the correspondi ng firs e 3221. As ca e _seen re clearly
nHG 5 o R0 TR gtehieRls. 32 SesteRvalh e, o BN of vt
311 from one 3312 obftwbheute@iidst Eirpe® portibht 3102t Hethet frfespbktiingMaomd
nost portions of the armportions 324 and the 25 contact parts 321

of the & ect flesgant dbhndae snppatipgelament3 by ean exdendein the dyectusirom t he
. ! | : ) NPl
arm porti onst@f}ameggy@gd@g SU6 eﬁg?t-’*?%% 158 ﬁ]%s%c{i‘fﬁggéﬁcﬁﬂgifﬁgﬂ‘%%”

to prevent the cont rts 321 ectric nnec
el enents 32 B3 tApgimbe sBacmoseclehdy suppor b, thg sepponting daierdxd1@nds

past e cont EhaIBAY i domb MR 1R %4 Yo HbortRe b LRG3 11
to the other side where most portions of the arm portions 324 and the

25 contact parts 321 of the electrical connecting elements 32 are located (e.g.

beside the arm portions 324), and at such location provides additional

support to prevent the contact parts 321 of the electrical connecting

elements 32 from tipping. Because the supporting element 312 extends past

the comb element 311, the body portion 3111 and the finger portions 3112

30 are above a region extending between the supporting elements 312. In

some embodiments, the two supporting elements 312 may extend only at a

side of the comb element 311.



30 are above a region extendi ng between the supporting el enents 312.
In sone enbodi nents, the two supporting elenments 312 may extend only
at a side of the conb el enent 311. As shown in FIG 2, in sone
enbodi ments, the base portions 322 of the electrical connecting

el enents 32 and the supporting el enents 312 may be forned adjacent to
the plane. As such, when the electrical connecting device 3 is placed

on the printed cjrguit b 2, the base.portionsg 322 of h
el ectri cal conné%stﬁ(iir?b”nellnglﬁbggsi%?%ﬂ%ﬁ%%ﬂ%p@?fqaﬁ%p%ﬁ@ﬁ%3?@ ngflf are
si mul t aneouskjecafal Bshindchfg RIdne 3¢ iahE Uhé s eleBledW 81 Nghad be

free-standi ng support. In some enbodi ments, the electrical
connect i ng dg‘?}’m‘f@ adjaessripsthggplane.| eAs sughewlpn dhe jedasiricad fi9BReG NG

menber 30 mayefiuL Bhgry i 8 SrimbachcdRTRAReS, &é’bﬁ%ﬁﬂ%ﬁ 322 of

configured to connect the two supporting elenents 3
renovabl®e cotiposlectricdllcanmetongrekenfantd2 pod tthosupporting aletrieatsp3 EX et

enbodi nent, as own iLn FlL.G t.he electric connecting devige 3

mmy compri se UHBRE ALY Aesif Be sRBAEETlRGR 2 TONERE § Be®Flenitan o
conponents 3iupgoaeh pl ate menber 33 is configured to 15 connect the
two supporting elenments 312 of the correspondi ng renovabl e conponent

31 to forma frame portion. Mreover, in sone enbadinments, the plate
menbers 33 are dBARBECIPOHORS RS SHsHisAERREctipR dCKsH RIS &t te

nmenbers 33 f Q| 6n§@mqé£ég:lgﬁgéétir%nnﬁﬁﬁe9@0 ARAY RehesS88mpASe @ plate

pi ckand- pl ace operati on. 6 1s a schematic perspeclive

|11 ustr 3t i onmeapeeti3ngvhieh ds centigwal tecinnaedti thy twevsuppogingmelemeatsl e
on a print ed3°f%ro?m$trep'{%%5 e%%nﬁa%ﬁ%tdh“tt%.t{)&ng’}%rﬁeeﬁ jggodi ment. A
: e ele i'ng

shown in FIG ctrical® connec evice 3a s simlar to
the electrical connecting device 3 of the enbodi nent shown in FIG 3
except that in BhGQhet présenelcagtadimant, consbownni dfléneht tBacle@Bcal
conprises a hase portion 322a, which conprises be sol deri.n art
3225 Corr osHONGEHGE RS BRY PmeTiRr FRO IS Glib3 3 soRs T Bh o
plurality of i wiettnidvablegbonigdiRais??l. Baghpla@he@beesh isocomgipaiadeot he
respective bent soldering part 3225. After the bent soldering parts
3225 of 11 he &PRRECE theatwe SrREHnS Glemenie Al o3she spuesondmgcgniqyable

correspondin gOﬁ'lBE)M 1@ ©3m22 fraRfd! é;tgtif)ﬁ.m&%b%r? HRARE RhihodimAtE

renoved and the el ectrical connecti .
the plate members 33 are connected. In some embodiments, the connected

plate members 33 form a connected section 34 that can be used for a pick-

and-place operation.

20 FIG. 6 is a schematic perspective illustration depicting an electrical
connecting device 3a mountable on a printed circuit board 2a according to
another embodiment. As shown in FIG. 6, the electrical connecting device
3a is similar to the electrical connecting device 3 of the embodiment shown
in FIG. 3 except that in FIG. 6 the electrical connecting element 32a

25 comprises a base portion 322a, which comprises a bent soldering part 3225.
Correspondingly, the printed circuit board 2a is formed with a plurality of
plated through-holes 22, each configured to receive the respective bent
soldering part 3225. After the bent soldering parts 3225 of the electrical
connecting elements 32a are soldered in the corresponding through-holes 22,

30 the removable components 31 are removed and the electrical connecting

elements 32a are left on the printed circuit board 2a.



el enents 32a are left on the printed circuit board 2a. FIG 7 is
a schematic perspective illustration depicting an el ectrical
connecting device 3b nountable on a printed circuit board 2 according
to anot her enbodi nent. As shown in FIG 7, the electrical connecting
device 3b is simlar to the electrical connecting device 3 of the
enbodi nent showmn 5 in FIG 3. The difference between the two is that

in FIG 7, the itcal gonnectin evi b.does .npt conprise the
at 6 member o 31O BissBOBREE phBsftRe fifistRici SBbihe SShBELRE cos
two di stinct cehetingaiice3t evlunt®larenhaesintdd circuit board 2 hkéordthgd ® a
schematic pers &cti ve illustration depiéa"ign an electrical

4

10connect i ng 2HRWFEE™ pdigicpby &isﬁ‘&o?"ﬁ 1895 %Qiﬂﬁ%lrﬁoﬁn%iW‘ﬁ n
FIG 8, the spliehifab 1ROBARLANGEHiRRIS: £ BP IR 66 Ca

connecting nmenbers 30a. The electrical connecting nenbers 30a are
simlar fo tlweFGedt rTheadificnee betwepnnbaiiwosis 3igatah Hlbe 7e lectlectrighl

connecti ng deyl . . od| in FlG. 7 X t that
M F G B esoniapng dBvicholt SR e R ol st R il AT
conponent 3laleefricabheomicetihy idevice Gbrovagirisag twe direnct3éactiiay connecting
sufficiently extend_and connect to a correspondi ng supporting el enent
312a of the P@ﬁ@ﬁ%%ﬁ@ conponent 3la of another electrical connecting
menber 30a. FIG 9 is a schematic perspective illustration

depicting an el quiy igFa aZeROMBLE hePedlodd DRisRBiGE depidting anOclatrgichier
enbodi mrent. As shown in FIG 9, the electrical connecting device 3d

and t hel®l ecCPPRefing slekiceSicragearing © anoshes esnbadiment. pdt phavsmpt FiGng
Lo elect 1 cal (ROPBEEINGodRERAE Jevile SCILHGRRE b Mledtribl Wbl !

el ectrical connecting el enents and a renovabl e conponen
conpri si ng anconiEre30aenthatitcand] romestipg antmbeys S0anaatssmil25t@B 2.

The differenc etyween the electri | connecting devices 3 and,3d.is
That Cthe- el oefeeREal catsdte Pty PBotiRe BihicL snE ghulh i

nmenber 33a, ad ehiv@dimientsshenal th BIGR| Besdept I8 {f FIOe & Wach esouabl e
conponents 31 are attached to the plate nenber 33a. HG 10 is a

schemat 1t pePupREHNY slemenips? k2atqfdhe srape vablsgprapensnt ha of one electrical

connecting member 30a may sufficiently extend and connect to a
corresponding supporting element 312a of the removable component 31a of

another electrical connecting member 30a.

FIG. 9 is a schematic perspective illustration depicting an electrical

20 connecting device 3d according to another embodiment. As shown in FIG.
9, the electrical connecting device 3d and the electrical connecting device 3

are similar, both comprising two electrical connecting members 30 each
comprising a plurality of electrical connecting elements 32 and a removable
component 31 comprising a comb element 311 and two supporting elements

25 312. The difference between the electrical connecting devices 3 and 3d is
that the electrical connecting device 3d comprises only one plate member

33a, and the two supporting elements 312 of the two removable components

31 are attached to the plate member 33a.

FIG. 10 is a schematic perspective illustration depicting a bottom
30 mount type electrical connecting device 5 according to one embodiment.

FIG. 11 is a top view of the bottom mount type electrical connecting device
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30nmount type electrical connecting device 5 according to one
enbodinent. FIG 11 is a top view of the bottom nount type el ectrical
connecting device 5 of FIG 10. FIG 12 is a schematic perspective
illustration depicting a bottom nmount type el ectrical connecting
device 5 installed on a bottomsurface of a printed circuit board 4
according to one enbodinent, and FIG 13 is a schematic perspective

illustration:depkrgti ri pt. K CUI rd.4 . d a hotiom
nount type e?e‘%ﬁ?ﬁ'a{@cﬁﬁéé?ilgg é:gl\?ﬁlg{e&@%gs Bgtr“é lelglsﬁg%%l fiﬁ%lc%% At ed
circuit boar dotomcmoudi nypet clecthieale ohadictivgtdevickS idstalie’l an<cbeneini C

top view show a plurality of electrical. connecting nenbers
attached to aurfsl?qeangadpre?ﬁeé&rf:mﬁbaﬁr& ‘ﬁa%f@e. B11RGHE SRR RboHI R
FIG 15 is a]8h9aSchkaritopatpastiowiidlsefon dBgicind a PrintddGirdtdt bdaid &l GS.
12 and 13, for 10 explanation purposes, the eléectrical connecting

device 5 is pbdithosieatmepst gpe ieph gonpretipgidsvisd eapetited foar thed i s
turned over. rrg t . y~dah ica onneeti_ng
device 5 conBﬁlﬁIsegs ?fr@%{ t}%sa l‘:druc)j"f'S alc?t%d[n%d Jr(f’oo,ntﬁt gﬁ%éﬁlg%{nlrt'i cgﬁébg rQan g‘{: ' ng
menbers 50, ecdematortpp vEwshewingapladaliey afosiparesltconfeaing members 30i ty

Connect | no. meHUE30a Heh e bayd radtoditt e SHLEERgFIG: dient s
52 connect t g 4 bRs§-ssmivabl GefolHRNER 131loBRIC. hat meG%S.&Q%HMP!é&CGSS

for installing the electrical connecting device 5 to the printe
ci rcui t lhoar 8Xplagatipnp urasses. ethei eleshical connecting davisen® ienpesdionsdt s,

the el ectrical t | - R I r :
el actrical cORECETYY MenpSrERe BB RRP 8 S AR fiRefine 1y
t he el ectri c&lGSohfigot ihghewdptricdl Gonseaingf depiceed eompanses) butt isi natl

connecti on bet n,an, el ectroni.c device and the inted circuit board
4. In each ol UHER K1 DR RIREHEH o pEIEERE SHOmPRS B Fafl} (comigpising 3

el ectrical cesnebldBoRpenERntsy md ﬂ?mrmyadfrﬁe@ﬁdaladdﬁﬁgctﬁlg lBfents25
Each el ectrical connecting el ement 52 may cogaél se a base portion

522, twh ext eAdi Hyeadr eleewisal sannachise dueiber pPgthsopluradity ofxdectipd an
P r el . :
arm portion é&%ecﬁﬁg%leﬁﬁegﬂ gygcoﬁ@%??gﬁ JQ@%%@Q?@%OH@M WP fhe

opposite first an econd edges e 'two extendl ng
portions 525assesdyc prowky fex irsdlifig dhe elecadjaheentedtingt deviappomi the

ends of the fi.rst, ed 305221. The two..extendi ng portions 525 are
bent upwar d Bgn%élsﬁmgﬁqu Cﬁ@mfﬁ?efﬁ%e”?m connecting portions 523
are formed respectively on the

In some embodiments, the electrical connecting device 5 may comprise

20 one or more electrical connecting members 50.

Referring to FIGS. 10 and 12, the electrical connecting member 50 is
configured as an electrical connection between an electronic device and the
printed circuit board 4. In each electrical connecting member 50, the
plurality of electrical connecting elements 52 may be arranged along a line.

25 Each electrical connecting element 52 may comprise a base portion 522,
two extending portions 525, two connecting portions 523, and an arm
portion 524. Specifically, the base portion 522 may comprise opposite first
and second edges 5221 and 5222. The two extending portions 525
respectively extend from or adjacent to two opposite ends of the first edge

30 5221. The two extending portions 525 are bent upward as best shown in

FIG. 12. The two connecting portions 523 are formed respectively on the
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ends of the two extending portions 525. The arm portion 524 extends
froma location on the first edge 5221 between the opposite ends of
the first edge 5221. The arm portion 524 extends upward as best shown
in FIG 10 and along the direction fromthe second edge 5222 to the
first edge 5221. The 5 armportion 524 may conprise a contact part
521 conprising a contact surface 5211 facing upward as best shown in

. di he..b i . i
upper  surf acTgLnt Tar et hacind GRuaRT RaSsupt A HRuTRE £ RRN Faft
surface nount lsedtidaronatht dzkiaeiat 5001 detpichahpopplbsing endnbhdie @dedge on

the bottom surface_of the 10printed circuit_ board 4. . ln_so
enbodi nent s, %?{21@ g%eaﬁm P&fﬂag ﬁgacﬁ*t@ﬁ% UPSiREd A% ggstaﬁbownslﬁgplgd lgf%d

part.  Ref gldnonfe ddebtidiDfrod2tRNEcd eddte5TI2"RVABIRsiCQIFRONEN! THE MRy
conprise a conb el enent 511 and two supporting el enments 512. The conb

15 el ement 5ammnpertionriFdi By scomeptisepdconteat patt 152ndompsing - contactf

parallel fin ords,ong_E& ngj r he b rtiqn 1.
Each fi nger g(&;&?‘ipeonsbﬁl ac?%pﬁé&erg génn%:ﬁg Sp% grrll, ﬁ%‘i (inﬁ i sﬂioesﬁgtijeand
connects to embodimeest kheg hass t paatioh 232D f mep ctonastisac ant ugper C kil sl

connecting el enent 52 at connection. that is gonfigured to be
br cakabl o whEPBESITER &S AesRIJEBIER U ecfaﬁl&griamarg OF R Qepa srlder

fromits corphasRRndiins aedc@fé"s{)érﬁﬁﬁzg EOMAaTAdNI Bh RREBbSom Judhtehr filke

el ectrical connecting elenments 52 are sol dered. In sone enbodi nents,
t he contect i nnfesl grcgiidogetidf or reducing its strength such that the
connection is breakable. The connection nay conprise at |east one

notch or at \eash Qi CltirodhfloohceBReMiE Botrioh M5 eAEAL Ok 32

conprise at | east one V-shaped groove. own I'n
the two suppehapedgrmipemient s 512 respectively extend fromthe end
portions of two outernost finger portions 5112 of the conb el enent

511 i the direqidamalr b8 s009nd pdag. SERAAR DRILLEL 8005y

5221. The two supporlt el eren re conrigure provi
addi ti onal frempsit@aadomb cdempearil] dnd tseonmppotingdidlanéss S1he Thaeomb

iljj_)p _por t Ilsng elc err}leer}lt[ %1?1n%aynggmgé§eeg %08}? %tort'{orheS flolnEDCF Ll%rfl?rg{ityS& pérﬁl&
finger portions 5112 extending from the body portion 5111. Each finger

portion 5112 comprises an end portion, which is bent and connects to one

connecting portion 523 of each adjacent electrical connecting element 52 at

a connection that is configured to be breakable whereby the removable

20 component 51 can be separated from its corresponding electrical connecting

elements 52 after the electrical connecting elements 52 are soldered. In

some embodiments, the connection is processed for reducing its strength

such that the connection is breakable. The connection may comprise at

Ieast one notch or at least one cut. In some embodiments, the connection

25 may comprise at least one V-shaped groove.

As shown in FIGS. 10 to 13, the two supporting elements 512
respectively extend from the end portions of two outermost finger portions

5112 of the comb element 511 in the direction from the second edge 5222

to the first edge 5221. The two supporting elements 512 are configured to

30 provide an additional free-standing support. In some embodiments, the two

supporting elements 512 may extend past the comb element 511 (FIG. 11).
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Specifically, the two supporting elenents 512 may extend from one
side of the conb elenent 511 to the other side where nost of the arm
portions 524 and the contact parts 521 of the electrical connecting
el enents 52 are located (e.g. beside the armportions 524), and there
provi des additional 5 support to prevent the contact parts 521 of
the electrical connecting elenents 52 fromtipping. In sone

enbodi nent s, ~the.t upporting el engnts. 5 my extend only a
S de of the’ SeABAEHE, THPREY shAtbrn SR MeR S 12 MRy ethE Horg Bog sike &
enmbodi ment s, thehenitask oot 51 Des tie2athed silhehetceabsti cfahe aanpeeidnd$24

el ements 52 may extend on a plane. The 10 supporting el enents 512
may extend aar%éﬁmcop@q HRErtS| e Of ABe SRHCAh e e o are

connecting deydafl & ¢ ShRlRCad 4% Eﬂﬁi&ﬁim‘?gaﬁd kigdtt torOAREL additibhg
base portions 522 of " the electrical connectin elené%ts 52 and the

supporting ebernsut $o sprevente theggpniget s p¥3 Intoddthei eleairicabsandecting

providing a - st aRd} : rt. .1 e Lcal .co ctin Vi ce
5 conpri ses [Ej\’/?gleebl Sa? 2 ﬁgr%)%ﬁgﬁ%\? ggr%&@%&%&’%ﬁé{l{e@&t H‘ee EW V\§ Sﬁ‘@ﬁ%@%%l e

conponent s Silenfeae [P mhe criendhenlysd aisidecofithe gombaldmeradnmnect the two
supporting elenments 512 to forma franme portion. In sone enbodi nents,

the two plate ngnbers 53 nnected as sho in FIGS 11 2.

I n-some enbodi mer BNy El5f BB 4o drebosBmenbes tasc pariins 322 of
connect ed segid @fechical hednneatind &lethgsls f 97 MapiGieriN@n B p@e. The
oper ati on. I n sone enbodi nents, the electrical connecting device

5 conpr I%i ngSERPOrdRg elegieatsed B may exfend adinsent iogtbaadane: 49 syely whent her
conprise a phat : Whi LS ; i t.Q: : t
cuppor i1 ng ol aeREEBEfomicyifiittcy 5 € Hhced e @ifaLDREL bfd A0
frame porti othe base pertwhovi22 nf Fhé8lectiical acobbectingecleimeatsr b2 adnd the

bot t om sur 1 aeSPrGrUS SEpEnfy 37 R A AT oK S B feBr G bg Py
board 4 | S Combisemdat: mppbﬁye_ a through-hol e 43, and the contact pads
41 are di sposed on opposite sides of the through-hole 3043. Wen the
electrical connggt! A% Ses Eotnieing Jevict S Compases tw plate members 53
corresponding to the two removable components 51. Each plate member 53
is configured to connect the two supporting elements 512 to form a frame
portion. In some embodiments, the two plate members 53 are connected as
shown in FIGS. 11 and 12. In some embodiments, the connected plate
20 members 53 form a connected section 54 that can be used for a pick-and-

place operation.

In some embodiments, the electrical connecting device 5 comprising at
least one electrical connecting member 50 may further comprise a plate
member 53, which is configured to connect the two supporting elements

25 512 of the removable component 51 to form a frame portion.

As shown in FIGS. 10 to 15, the electrical connecting elements 52 are
soldered to the contact pads 41 on the bottom surface of the printed circuit
board 4. The printed circuit board 4 is configured to have a through-hole 43,
and the contact pads 41 are disposed on opposite sides of the through-hole

30 43. When the electrical connecting elements 52 are to be soldered to the
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printed circuit board 4, the printed circuit board 4 is initially
placed with its bottom surface facing upward. Next, the electrical
connecting device 5 is turned upside down and placed on the printed
circuit board 4 with the soldering surfaces of the base portion 522
of the electrical connecting 5 elenents 52 resting on the contact
pads 41 and with the arm portions 524 extending through the

t hr ough- hol e n . rudi eypnd. t he .upper
surface of tl?ie]i%f)eﬁ %{C&E&%Ofﬁ?@%ﬁ@%gﬁ%&%ﬁ%?&ﬁeﬁa% gqgéﬁg%@ ﬁfg%w%dr ?)N(I:@slgspi S
per f or med t o betbnhesurfaee fhang uporard.oNexB 2hefeldchcat lcontgctiagldevivarnedt i ng

el ements 52 to the contact pads 41. Finally, the.renovable .
10conponent S4rnpd “sPé’ﬁ{élfr g‘?‘@ﬂ E‘F‘%omaF?ﬂe o8 &.'Gt ﬁ/ringaqi C&’E?Hﬁ_elﬁqqrﬁg“ é"fl@rrél}‘?t s
52 by breaki Rgldelfig Wakeae @f GABNQRE | Rion 522FbBthd @ldctridhl SCORBERLdC
perspective illustration depicting a bottom nount type electrical

connectihg delameNtSa2 Fptingatn theueansaat@adn 44 audi witle dhe pime pottidnsat 4a
according to e%ﬁ&ﬁ%rthﬁf@ﬂ%gﬁ}gﬁ%ﬂyﬂgfe%faﬁﬁeecloﬁfr‘%ié{ {J%Zg %Zrlllalioéralding

connecting device 5a 1 s posi d upsi'de down a
circuit boar deviend thetuppee durdaeer ofnihe printal biottioboadrd. ablexf, aciaideringwar d

for explanation pur.poses. sho in FI.G 16, .the_electrical .
connect i ng d&¥9¢e ég l?esrchF’r%ﬁl o splget (he dyase (RGTHGR %@nﬁgc Fnée@é\?fdce 5
of the enbodicBRiMctinboBmbits 85 t0 te @¥AQRBL phiralilt _hFin‘ﬁllg,CEHe' fedhovable
connecting el enent 52a 20 conprises a base portion 522a, which

conpri sés a SeRPOBItA; isngpepgeated freps thecpleelsispbeennegling elameenty SAthyd
circuit boar %re%ﬁidfthfe%éﬁﬁgnéﬁé gcRldrality of plated through-holes

42 each configured to receive the respective bent soldering part
5225. Simlarly, the electrical connecting device 5a is placed on the
bot t om surface dflGanlvera seheshtior perspettiver dustratioyaddpidtingii & frotthm 25

bent sol deri f electrical con ting el enent.s, 52a
ot onarng | noRR e GeaReA condeorfiediyide S mERRABR' yRBofeafi R Ml
sol deri ng pakirsuidddard#a tdeeordimcto us@hec embedinicng whaehntie d2arigsle
sol dered, the remvabl e.conpanents, 51 arec{e(naggved and the electrical

connect ihg eCERRGTHEE 53eYice: @a |18 ROSHIPDEH ipsh Wn 3nde they PHBIH it

30FI G 17 i S8 CA8MRY it6rnR8" SREC Wi itsl bBfbhAkiudRecd §RLiRL | Gy A dD @4t OM
mount type electrical connecting device 5b nountabl e underneath a
printed cir etplangouy gumposesords rhowo indlber be il dlastndal asneeaing t he

electrical c LnRg.: i b 1LS.:RAS] LI sl wn,_and.t he
printed ci rc@?{/ﬁ%gg%rl%mgﬂ ?/ag%?&l%neel 8v£elré°\%1mh€%&%td§'bcgg‘f 8?71815 Ut 8ba0(§1émF e ng
upward for expbanain GAGpurlpasespt Amt sthewalecickl Gondottingzhelegedet JAacal

connecting 5 device 5b is simlar tqQ the el ectrical connecti

n
devi ce ¥ of CAEPHSHPHSHROTLMD A% h”lﬁ?@o@wseﬁﬁebf‘d'itF‘P@F’éh&&%éﬁ%ﬁzen
the el ectri calorkQpiRhd10IEHHRES cRc@NHo 4:5istdRhed REHEA g)gﬁrﬁi}_ﬁﬁri_f

connecting device 5b does not conprise the plate nenbers _
the el ectri calatesbiievghiglased? cachcandigprads & recapveadiths irgspecidveebenti cal

connecting MepBenRe B 5225. Similarly, the electrical connecting device 5a is placed
on the bottom surface of an overturned printed circuit board 4a with the

25 bent soldering parts 5225 of the electrical connecting elements 52a
extending into the corresponding through-holes 42. After the bent soldering

parts 5225 of the electrical connecting elements 52a are soldered, the

removable components 51 are removed and the electrical connecting

elements 52a are left on the printed circuit board 4a.

30 FIG. 17 is a schematic perspective illustration depicting a bottom

mount type electrical connecting device 5b mountable underneath a printed
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10FI G 18 is a schematic perspective illustration depicting an

el ectrical connecting device Sc according to another enbodi nent. As
showmn in FIG 18, the electrical connecting device Sc conprises

el ectrical connecting nmenbers 50a. The el ectrical connecting nmenber
50a is simlar to the electrical connecting nmenber 50 of the

el ectrical connecting device 5b of 15 the enbodinent shown in FIG

17 except that each supporti | enent 51 f one el ect
connect g, neiBr et Hegpestiie dp otiFr i dingR iRt Jegrical
cor r espondi ngoﬁmﬁﬁgtdmeesmerﬁosﬁﬂcﬁadqi smwa@@ﬁ Aldeter piaded circuit

connecting rrenber 50a. FIG 19 is a schematic perspective
illustration B%rﬁl & ithguaRede oxer rWVERI ito obstnTa ciyTfRge d&ariRg wRWard c §tdi ng

to anot her g&ﬁ tgﬁ@%t ﬁ%oms sﬂo@hg'n FiQ: 1henele %‘E&I{daf%onnectmg

connecting d 1 and electric connecting device 5 are
simlar,s bot Hemnﬁbils‘amglatrmtlwl @&trlcdadonncn’tmgaiavng Jreftheregnts@imenth

conprising a plural e I_cal ele nts
Femovabl e coorb At P (B el R LEREa b EReFich B e AV
supporting ebesistsis éhat thk2cledtriealdi dunec@ipc deied BB aldet Inet ebaptisd thel

connecting de ces 5d is that the electric connecting device
5d conprisesP Weaﬁ)é Spf?%tf hyse Mifesleeizigal congesing @a% Cesap BIPPTIFEG tWo

el enent s 512dgftmgtl"@egty@a1rc%ﬁﬁé@m gn&ARRQRENt s 51 are attached to the
pl ate nmenber 53 mgnts di scl ose an el ectrical connecting

devi ce, which na SOConprlse an el ectrical connecting nenber
conpri sithg a pl GG ilByis of shiemmetic i Resspesiovi dbisitador [depisting aaovlestgarled

for electric de
exanpl o, - an CpuREARERELRE s bR ddd Bt 24 St PG,
plurality of 18] ¢t relecaicat cronecttinyg devieaet sompﬁsasoahetrtoaﬂ conhdértmg
renovabl e conponent .. whi C be .easi I .sepa romthe plurality
Of ol act 11 CaleCH S0 ng e dlEHHEal oRHne N Mot 7’ SORIBC

electrical connecting member 50 of the electncal connecting device 5b of

15 the embodiment shown in FIG. 17 except that each supporting element 512a
of one electrical connecting member 50a may sufficiently extend and
connect to a corresponding supporting element 512a of another electrical

connecting member 50a,

FIG. 19 is a schematic perspective illustration depicting an electrical

20 connecting device 5d according to another embodiment. As shown in FIG.
19, the electrical connecting device 5d and the electrical connecting device

5 are similar, both comprising two electrical connecting members 50 each
comprising a plurality of electrical connecting elements 52 and a removable
component 51 comprising a comb element 511 and two supporting elements

25 512. The difference between the electrical connecting devices 5 and 5d is
that the electrical connecting device 5d comprises only one plate member

53a, and the two supporting elements 512 of the two removable components

51 are attached to the plate member 53a.

Embodiments disclose an electrical comnecting device, which may
30 comprise an electrical connecting member comprising a plurality of

electrical connecting elements configured for electrical connections
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5 elenents are soldered, so that the plurality of electrica
connecting el enents can be simnultaneously placed and sol dered on a
printed circuit board. Accordingly, the assenbly process takes |ess
time and is nore efficient. In addition, the renovabl e conponent nmay
conprise a plurality of supporting elenents. In sonme enbodi nents, the
supporting eIenents are configured to provide a free st andi ng support
to the eIect& f nne t|n §¥|ce such thaﬁ the ctrlcal d
connecting deVi't ng c R0 B0 I ng) afPEP et ali‘se fé’BéCdC%fﬁ‘ and a
printed cir Cprﬁltdaloaﬁ@hu boartt ‘mlé Ilamah@p@iaélesﬁachpc@ﬁmeeng leldrheflls bfe the
art that various nodifjcations and variations can be nmade to the

di scl osed eniseBRsHsH With prremevable sappanens, which qapdeLaaily saparatshifomnd
les b t
exanpl es be ﬁ?é*gm%ggcat ggezgemﬁﬁ{e &pémems e tihd éi@gﬁ%ﬁl%n%cﬁdée

di scl osure bein omnng clarns an elr
equi val ent . eWnatmts erecsbbden@d sp ghat IheApluealEE of ieleairicabooreceiing elterentce

conprising at ast 0 tri.cal menber .c

i ural sy of ot o simarrEefi Ry BRCIBHELE olah gairEf Shsnd P and
5 each conprisscogliaglpate assuniblo preespdkes (s eipposid @ horessffigiet. Second
edges, two co nect|§% portlons respectively forned_ on opposite ends
of the first? e vabls coBoNER BRY SAEPHSE £ bW Sfctppering

between the eppasid, eIne{Hﬁ%: Shbbdithehls #e s‘?.\ﬁB Sm NGerREATS &r édr&fg[u(l;ec% fo,

extendi ng upward and along a direction f e secon edge
first edye ando\adm:frecrsﬁgld@n&smp@ctttom@aleptrwat tprmec@mg destics suchabat

faci ng upver i, Anc .l SURCARL S ERTDRRETL EOTBLIGA o s oRCEOTR L

el enent conprisiig a ron- an
portions extenﬂ&mgnﬁmnnxmhf body portion, each finger portion

connecting to one of the connecting portions of each adjacent 15one
of the electri Ca[t will Q%%};)glrrégt o th g‘saengksﬂlgci irf the At £ %% krngOI}shI%'([)dlflcatlons
and variations can be made to the disclosed embodiments. It is intended
15 that the specification and examples be considered as exemplary only, with a
true scope of the disclosure being indicated by the following claims and

their equivalent.
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configured to be breakabl e; and two supporting el enents
respectively extending fromthe end portions of two outernost ones of
the finger portions of the conb elenent and along the direction from
the second edge to the first edge, 20wherein the body portion of the
conb el enent is above the two supporting el enents; wherein the
base portion of the electrical connecting el enent extends on a pl ane,
and the support iWhatisalziniel iext end adj acent to the plane. 252. The

el ectrical connecting device of daim1l, further conprising a plate

menber connecting,the two.s rt ele t.o forma.fra

3. The el ectrical tonnétl i Léggé ggmbefc Ega RS IR n%ell%é ong”
el ectrical cerpgtdl mmmmweéﬁpﬂ31hge pl ate nenbers of the two
el ectrical connecting nmenbers are connect ed. 4. The el ectrical

connecting device ﬁﬁuréﬂtybﬁbkcu&arr&fﬂnébmg ékﬁﬁhtsadilfm@& ez %I 18fetdniacal
connecting nmenbers, wherein each supporting elenent of thé first

electrical cerHeeamprsingAthase pokigB EoBTising opposite first and second edges,
two connecting portions respectively formed on opposite ends of the first

edge, and an arm portion extending from a location between the opposite
ends of the first edge, the arm portion extending upward and along a
direction from the second edge to the first edge and comprising a contact

10 part with a contact surface facing upward; and
a removable component comprising:

a comb element comprising a body portion and a plurality of
parallel finger portions extending from the body portion, each finger
portion connecting to one of the connecting portions of each adjacent

15 one of the electrical connecting elements at a connection that is

configured to be breakable; and

two supporting elements respectively extending from the end

portions of two outermost ones of the finger portions of the comb

element and along the direction from the second edge to the first edge,

20 wherein the body portion of the comb element is above the two

supporting elements;

wherein the base portion of the electrical connecting element
extends on a plane, and the supporting elements extend adjacent to

the plane.

25 2. The electrical connecting device of Claim 1, further
comprising a plate member connecting the two support elements to form a

frame portion.

3. The electrical connecting device of Claim 2, comprising two

electrical connecting members, wherein the plate members of the two
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5correspondi ng one of the supporting elenments of the second

el ectrical connecting nenber. 5. The el ectrical connecting
device of Claiml, wherein the connection conprises a V-shaped

gr oove. 6. The electrical connecting device of any one of C ains
1to5 towherein the base portion conprises a bottom surface
configured as a soldering surface. 7. The electrical connecting
devi ce of anyleettcabtorterting meniterSarewoaf&itad.t he base portion
conprises a bent soldering part. 8. An electrical connecting
device conprising at | east one 15el ectrical connecting nenber

conpri sing: 4. pl el élestriodl @In@edtidgcadvieo BN €Ldinng, edaprsihg first
arranged along_a |ine apnd each conprising a base portion conpri sing
opposite firghd aﬁf‘&0§§cSWStr@abe%qnnﬁ%nge@@ﬁBWﬁg WRATEING FEC eHIPPAH RS o
and respecti Lelner@xbenddoniag Bfeftcal Occﬁﬁﬁ%ﬁ%e[d%ﬂﬁ;% Obod Mty 1thSta
edge, two connecting portions fornmed respectively 5 on ends of the
two ext endi ngopesponding, oaeicbfatheasuppooting @leresite fi thy feoond aclectciatli on
bet ween t he &gﬁoshte endi of the first edge, the arm portion

ext endi ng upard dRE "ABNY- a direction fromthe second edge to the
first edge and conprising a contact part with a contact surface
faci ng upward,; ang

The electrical connecting device of Claim 1, wherein the

connection comprises a V-shaped groove.

6. The electrical connecting device of any one of Claims 1 to 5,
10 wherein the base portion comprises a bottom surface configured as a

soldering surface.

7. The electrical connecting device of any one of Claims 1 to 5,

wherein the base portion comprises a bent soldering part.

8.  An electrical connecting device comprising at least one

15 electrical connecting member comprising:

a plurality of electrical connecting elements arranged along a line and
each comprising a base portion comprising opposite first and second edges,
two extending portions bent upward and respectively extending adjacent to
opposite ends of the first edge, two connecting portions formed respectively

20 on ends of the two extending portions, and an arm portion extending from a
location between the opposite ends of the first edge, the arm portion
extending upward and along a direction from the second edge to the first
edge and comprising a contact part with a contact surface facing upward;

and
25 a removable component comprising:

a comb element comprising a body portion and a plurality of

parallel finger portions extending from the body portion, each finger

-18-



25a renovabl e conponent conpri si ng: a conb el enent conprising a
body portion and a plurality of parallel finger portions extending
fromthe body portion, each finger portion connecting to one of the
connecting portions of each adjacent one of the electrical connecting
el ements at a connection that is configured to be breakable; and two
supporting el enents respectively extending fromthe end 5 portions

of two outernpst gyieien @bnide€ing ith@8¢ oPietdoafsctity pditomOdeaeh @ap@Entand
along the direction fromthe second edge to the first edge, erein

the body portion ¥ phdheshstdead neapnesting gleaenth at @nsomngspen tthagis
el ement s; con %ﬁﬁfdetbg)etﬂ}gaﬁ@ ah@rt ion of the electrical
nt { ext en ’

connecting el ene s on a plane, and the supporting el enents

extend adjacent to th I 9 T Lcal i eyi ce .of
Claim8, further corrp(r?‘l’vgiSﬁgs%ﬂlglga‘{}%n%%%{peg%ﬁ%g%? &E‘g}qghngoglv\%l esegﬁgport
el enent s t o f or mporfioasref pwotduermdkd bfes dheheefiagénr podions efinke tond

device of daim?9, conprisin wo,. el ectrical connectin ers
wherein the pl at e %@l%*ﬁﬂ@dﬂ%u%rr B the APChge 1o r?phféh‘?fges
are connected.  wherein the body portion of the comb element is under the two

supporting elements;

wherein the base portion of the electrical connecting element

10 extends on a plane, and the supporting elements extend adjacent to
the plane.
0. The electrical connecting device of Claim 8, further

comprising a plate member connecting the two support elements to form a

frame portion.

15 10. The electrical connecting device of Claim 9, comprising two
electrical connecting members, wherein the plate members of the two

electrical connecting members are connected.

11. The electrical connecting device of Claim 8, comprising first

and second electrical connecting members, wherein each supporting

20 element of the first electrical connecting member connects to a
corresponding one of the supporting elements of the second electrical

connecting member.

12. The electrical connecting device of Claim 8, wherein the

connection comprises a V-shaped groove.

25 13. The electrical connecting device of Claim 8, wherein the

extending portion is configured to comprise an L-shaped arm part.

14. The electrical connecting device of any one of Claims 8 to 13,
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11. The electrical connecting device of aim8, conprising first and
second el ectrical connecting nenbers, wherein each supporting 20

el ement of the first electrical connecting nenber connects to a
correspondi ng one of the supporting elenments of the second el ectrical
connecti ng nenber. 12. The el ectrical connecting device of
Claim 8, wherein the connection conprises a V-shaped groove. 2513.
The el ectri cathezeinnget bag geniohe comptkad &hSup faﬁasruefaaetdmf@mﬁnd's Mg
portion is con%%gured to conprise an L-shaped armpart. 14. The

el ectrical cSRNSERESHTRSi ce of any one of Clains 8 to 13, - 19 -
wherein the base portion conprises an upper surface configured as a
sol deri ng surface. el ectrical ecting d vj ce_of %ny

one of Clains 8 td31 SThﬁrfg?“éPﬁat% ngctug m Py s ofdelaims B dpd

sol dering Por§{ePdn the base portion comprises a bent soldering portion.
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