ELECT le'C\.CO\I'NECT OR BACKGROUND OF THE %gu(;@*?\l >
1. *Fteld of the Invention: The present device relates to an €lectti¢ ~5
connector mounted on a printed circuit board, and in particul ar, tog, ¢/
surface-pount type ‘el ectric connector. 2. Brief Description of: rq org
Developnents: In general, an electric connector conprises a housing,
and a plurality of termnals functioning as an electric contact, which
are retained in the housing. In case of 40 nmounting the electric
connector on a printed circuit board, a distal end portion of each
termnal is accurately soldered onto a predeterm ned position on the
printed circuit board. mgi: W a mating connector is
attached to and det ached fF @oﬁﬁ nted on the printed
circuit board, generally, a 15 stress is applied onto the sol dered di stal
end portion (hereinafter, Mmm@rﬂﬁ IVENTION der tail") of the
termnal on the nounted side. In particular, in the case where the

mat i ng conndctRieldofithevinventiomn t The presentdesideorelatesstorandlectrite, a
consi derably great stress is applied onto the solder tail. In order to

reduce st | t : Ldqid! ' achi ng
t he mat ?sng ggﬁﬁggﬁr@%ﬁ#gegléggta fﬁéﬂ%dnﬁgggﬂrﬁ?%& arfd ﬁxg?y#g%}#%g tgﬁét he
printed circuif board is provided with, for exanple, a r ei nf or cenent
menber (her §Pﬁ§f¢@é‘i’{°‘4‘§f'§’g’fe&le§%%npﬁc@§- "hol d down "~ menber") for
fixing the electric connector onto the printed circuit board,

2. Brief Description of Prior Developments: In general, an electric

connector comprises a housing, and a plurality of terminals functioning
as an electric contact, wlﬁch are retained in the housing. In case of

‘10 mounting the electric connector on a printed circuit board, a distai end
portion of each terminal is accurately soldered onto a predetermined
position on the printed circuit board.

In the case where a mating connector is attached to and detached

from the connector mounted on the printed circuit board, generally, a

15 stress is applied onto the soldered distai end portion (hereinafter, referred
simply to as "solder tail") of the terminal on the mounted side. In
particular, in the case where the mating connector is drawn out from the
connector on a mount side, a considerably great stress is applied onto the
solder tail. In order to reduce a stress applied to the solder tail in |

20 attaching and detaching the rhating connector, the electric connector to
be mounted on the printed circuit board is provided with, for example, a
reinforcement member (hereinafter, referred simply to as "hold down

member") for fixing the electric connector onto the printed circuit board,



‘at itstboth side ends in the longitudinal direction. Specifically, the hold
dotn nmenber fixed on the printed circuit board receives a connector
—draw out direction force so that an excessive stress is not applied onto

t he , solder tail of the termnal. Conventionally, the aforesaid hold
down 5 nenber includes a type of holding dowmn a connector fromits |ower
si de (nounting surface side), and a type of hol ding down a connect or
fromits upper side (side opposite o the nounting surface side)(see
U S. Paten

carried af %}tsl}é?tgﬂgSIgoI%é@sfva?l?% &lelendal q’ﬁé&ln a%anspor gt?fébn ]tray
with a predeternined n r of artjcl " hi s case, the tray is
formed wit@o Pex 5 a der&gﬁwesacopgggtqr ng -t he

connector.-In order to ach| eve ta|I protection for preventing

stress fr odrapmw diyettion footelso that laméxcessiverstrabs ds notgapplmdspnta ahe on,
the receiving groove is formed into a shape as shown in FIG 6.
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projectin orfion 102 raises t JUSI of a connector 104 .u
Pher of o o misrebeRERcitiies & SEPe Al DONGREAGEM 3 SoRnaFIanison: aawrs Gl

prevented fromcontacting with each other so that a stress is not applied
20 to the(molhting sutfacéiside), and dttiypebfdiolding deowr aiconnpotor fropddts s set
| ar ger than a width W2 of the connector 104 so that the solder tail

égf . ?gﬁlsapﬁbpﬁr side {8k poiitd 't e rﬂ@tﬁﬁﬁn@fsdﬂ?ﬁcé Sich)) (§eBU B. Tent00. In
" No. 5,263,867).
An assembled connector is carried after being collectively received

_10- ina transportation. tray with a predetermined number of articles. In this
case, the tray is formed with a plurality of receiving grooves for each
receiving the connector. In order to achieve tail protection for preventing
a stress from applyiné to a solder tail of a terminal during transportation,
the receiving groove is formed into a shape as shown in FIG. 6.

15 Specifically, the bottom face of a receiving groove 100 is formed with a
projecting portion 102 along the longitudinal direction thereof. The
projecting portion 102 raises the housing of a connector 104 upward;
therefore, a solder tail 105 and thé bottom face of the groove 100 is
prevented from cqritacting with each other so that a stress is not aﬁplied

20 to the solder tail. Also, a ﬁdth W1 of the réceiving groove 100 is set larger
than a width W2 of the connector 104 so that the.solder tail 105 does not

contact with side walls of the receiving groove 100. In particular, the

surface-mount type connector 104 as shown in figure requires an



surface-nmount type connector 104 as shown in figure requires an

3= accurate flatness of the solder tail 105. In this case, it is
Trportant that tail protection during transportation is achieved by
form ng the groove into the aforesaid shape. In the process
for *manuf acturing of the connector, first, a housing 5 as nolding product
is carried to a predetern ned supply stage by neans of a

transportation rail, and is fed fromth@ziupply stage to an assenbly

machi ne. And t he | ur r N,

t he housi n@Wﬁgdaﬂ? sﬁﬁt@%g%ﬁﬁaﬁa néﬁ t?’ﬁgfhég’flltr%gtl&sé age o?g?%
manuf act ur e process, a hol d down menber is attached to both sides of

t he connecttail pratectivn dunimg trarspentationiis anhieeed by forming theigroove
connector fromits |lower side (mounting surface side) is attached fromthe

subst ant i alijhyo $HeRfFdsREd ishia an assenbly direction of driving the
termnals into the housing. Therefore, a head of the assenbly nachine is

used in comon for
15 att achi ng.  narr PR Tor slpntiactanihd PR ACLERRRLRAHISE £HRRE P
simplified. However, this type of hold down nenber does not w } hstand
agai nst 5a fas mwldingipsesiugt i carried to arpradstermined, FRPLY StAgshbY TeaBs
down nenber for hol ding down the connector fromits upper side, that is,

the hol d doya ERHEPortat6h 32d ngamlklﬁd frenretlie Napply 6tagibto an’fissemblye
ot her hand, the hol'd down menber disclosed in U S. Patent No.

5,263, 867 SULLHEheNtlNa Wik PiFaigPb RirmlinId BFE ArRler il Bt t)e

the housing by means of the assembly machine. In the final stage of the

manufacture process, a hold down member is attached to ‘poth sides of

10 the connector. At this time, the hold down member for holding the
connector from its lower side (mounting surface side) is attached from the
substantially same direction és an assembly direction of driving the
terminals into the housing. Therefore, a head of the assembly machine is
used in c;)mmon with a process for driving the terminals and a ﬁtdcess for

15 attaching the hold down member, so that the machine can be, as a whole,
simplified. HoWever, this type of hold down member does not withstand
against a force of drawing out the éonnector, as compared with the hold
down member for holding down the connector from its upper side, that is,
the hold down member disclosed in U.S. Patent NO,_.S,263,867.

- 20 On the other hand, the hold down member disclosed in U.S. Patent No.

5,263,867 sufficiently withstands against the force of drawing out the
connector. However, the hold down member is attached on a base

extendiné from both sides in the longitudinal direction of the connector so



connector. However, the hold down nenber is attached on a. base

extending fromboth sides in the |ongitudinal direction of the connector so
4= as to be fitted fromtop;-for this reason, the hold down nenber
projects . fromboth sides of the connector. As a result, the hold down
menber occupies'a relatively large space on a printed circuit board.
Ther ef or e, this causes a problemof |lowering a nounting density of

el ectric 5 conponents. on a printed circuij board. Al so, the

hol d down U t by
bendi ng-a 1 R G PhcRted ifn Bry f%&*?%u%%ng?ﬁga%‘f& f¥oin el PIRICER

upon a strength of a bent ortlon Mor eover, the hold down nber has
four. bent: pdremohath sides of the eepBectox. As arssult, thehgld downgasmbes; ¢ i on
I s accunul at ed, and there occurs. a great error in a di mensi on of the

fini shed h0|6hdqﬂés berdietivelyargé space ohed privitedrsircliit board. dbherefore,a
preferable flatness in a portion of the hold down nenber to be

soldered to I e case, i's
| npossi bl e t%ﬁ%g?*ﬁg%%%gpélg%{g%gﬁdn | nggo%%co Hﬁeegltsﬂy’bﬁélﬁt!%?cef er abl e 15
state even if the sol der tai an accurgte fl atness. In an
automati & rrmpﬁgep%e@s%pamtpaecm t he connect or i s sucked
up one by one froma transportation tray by neans of a specific

nozzl e, and then,Also, thetiold down rémberidiseldsed inUUS. Raterit Nthed, 268,867 t
IS | mpor t ant that the connector is received in the recei ving groove

(see FIG Zﬁ% foftned b Herldify a'fist bltd! "Fivhs Y ide/ mdkiAANR Hﬁ&hﬁﬁucdln the

case where t

strength depends upon a strength of a bent portion. Moreover, ?:he hold

down member has four bent portions; for this reéson, a tolerance in each
10 bent portion is accumulated, and there occurs a great error in a

dimension of the finished hold down member. The;efore, there can not be

obtained a preferable flatness in a portion.of the hold down member to be

soldered to the surface of the printec.i circuit board. In such a case, it is

impo.ssible to perform surface mounting of the connector in a preferable
15 state even if the solder _tail has an accurate flatness.

In an auto.matic mounting prbcess of the connector, the connector
is sucked up one by one from a transportation tray by means of a specific
nozzle, and then, is carried onto the printed circuit board. Therefore, it is
important that the connector is received in the receiving groove (see FIG.

20 = 6) of the tray T with direcﬁvfty in some degree. In the case where the .
receiving groove 100 of the tray T. is formed into a shape as shown in FIG.
6, however, the connector is shaky in the groove 100 during

transportation, and a minimum directivity required for the connector is



rece|v1ng groove 100 of the tray T is forned into a shape as shown in FIG
6, however, the connector is shaky in the groove 100 during
*‘fransportation, and a mninmumdirectivity required for the connector is
not obtained in the automatic nmounting process. In particular, tai
protection can be sufficiently achieved. Specifically, as shown in FIG 6,
the connector 104 is raised up by the projecting portion 102 of the

recei ving groove 100, and there is a cleafance defined between the -5

connect or 93!;1 a’ﬁﬂ:e #‘%Qﬁ arf Rgijconnect or
104 is pl a%‘géol n %?h% i‘ﬂ% at e&tnt connect%?gﬁg&%eco u{rfgal ance and

i's shaky during transporta eason, e soI tall 05 abuts
agai nst ~ t hBrefegHoRFan g’F $ CFQR: i?ge‘(ﬁia g 1:btq’ess is
applied thereto. 10 It is considered as one neans for soIV|ng t he
above pr obtlsgrcohakctdrel 04 is rhised wpdey tlse projecting portiora 1020pfthe ng porti on
at ‘a not-contact position with the solder tail, and the projecting

portion i Sﬁ@é@i‘@i&x‘ﬁd NEho !t BRd thefe @ﬁ%l@ﬂréﬁcé H@ﬁﬁ@& HetiveenStheds tO

posi ti on the conrrect or. However demand for accuracy is made in

the tray side in or dlrect|V|t of. nnec

requi red fepPnRREt O&'uf@lir@fq ?'pﬁ fé?‘&c‘?é’? Wc':l l'pbh a@ﬁ?"&&o .fréﬁqtor
protection, the tray itself beconmes expensive. In fact, in the

aut omat i ¢ 0dnisi placpddnesuchfa stiade cthmeannectorikd4 benentesrunbalance andken
out fromthe tray by neans of the specific nozzle, and thereafter,

the direct iy kh¥kf naIARIFAREpbFtation. CFbF thill Feaslint thelsyldey til 195eaButs

against the side wall of the receiving groove 100; as a result, a stress is
applied thereto.

10 Itis considered as one means for solv_ing the above problem that the
tray side is provided with a projecting portion at a not-contact position
with the solder tail, and the projecting portion is abutted against the |
housing of the connector so as to position the connector. However, if a
demand for accuracy is made in the tray side in order to obtain a

15 di'rectivity.of the connector required for the automatic mounting process
and to achieve tail protection, the tray itself becomes expensive. In fact,
in the automatic mounting process of the connector, the connector is
taken out frorh the tray by means of the specific nozzle, and thereafter,
the directivity of connector is corrected with precision by a camera

20 rﬁonitor. Thus, when the connector is received in the tray, a directivity
may be merely given to the connector in some degree. Therefore, high

precision for the tray is not necessary. Taking the above circumstances

into consideration, it is considered that the housing of the connector is



20" -"moni tor. Thus, when the connector is received in the tray, a
difectivity may be nerely given to the connector in sone degree.
—~Therefore, high precision for the tray is not necessary.: Taking the
above ci,rcunstances into consideration, it is considered that the
housi ng of the connector is

6 - provided wwth a projecting porti.on which abuts against the side wall
of the receiving groove of the tray.gHowever, if the housing is

provi ded w (&hw- : ' | ty @R WaAST a
wi-dt h of \gp%pggisépor %?ﬁ°9é‘e‘g‘$§gfﬂ%r‘h§%‘p%§?ﬁ§ Fﬁlﬁ%oum?\iggto t(t?(;ftﬁQ
assenbly machihe in a facture I OCES f the connect

accor dancemﬁm&gr‘b?‘fﬁ §Hor ﬁ VT, ﬁ&egli\%‘éﬁ‘ﬁ'&fﬂ 9’0‘@@%%%
nmust be taken agai nst the connect or manuf acture machi ne side. Al so, if

the wi dt h @rojdutirig postion;] therenisr aneedsof wideningenwikith bf adransportation
possi bi li ty that the connector is shaky on the rail. Therefore, the

connect or Lﬁﬁ’e (é%l%? ta| tt@%ﬁe‘ﬁss@ﬁ‘tﬂ thia@ %&m%ﬁiﬁbﬁﬁh@’

and protectlon O aV|ng an acclrate at ness can not

be achi eved. is agcordin t he o%ct of the resent device
to provPde RIRCess °f91§(96’ﬂr{?°$%ﬁ'é@€8?r %W&% bl e

'surface nounting of a connector onto a printed Ci rCU|t board with

suf fi ci ent IGotissqlictutly, sdrfiesneasytes manst be takemh against thaiconngcnsity on
the printed circuit board. "Further, it is another object of the

present. de‘ﬂg SRufcireidehitle side. ?\h@&tlf 'tﬁe Qﬁ&@ﬁf&f&hev&aﬁapsﬁaudmfmest ai l
protectlon urlng transportatlon hout causl ng failure in a

connect or mapufactu e process
‘?:lttlaned ris ‘a possi Hlty that the connector is shaky on the rail.

Therefore., the c_or,_mector can not be carried in a state of being tightly
10 positioned, and protection of the solder tail having an accu_rate flatness
can not be achieved.
It is accordingly the object of the present device to provide an
electric connector which can perfomt .a preférable surface mounting of a
connector onto a printed circuit board with sufficiently hold down
15 strength, and can enhance a mounting density on the printed circuit
board. Furthef, it is another object of the present device to provide an.
electric cortnector which can improve tail protection during transportation
without céu_sirig failure in a connector manufacture process and
increasing a manufacture cost of a connector tra.nsportation tray.
20 ' SUMMARY OF THE INVENTION
In order to achieve the above-mentioned objects of the present
device, there is provided an electric connector mounted on a printed

circuit board, comprising:



i ncreasi ng a manufacture cost of a connector transportation tray. 20
‘SUMVARY OF THE | NVENTI ON In order to achieve the

- above-nenti oned objects of the present device, there is provided an
el ectric connector nounted on a printed circuit board, conprising:
7 a housing which is nol ded out of an electric insulating
mat eri al , and has a lower face facing a printed circuit board when
bei ng nmount ed to the printed circuitg board and an upper face situated

opposite 1o theg pg s1hﬁ ar ecfl'ﬁ&eréxoléed out offarP bictticti ﬁﬁaﬁﬁgrﬂmﬁﬁéﬁaﬁs an

el ectric cont act predet erm ne Interval s along a

| ongi tudinal dire .housi ng, h have a tail rtion
proj ect i ngapd Stﬁ OW ?.cq ngfa Pﬁg’tﬁgﬁﬂﬁtaﬂ?’% whe 5@? QH%(%F
printed circuit board; and a retaining nenber which is fitted on both
si des of ttethe psintgdi cir¢tid Hoardi and iamatipper dace situaited eppositedto thel hol ds
down the housing on the printed circuit board fromits top by bei ng

sol dered t é}e{a%:l nted circuit board. Wth the above
constructi%r‘l{’ e housing is held down on the printed circuit board

f ts t b f t | f th
otal nihg nenber MICRSU: abUTaREIals 25rk RIEGHC Raect WHIh ars Pallat i i

sufficient hold domm strength and receives a force caused when t he
mat i ng conpeedeterimined dmtervals alang atlengitndénakdiredtiont ¢fethebhousing, and
preventing a stress frombeing applied to the solder tail of the term nal.

each have a tail portion projecting from the lower face of the housing and

* soldered to the printed circuit board; and a retaining member which is
fitted on both sides of the housing in the longitudinal direction thereof,
10 and holds down the housing on the printed circuit board from its top by
being soldered to the printed circuit board. |
With the above construction, the housing is held down on the
printed circuit board from its top by means of the retaining member.
Specifically, the retaining member fixes the housing on the printed circuit
15 board with sufficient hold down strength, and receives a force caused
when the.mating connector is drawn out from .its_ opposite side, thereby
preventing a stress from being applied to. the solder tail of the terminal.
Thus, the electric connector withstands against a force in a draw-out
direction. Also, since the retaining member is fitted on both sides in the
20 longitudinal direction of the housing, the retaining member does not
project from both sides of the connector, and this serves to make small a
space occupied by the connector on the printed circuit board. Therefore,

a mounting density of electric components on the printed circuit board



Thus, the electric connector withstands against a force in a draw out
divection. Also, since the retaining nenber is fitted on both sides in the
20~ ongi tudi nal direction of the housing, the retaining nenber does not
project fromboth sides of the connector, and this serves to make snall a
spate occupi ed by the connector on the prlnted circuit board. Therefore,

a mounting density of electric conponents on the printed circuit board

can be enhanced. In particular, since th et ai ni ng nmenber is provided

so as to cqyer ' e f rébﬂﬁ% al
direction,%3§é%?F#E?h%ecoA%%é€hg é% Yy |ﬁp| ﬁ%ﬂ¥£§§ﬁ% P?ggF?on in
t he connect or rece|V|n roove of the connector, transporta tray,
the 5 ret&orAtp AEVERA t& 98 a&sgmé?ﬁthﬁldpﬁéns@e&&ngﬁ’r‘i‘ d the
si de wal | s of the connector receiving groove. In the electric

connect or firddtidn, evenpif therjonieotoris shakydhdts iongitndivesl diseqtion iindtewi t h
posi tioni ng nmeans whi ch positions the housing in the connector

recei vi ng :ngm r}ﬁq._!} ] Ip&t% Ay, S case,
the positi %ﬁ?‘g‘\é%rreaﬁés 'S gl%ro provi 9:of:& g Bﬂli.'{'ﬁtclié en ﬁslaéftrthge%t ai ni ng
menber . Further the - posi ti oning neans | oj.ectin I ch
abut agéi ngpt@na@gmqr@eﬁfcan previent %Sﬁﬂ&qtd? #@Fﬁ&g%ﬁig‘?(ﬂ din
the transportation tray and whi ch position the-housing so as to

prevent thevallé bf e conmeator téveivingegroove. \ial the eliectie conmeetamof theei vi ng
groove fromcontacting with each other in 15 the connector receiving '

gr oove. tﬂ}e&?ﬁt ARoIR Q%Qifﬁﬁ% Pnefnber is grogfrﬁ@mboéﬁl&ﬁﬁgrﬁbﬁh%

posi tioned " e conné recelving groov

which positions the housing in the connector receiving groove of the
connector transportation tray. In this case, the positioning means is

10 provided 'a;t both side ends of the retaining member. Further, the
pbsitioning means is projecting poftion which abut é.gainst side walls of
the connector receiving groove formed in the transportatiop tray and
which position the housing so las to prévent the tail portion and the side
walls of the connector receiving groove from contacting with each otherin

15 the connc;ctor receiving groove. With the abovg construction, the -
connector is accurately positiongd in the connector receiving groove, and
also, the connector is preventéd from being rotated or shaky. Therefore,
tail protection during transportation can be securely achieved. The
aforesaid retaining mefnber may be provided with an éngagement portion

20 for momentarily holding the retaining member on the printed circuit
bo.ard by engaging with the printed circuit board. In this case, this serves

to facilitate a soldering operation because the connector is not shaky



al so, the connector is prevented frombeing rotated or shaky. Therefore,
tail protection during transportation can be securely achi eved. The

af oresai d retaining nmenber nay be provided with an engagenent portion 20
for monmentarily holding the retaining nenber on the printed circuit

boatd by engaging with the printed circuit board. In this case, this serves
to facilitate a soldering operation because the connector is not shaky

9 when sol dering the termnals and the fixed portion of the retaining

nmenber ont eyHdie sblderi tIib tetmnindligadnd the fixed portion of the refthixig
DESCRI PTI ON OF THE DRA FIG 1(a) is a plan view of an

electric c rred enbodi nent of the present
devi ce, %qg%‘(ﬁg?%%& %‘%abﬁpgggf wgp{)g}& the electric connector shown in

FI G 1(a) and FIG 1(c beln 3, front view of the el ectric connector

-

shown in FIG 1(a);

DESRIP PEQN O S¥ISs taken al ong

Line X-Xin FIG 1{(b); . FIG 3 is a cross-sectional ‘view as taken al ong
line Y-Y in Fl GFI® a) is EOpldrCviedw of aa elecixic senmhectozlwhichiisasne aken al ong
a connector width direction in a state in which the electric connector

of FIG 51 igtefdiredl Ledbbdirent of thé predeMId&Nito VR 1 ) Béﬂgsagid@waaorrgy,

FIG 5 |s cross-sectional view show ng parts corresponding to FIG

an el ectric, connector acco to. a icati | e of EI

T CHTE b e DRSS ContEetay altbw i, HIL il Bha i S heing a o ey o
direction in a state in mhlch a conventional electric connector is
recei ved i rthe electric connector shown in FIG. 1(a);

FIG. 2 is a cross-sectional view as taken along Line X-X in FIG. 1(b);
FIG. 3 is a cross-sectional view as taken along line Y-Y in FIG. l(b);

10 FIG. 4 is a cross-sectional ﬁew as taken along a connector width direction
in a state in which the electric connector of FIG. 1 is received in a
recgiving groove of a transportatién tray;

FIG. 5 is a cross-sectional view showing parts corresponding to FIG. 3 of
an electric connector according to a modification example of FIG. 1; and

15 FIG.6isa éross-sectional view as taken along a éonnector width direction
in a state in which a conventional electric connector is received in a
receiving groove of a transportation tray.

Detailed Description of the Invention
One embodiment of the present device will be explained below in

20 detail with reference to the accompanying drawings.

FIG. Ishows a sﬁrface-mount type electric connector according to one
embodiment of the present device. As shown in FIG. 1, the electric

connector comprises a housing 2 which is made of an insulating material



recei vi ng groove of a transportation tray. Det ai | ed

Description of the Invention One enbodi nent of the present
device will be explained belowin 20 detail with reference to the-
acconpanyi ng draw ngs. FIG | shows a surface-nount type electric
conhector according to one enbodi nent of the present device. As shown
in FIG 1, the electric connector.conprises a housing 2 which is made
of an insulating materi al 10

10 andand ¥ hidided ihfo af infté@el Jtnadtire] Hha a pharadity! offfedlg of female
termnals 4 which are received in the housing in a state of being nutually

I nsul ated and functjon.as .a I r{ e rahlk e
term na s Jepindifd HhiRh AP Ferblad i, 5 bRESind B ae Bt 51 Helole Bapbiaty ¢
assenbl i ng nmachi ne (not shown) so that they are arranged at,

pr edet er m insulatedrand functien as anelectuin eontagts dheserplywrality of iemplr 2.
As shown in FIG 2, each female termnal 4 conprises a pair of term nal

sections 4zepnehdie 4 B2 ltollectivelyt @rivén dhto tleé housig 20y mbatieof ame end
portion 6 soldered onto a predeterm ned position of a printed circuit 10

board B, a A C ' o > fermnal 10
of a ma? i n&gggﬂﬁwgﬁa%eg@gkﬁ&%ﬁ)nﬁﬂg%gﬁ% #}é gnlaar‘%{@dg?‘%te I n which a
porti on between both ends of the term nal section is, bent. Afx shown in
the fi gur e Predetermminedsintervalgialang polosgituding) diregtionnokthe hopsing der t ed

bet ween the other end portions 8 and 8 of the term nal sections 4a and 15
4b, an el ey sBow@NIEPIGOR, eachdemdiettemaindlne conprdséva paid of termihalg

8

sections 4a and 4b. Each of the terminal sections 4a and 4b has one end
portion 6 soldered onto a predetermined position of a printed circuit

10 board B, and the other end portion 8 connecting with a male terminal 10
of a mating connector, and are held in the housing 2 in a state in which a
portion between both ends of the terminal section is bent. As shown in
the figure, when the male terminal 10 of the mating cdnpector is inserted
between the other end portiohs 8 and 8 of the terminal sections 4aand

15 4b, an electric connection is made between the connector and the mating
connector. Also, one end portion 6 of respective terminal sections 4a and
4b are bent outwardly with a predetemined flatness (so as to become
parallei with a mount surface of the printed circuit board B), and project
into the side of the housing 2, thus forming solder tails to be soldered

20 onto the printed circuit board B.

Both end sides in the longitudinal directi'on of the housing 2 are

fitted with a hdld down member 12 for fixing the electric connector I onto

the printed circuit board B so as to cover the female terminal 4 from both



connector. Also, one end portion 6 of respective termnal sections 4a and
4b are bent outwardly wth a predeterm ned flatness (so as to becone
““parallel with a nmount surface of the printed circuit board B), and project
into the side of the housing 2, thus form ng solder tails to be sol dered
20 onto the printed circuit board B. Both end sides in the

| ongitudinal direction of the housing 2 are fitted wwth a hold down
menber 12 for fixing the electric connectigr | onto the printed

circuit boéiﬁﬁéﬂg@?%ﬁ%ngﬁﬁﬁi EctiGHR T BblH B midRBePahis formed

11 sides I1nt n direction. The hold down nenber 12 is

f or med . intg.,a thi | gt € by Qhein ubj ect.ed ta. bl anking. ,Futther, the
ol d down into 2 tbiatlate; By Reing suhiestbooia blidhe, drariies. i polf div: o
concave groove 30 provided on the upper portion of the housing 2, and
a pair of meemberpk2 hasre cofvex gportionnl4 iwhich isditted into agaidayevgropvehe
convex portion 14 and fitted along the side face of the housing 2.

A | over endggrévided Un ERE pid pi¥tidrPBf e Houdihg 2] arid adpdin b ee of
bei ng bent q”ldl’)l oéthe OLﬂ Si deﬂvﬁh a predeterm ned gl at nesgafzso as %o

becone parallel w a nt, surface of the prigted. citcuit board B nd
10 thusS | DorBonsla e TorYRE A foraed dSidiraly Sk HE b amye portitn 13
predeterm ned position of the printed circuit board B. Al so, each |eg

portion 16atsl fistedoalong the side facsjafdhierlponsing 2n 20 projecting toward the
side. The projecting portion 20 has a projection length which is set so

that the proj ectd newvePehdPortidrBF bach e portiansi6ld 6/extends id 4 ¢A&hiend

- of being bent into the outside with a predetermined flatness (so as to .
become parallel with a mount surface of the printed circuit board B), and
10 th\is, is formed with a fixed portion 18 to be soldered onto a
predetermined position of the printed circuit board B. Also, each leg
portion 16,16 is formed with a projecting portion 20 projecting toward the
side. The projecting portion 20 .has a projection length which is set so
that the projecting portion 20 abuts against a side wall of a receiving
15 .groove S0ofa transpoftation tray T which will be described later.
Specifically, a length L, between the projecting portions 20 and 20 is set
to the substantially same as a width W (see FIG. 4) of the receiving groove
50 so that the connector 1 can be stably positioned in the receiving groove
50 when the projecting portioﬁ 20 and 20 on both sides of the hold down
20 member 12 abut against both side walls of the receiving groove 50.
In a manufacture process of the electric connector 1 constructed as
described abové, first, the .housing 2 as a molding broduct is carried onto

a predetermined supply stage by means of a transportation rail, and is fed



15 groove 50 of. a transportation tray T which will be described | ater.
‘Specifically, a length L, between the projecting portions 20 and 20 is set
“to"the substantialiy same as a width W(see FIG 4) of the receiving groove
50 so that the connector 1 can be stabl.y positioned in the receiving groove
50 when the projecting portion 20 and 20 on both sides of the hold down 20
menber 12 abut agai nst both side walls of the receiving groove 50. I n

a manufacture process of the electric congector 1 constructed as

descri bed M}hé 5t glys%%%g%%%s@ng?ixgg A Hing, PARd then! IEPE@%%& | nto

a predeterm ned supp nmeans - transportation ra fed
12 fromthe supply.stage to an assenbli.ng machj,ne, And then, the

ol ural ity of femgle % are soleatiusly rifen dita, s habisys, 2 b sidans
housi ng 2 by neans of the assenbling machine. In the final stage of

t'he manuf acifihe gssemebling machiriee Imlthe dmal stagdef the manufactune process,bot h
sides in the longitudinal 5 direction of the housing 2. Mre

i ficall ' | '
speci fi cal lye ﬁ@gd%ﬂt WHEE TR 45 ajtgadl'?et% onto both %@%&é‘frptﬁ@%%%ﬁigﬁi?atls | eg

groove 30 provi e upper portion o ousing 2
portions 16,and, 16 ing fitte |.ong the,.side fac of the,housing 2.
I'n thisScasiregtign I‘?glibe 1Rg ZMOIg SP§°’f¥°@i‘é’h§€e S}o&indown r%eraibtegﬂﬁ Fﬁ of
substantially converse to an assenbly direction of driving 10 the fenale
term nal s 4itted dntdthéconcaye gréove 30 provided onsthet wppér povtion of the
surface of the connector 1). - The assenbl ed connector 1 is

transport e%&&éﬁg @%&Pﬁﬁ% 3%' 1fb§§§dﬂ1@n>e 16 and 16%iHgdittétl Aldh@ Be Sid Ay

tray T having a ura 0 ecel vi ng grooves
of the housing 2. In this case, the hold down member 12 is attached from

a direction of substéntially converse to an assembly direction of driying

10 the female terminals 4 into the housing 2 (fhe side converse to the mount
surface of the connector 1).

The assembled connector 1 is tré.nsported after being collectively

received in a transportation tray T having a plurality of receiving grooves
50 with a predetermined number of articles. In this case, the electric

15 connectfqr 1 is received in each receiving .groove 50 in a state as shown in
FIG. 4. Specifically, a bottom face of the receiving groove 50 is formed
with a projecting portion 52 along its lc;ngitudinal direction. _The housing
2 of the connector I is raised upward by means of the projecting portion
52, so that the solder tail 6 does not contact with the bottom face of the

20 : receiving groove 50; therefore, no stress is applied to the solder tail 6.
Also, the width W of the receiving groove 50 is set. larger than a
substantial width of the connector I so that the éolder tail 6 does not

contact with the side wall of the receiving groove 50. In such a state,



50 with a predeterm ned nunber of articles. In this case, the electric 15
connector 1 is received in each receiving groove 50 in a state as shown in
FIG -4. Specifically, a bottomface of the receiving groove 50 is forned

with a projecting portion 52 along its longitudinal direction. The housing
2 of the connector | is raised upward by neans of the projecting portion

52, so that the solder tail 6 does not contact with the bottomface of the
20 receiving groove 50; therefore, no stisess is applied to the sol der tai

6.  Alsére is'e pYsdiBility Shat Hige ESﬁﬁb&tdeI 1 sleaey aQtriﬁ% 8l gﬁfrﬂ&ﬁohhan a
[

substantial w dth of t he connect or so that the sol der does not

cont act w wal | of acei vin r ooV . e,

( he HOMe¥er; o daf drestyt Fﬁﬁeoc itnl, tledriecting portieds 2 And 26
transportat i on. However, in the present enbodi nent, the projecting
portions 20ndpetipsides of the b@ldndgwa:emambcnézmmammdmsg both side
abutted agai nst both side wal | s of the receiving groove 50, so that

t he conneciqgilislof theXfécHiding grodve TS tieaethé BohhectrChiy masusatedye 5S0;
t herefore, the shakiness accorrpanyl ng with rotation and vibration of

t he conpect v (o) 1 is shaky in
its | ongl t Bgﬁﬁqnﬁ PEEPFJSCCMSE %égf%sg gﬁ%#?fgté:g%?% %&%?at ion, t hg
solder tail 6 and the side wall of the receiving groove 50 is

prevent ed RAcoempanying withirosatisncand vibratiorpofrthe sopnectar heeg Bewn nenber
12 covering the female terninals 4 from both sides in its |ongitudinal -

direction, prevéntedli Evehdf eeé conneetorbt is shakyeieiitslongithdavalddirection

due to vibration by transportation, the solder tail 6 and the side wall of
the receiving groove SO is prevented from contact with each other by
10 means of the hold down member 12 covering the female terminals 4 from
both sides in its longitudinal direction, thus,_tail protection can be
securely achieved.
In an automatic mounting process of automatically mounting the
connector 1 onto the printed circuit board B, the connector 1 is sucked
15 up by one from the tray T by means of a specific nozzle, and then, is
carried onto the printed circuit board B. In this case, a Kapton tape 45
(see FIG. 1) made of a polyimide ﬁlm is stack onto the upper face of the
~connector 1. The Kapton tape 45 is used as an absorptio:n face for sucking
Iup the connector 1 by means of the specific nozzle. Then, the connector 1
20 is situatedona predetermined position on the printed circuit board, and
thereafter, is mounted on the printed circﬁit board B by being subjected
to reflow soldering. More specifically, the solder tail 6 of the female

terminal 4 is soldered to a predetermined position of a printed circuit on



I n an automatic nounting process of automatically nounting the

connector 1 onto the printed circuit board B, the connector 1 is sucked 15
up by one fromthe tray T by neans of a specific nozzle, and then, is
carried onto the printed circuit board B. In this case, a Kapton tape 45
(see FIG 1) made of a polyimde filmis stack onto the upper face of the:
connector 1. The Kapton tape 45 is used as an absorption face for sucking
up t he connector 1 by -neans of the speciﬁkc nozzl e. Then, the connector 1

20, 19 S ¥R MR PR ARG BOArRPRidd, e gfd]ﬁopawt@omerggﬁbfumw

I'S. mount e e printe rcuit board by belng
subj ect ed

fl.ow sol.der|j pecj,fica t he oI der taid .
of the fengfdhe hold' %fﬁﬁmbtﬂ Lé]g% Isﬂwgieé'&at Q‘%Pﬁﬁ‘igtgmlﬂg R?@é???(ﬂf of a
printed circuit on
t he pri nt edheiprinted Gizenit iHamhB. dhsuch aestatoseﬂlqobouSmg 2gsqireseed rStmm on
16 of the hold down nenber 12 is soldered to the predeterm ned

posi ti on.ofy ts ‘f‘%ﬁ?qﬁegﬁ? @f%ﬁe%%lﬂ%éwﬁoﬁ‘fe%@er 56 a%tmaél firhilyShellth fRESi Ng

2 is presse y nmeans of the hold down nenber so as to be

firmy held on t |nt 0 Jhe ta 5 is peeled
of f frofn t FENte % ﬁi]/‘ Eg?niﬂ’ﬁ 1§ Baégab?ﬁ&oggﬁpg sol deri ng.
As descri bed above, |n the el ectric connector 1 of this enbodi nent,

t he housi ngohriesttre I by avwmsamafter bping subjesited dptsalderingB fromits top by
means of the hold down nenber 12. Specifically, the hold down nenber 10 12
fixes the housi ngs de8éribed dbiove! o the'elettrideanfieétor 1 bf this embodimenitd-

down strength, and receives a force acti ng when drawi ng out the nmating"

the housing 2 is held down on the printed circuit board B from its top by
means of the hold down member 12. Specifically, the hoid down member

10 12 ﬁxés the housing 2 on the printed circuit board B with sufficient holci-
down strength, and receives a force acting when drawing out the mating
connector from the connector 1 from side opposite to the acting force, so
that a stress can be preventéd from excessively applying to the solder tail
6 of the fémale terminal 4. Thus, the electric connector I sufficiently

15 withsta'nds against the force in a draw-out direcﬁon.

Further, in the electric connector 1 of this. embodiment, the thin
formed hold down member 12 is fitted or.1 both side ends in the
longitudinal direction of the housing. For this reason, the hold down
member 12 does not project from both sides of the connector 1, so that a

20 space occupied by the connector 1 on the printed circuit board B is |
smaller as compared with that of a connector disclosed in U.S. Patent No.

5,263,867.



connector fromthe connector 1 from side opposite to the acting force, so
that a stress can be prevented from excessively applying to the solder tail
6 of the female termnal 4. Thus, the electric connector | sufficiently 15

wi t hst ands against the force in a draw out direction. Furt her,
in the electric connector 1 of this enbodinent, the thin formed hold
down nenber 12 is fitted on both side ends in the | ongi t udi nal
direction of the housing. For this reasons the hold down menber 12
does not proj ectrherefBreCthissdedoes e enMhrfc@ d $86Qhtih (’fﬁckb.ging d&i&t;seﬁce
occupi ed by the connector 1 on the printed circuit board BTis smal | er

gszggrrgg;eglé/gt}_lré éor}ﬁfaoﬁen ] on%%céﬂhtg& Sé(i:r!c%sx? goard % %\ls akge thfﬁ'down
Therefore, this serves to enhance a nounti ng (packagi ng) denS|ty of

el ectric conepmbentl? tmladadedsorasto coventhe female wrminad 4 friom ksl bodown
menber 12 is |located so as to cover the fenale termnal 4 fromits both

si de in thejd®ngithe dbAgitudinficdirettiofy Eved ifi the EGMNEEHop1 s sBakPaKMitd N i ts
5 Iongltudlnal direction in the receiving groove 50 of the tray due to

'he <ol Sor WaedglAERRERS 48 e lféices!ﬁng @S TR e P (L BT O,

contacti ng mnth each ot her. Nanel tall protectlon durin transportation
can be secwikration mtrampm devm membesila ganygNeRt or 1.
10 Furthernore, in the electric connector 1 of this enbodi nent, the hold

down nenberthédsoldertaly 60@nd thelside evallobf e Pecdivitig groove GO abut

contacting vﬁth each other. _Namely, tail protection during transportation
can be securely achieved in the longitudinal direction of the connector 1.

10 Furthermore, in the electric connector 1 of this embodiment, the hold
down member 12 is provided with the projecting portions 20 which abut
against both sides both side walls of the recefving groove S0 of the trajr T
at its both sides. Therefore, the connector 1 is accurately positioned in
the receiving groove 50, so that the connector 1 can be prevented from

15 being rotated and shaky. Namely, tail protection during transportation
can be securely achieved in the Width direction of the connector 1. Also,
since the tray T and the housing 2 are 'nqt provided with the projecting
portion 20, there is no need.of making large a width of the transportation
rail for feeding the housing 2 to the assembly machine in the connector

20 manufacture process in accordance with the projecting portion 20. Thus,
the tray T is not required having strictly precisibn. In other words, tail
protection during transportation can be improved without causing failure

in the connector manufacture process and increasing manufacture cost of



agai nst both sides both side walls of the receiving groove 50 of the tray T
at:its both sides. Therefore, the connector 1 is.accurately positioned in
the receiving groove 50, so that the connector 1 can be prevented from 15
bei ng rotated and shaky. Nanely, tail protection during transportation
can'be securely achieved in the width direction of the connector 1. Al so,
since the tray T and the housing 2 are not provided with the projecting
portion 20, there is no need of maki ng | ggge a width of the transportation

rail for fepdiftndpsrtaBdnl 28y 2.8 tHERA § o/of B boinbtor RafRitaeale” 20
fat

. manuf acture process in accordance wt Oj ecting portion 20. Thus,
thetrayTls not .requitr.ed having strjctl Fecisjo n_ot her, words, tall
prot ect i on PEAFTTRY ti‘Fgﬁ‘%]ﬁ‘o PR B iné 18 &Eﬁ’\a"ﬂtﬂftﬁ ﬂﬁ%bp%%’lg failure
in the connector manufacture process and incr easi ng manuf acture cost of
16 t he thexafopmrthetre ds no nged of widehing thewidtlagf the tramspertationorail
manuf act ur e probess the hold down nenber 12 is attached to the.

housing 2, and taltifigfdfeific ohéiRhiresagiinge file ebntiodRst AhriifBctid! fhathihbe

transportation rail and taki ng speC|f|c measur.es agai nst the connector

nanufacture chi ne even i f ol d do 12 vi ded
mith tos Side ellen i tie BigS dORE mfmbif 121e B W e apledtidy | {0
el ectric connector 1 of this enbod|nent, t he hold down menber 12 is
formed by projeptingpertiens@®.bl anki ng. Therefore, the. hold - down nenber
12 is forned considerably thin with high dinmensional 10 accuracy. As a

result, there cas8firPhéeldrie dOrM&ReP 1% this ReFBo@iménE the hold down

member 12 is formed by being subjected .to blanking. Therefore, the.hold
down rpember 12 is formed considerably thin wi_th high dimensional

10 accuracy. As a result, there can be obtained a preferable flatness of the
fixed portion 18 of the hold down member lé soldered onto the surface of
the printed circuit board B. Moreover, by making use of the ﬂatnesé of the
solder tail 6, the connector 1 can be mounted on the surface of the
printed circuit board B in a preferable state. |

15 In this embodiment, moreover, in order to securely achieve tail
protection during transportation in the longitudinal direction of the
connector 1, it is desirable that a length L2 between the fixed portions 18
and 18 of the down hold member 12 is set larger than a length L3
between the solder tails 6 and 6 of the female terminal 4. In particular, in

20 the case \.zvhere the length L2 between the fixed portions 18 and 18 is set

at the sé.me as the length L, between the projecting poftions 20 and 20,

both fixed portion 18 and projecting portion 20 abut against both side



fixed portion 18 of the hold down nmenber 12 sol dered onto the surface of
the printed circuit board B. Mreover, by making use of the flatness of the.
'sol der tail 6, the connector 1 can be nounted on the surface of the

prlnted circuit board Bin a preferable state. 15 In this enbodi nent,
mor €over, in order to securely achieve tail protection during
transportatlon I n the longitudinal direction of the connector 1, it is
desirable that a length L2 between the fiixed portions 18 and 18 of the
down hol d griRess El?ei'éce‘iﬂné gidiRie 3080 tRe tRAETN sb3hat theQﬂiri&'ﬁé?ﬂof hecaap! der
tails 6 and 6 of the female€ Termnal 4. In particular, in t he case
where the bn th L2 between .i.he f.i.xe ortians 18 an% 8 is set at
the sane a ?@ﬁ BR® ]1Y %Séfl\ﬂggﬂlph évclflg@'OBg? ons 20 and 20,

both fixed portion 18 and rOJectlng ggrtlon 20 abut agai nst both side
17 wal | s of Ashshewnan/FKa. § obd down membey 12 may be grovided
connector 1 can be nore securely positioned in the receiving groove

50. with aAf efiBagément Portioh 25 Mehieh! i rdere held ifffthebsrift&yi ded
with an engagenment portion 25 which is nonentarily held in the printed 5

circuit board B .ln C ho f agenent
portion325 F?"BFB\?P‘B%B*?W ﬁﬂg c(lag%\,/égs\s?ﬂ 6%!}{%2 #béﬁj éh%rﬁ%(% Menmber

12, and extends downward on the inner side of the hold_ down nmenbe 12.
Al so, in aportion 25 ismprovideckimthel canvex portien 14 of the ihald dawm c;newber
“housing 2 as shown in FIG 5, the engagenent portion 25 extends 10
through a hd, eand eresifds dbwitgvardontthe itwieedide of thetold ddwh mehrberi ng

12. Also, in a state in which the hold down member 12 is fitted into the
housing 2 as shown in FIG. 5, the engagement portion 25 extends

10 through a hole 27 penetrating from the concave groove 30 of the housing
2 to the lower face thereof, and projects from the lower face of the housing
2. Further, the surface of the lo§ver end portion of the engagement portion
25 is formed with an engagement means which is capable of engaging
with a groove 40 formed in the printed circuit board B. The engagement

15 means may be, for example, a screw portion formed in the surface of the
engagement portion 25, or a fine protrusion formed in the surface of the
engagement portion 25. Namely, the engagement means may of course be
any other form so long as the engagement portion 25 can be momentarily
held in the groove 40 by friction.

20 . If the aforesaid engagement portion 25 is provided in the hold down
member 12, the connector 1 is not shaky when soldering the female
terminal 4 and the fixed portion 18 of the hold down member 12 onto the

printed circuit board B; therefore, the soldering operation can be readily



2 to the lower face thereof, and projects fromthe | ower face of the

housi ng 2. Further, the surface of the | ower end portion of the
‘engagenent portion 25 is fornmed with an engagenent nmeans which is
capabl e. of engagi ng with -a groove 40 fornmed in the printed circuit
board B. The engagenent = 15 neans nmay be, for exanple, a screw portion
formed in the surface of the engagenent portion 25, or a fine
protrusion fornmed in the surface of the 13 engagenent portion 25. Nanely,

t he engageé'&msvg&?"!?gm%itﬁ‘lﬁ%s&f&? .leglen tﬁ@%hoygﬁflﬁf cFhfienl i8thrded he

engagement” portron can be nonentari he groove 40 by

friction. 20 | f the aforesaid engagenent portion 25 is provided in
the hol d dekhby manually, an 1129‘2914&0@@?5%6‘%9&“%@5 not shaky when sol dering

the femal e termnal 4 and the fixed portion 18 of the hold down
menber 12 onto Abds evidentfrom thie eboveiexplaration, int tae elentric ecanmentbrieri ng
operation can be readily achi eved. This exhibits the effect

when the Sefﬂ’f‘é#;i‘&séi&edéﬁé&r&ﬂoﬁr&ﬁﬁ% H‘éﬂ_sicg on Pé pRintEANiAEhit bourd G
ng. As 1S evident fro

aut omati c nount t he above explanation, in

the electrjc connector of fhe present, device, nounti.ng density on the
printed ci i’ﬁﬂ’i"%ﬂd and,alse, Séﬁé?}'ﬁg‘?é&lfl %%ﬁ?&s&%ﬁﬁﬁ&ﬂé’cf’?on during

transportation can be improved wi thout causing failure in the
connect or impnéved withqutocassing failuxe dnithercorvieciorananutaaitge pyocess t he
transportation tray for the: connect or. Wil e the present.

i nvention B33 iReedadifgGhhbedabttire CUR Tfithe transportation tray for the
connector.
While the present invention has been described in connection

10 with the preferred embodiments of the various figures, it is to be |

| understood that other similar ergbodiments may be used or modifications
and additions may be made to the described embpdiment for performing
tht; same function of the present invention without deviating therefrom.
Therefore, the present invention shduld not be limited to any single

15 embodiment, but rather construed in breadth and scope in accordance

with the recitation of the appended claims.



10 with the preferred enbodiments ‘o ' ggures, it is to be
under st ood that other simlar enbodi i’“‘lw“mmwmuﬂ or nodifications
and additions nay be nade to the descri bed enbodisnent for performng
the sane function of the present invention wthout deviating therefrom
Therefore, the present invention should not be linmted to any single 15
enbodi ment, but rather construed in breadth and scope p-R—accordance

with the recitation of the appended clai ng. THIS SHEET HAS BEEN

19 %AI VB WHATRERBAGER! MED | S:
1. An el ectric connector nounted on Inted circulttoard; —
conpri si ng. sing which is nolded froman electrically

i nsul ati ngmf‘%“&ﬁ@ﬁ *has a | ower face facing a printed circuit
board nounted to the _ printed circuit board and an upper face situated
opposi te td.t he Aglgctric conngetor mounted on a printedAireyit Hoardy ni nal s,
which are held at predetermned intervals along a 10 | ongi t udi nal

directi on Qonhpfisiigetsi ng, each having a tail portion projecting fromthe
| ower face of the housing and soldered to the printed circuit board; and a

S dos of t he hotRESEse HHEH isTablqds o R BRRHAE inpHitEiE et gnd"" o
hol ds down t he housing on the prinpted circuit baqar ) from t(lil%ottg% of

t he housi ndrasyadewes faee dasiag a @rmt@dmlr@wiédmﬁrﬁlcwﬁsnmpa.mowte

printed circuit board and an upper face situated opposite to the lower
face;
a plurality of terminals as an electric contact, which are held at

10 predetermined intervals along a longitudinal direction of the housing, and
each have a tail portion projecting from the lower face of the housing and
soldered to the printed circuit board; and a retaining member which is
fitted on both sides of the housing in the longitudinal direction thereof,
and holds down the housing on the printed circuit board from its top -by

15 being soldered to the printed circuit board.

2. An electric connectqr mounted on a printed circuit board,
comprising:
a housing which is molded from an electric insulating material, and
20 has a lower face facing a printed circuit board when being mounted to the
printed circuit board and an upper face situated opposite to the lower

face;

This Sheet Has Been Relplaced




2. An el ectric connector nounted on a printed circyy
compri si ng: a housi ng which is nol ded frﬁmuﬂﬂﬁ[ﬂ ”LI!H l!ll
“insulating material, and 20 has a |ower face facing

board when bei ng rmunt ed to the printed circuit board and an upper
face situated opposite to the | ower face;

20 a plurality of termnals as an electric contact, whi ch are
hel d at predetermi ned intervals al ogg a | ongitudinal di rection of the

housi ng, and Hlmb’ sollc-iﬂl ﬁléag t $18B¢H éegﬁgétn l‘El E% e r face

of the housi ng an tot prin clreul oar

retaining ne whj ( fitted nbot si,des of th |ng|nthe
| ongi t udi n&ATE F g rgglp%lenga ongjtudinal gdiesction p Fhﬁgfmlsﬁég and

termnals fromboth sides in its |ongitudinal - direction, and hol ds
down t he heachniyawe attadl portior projectinig frona the flowsr face of tlhe hbusiny abd ng
soldered to the printed circuit board. 10 3. An el ectric connector

mount ed on s%éedl‘éfi'fr %ﬂ%ﬁ‘fﬂt@dtﬂ%ﬁt boar dT an 'Rtk Eiif Elg member Whlﬁhaishous' ng

whi ch is nol tric 1nsu ng rraterla as a | ower

face facin i bo rd when be 0 the printed.
circuit 5bogirtge‘§ nﬁﬂ&hﬁﬁ%ﬁs the PP&H?%H‘%IB gg'ﬂglgua ﬁqrfi‘-"??ﬂ\%‘i‘ thereafgo..
a plurality of termnals as an electric contact, which are held at

as to cover a train of the terminals from both sides in its longitudinal

direction, and holds down the housing on the printed circuit board from

its top by being soldered to the printed circuit board.

10 3. An eclectric connector mounted on a printed circuit board,
comprising:

a housing which is molded from an electric insulating material, and
has a lo“;er face facing a pri?;ted circuit board when being mounted to the
printed circuit board and an upper face situated opposite to the lower

15 face;

a plurality of termiﬁals as an electric contact, which are held at
predetermined intervals along a longitudinal direction of the housing, and
each have a tail portion projecting from the lower face of the housing and
soldered to the printed circuit board; and a retaining member which is

20 fitted ;)n both sides of the housing in the. longitudinal direction thereof,
and holds down the housing on the printed circuit board from its top by
being soldered to the printed circuit board the retaining member being

provided with positioning means which positions the housing in a



predeterm ned intervals along a |ongitudinal directio ' and

each have a tail portion projecting fromthe | ower f aﬂlﬂ““lmm\i‘lﬂmnm and
“soldered to the printed circuit board; and a retainings ar Ieh ¥s 20
fitted on both sides of the housing in the longitudinal direction thereof,
and” hol ds down the housing on the printed circuit board fromits top by
being soldered to the printed circuit board the retaining nenber being
provi ded with positioning means whi ch positti ons the housing in a
21 _ ConRRpindictérfédelvinig SFORE Fot RiedEih aA'trénspeRakion flalyOfor (dedYying the
carrying the el ectriC connector. 4. An el ectric connector nounted
on a printe | rcuit botard, _conprising: 5 a housing which is
nol ded frofe RO nsul ating material, and has a | ower face
facing a printed circuit board when being nounted to the, rinted
circuit bodtd arfenslcqtpipeconmosmunwg oppmsxrh@tedccmtlmd? face;
a plurality of termnals as an electric contact, which are held at 10
pr edet er m r&dnbﬁgﬁ{ggal s along a |l ongitudinal direction of the housing, and

each have a tail portion projecting fromthe | ower face of the housing and

i tea dn bot h o HebsRfe el ihanRRicy eBR8 ot SELRIR SR IREIE it P

and hol ds down the housing on the printed circuit board fromits top by 15
bei ng sol dérasiatlowendape facing & printed cirewiy board when being mounted to the

OO

printed circuit board and an upper face situated opposife to the lower
face;
a plurality of terminals as an electric contact, which are held at
10 predetermined intervals along a longitudinal direction of the housing, and
each havé a tail portion projectipg from the lower face of the housing and
soldered to the printed circuit board; and a retaining member which is
fitted on both sides .of the ht;using in the longitudinal direction thereof,
and holds down the housing on the printed circuit board from its top by
15 being soldered to the prinfed circuit board,
the retaining member being provided with positioning means which
positions the housing in a connector receiving groove formed in a
transportation tray for 6arrying the electric connector so as to prevent the
tail portion and side walls of the connector receiving groove from

20 contactin'g with each other.

S. An electric connector mounted on a printed circuit board,

comprising:



the retaining nmenber being provided with positioning '
positions the housing in a connector receiving groovaﬂrm In; “|II|
~transportation tray for carrying the electric connecter €0 'as % o Sprévent

t he tail portion and side walls of the connector .receiving groove
from 20 contacting wth each other. 5. An el ectric connector
nmounted on a printed circuit board, conpri si ng:

22 a housing which is nolded fggom an el ectric insulating

material, and 5 hﬁ{é@&@mg risflgsﬁef@ﬁbﬁgaﬁ Sl Inshiltihg riaRIALAAR

bei ng nounted to t rinted circuit board and an upper face si t uat ed

opposite tqQ the | ower face; . S | ur,al ity ,of. term nal an
el ectric coMSJowgRifare %%nﬁeﬁﬁnéﬁed crcxy?gﬁ@[rgr\ﬁbﬁﬁobﬁlng&\?g@eéﬁﬁt&ea
| ongi tudi nal direction of the housing, and _each have a tail portion
proj ect i ng grinted birchitvboardandoin rtppdrdase rjtuated opposite tethe lewerhe
printed circuit board; and a retaining nenber which is fitted on
both si des gfei he housing in 10 the Iongitudinal direction thereof, and
hol ds down € housing on the printed circuit board fromits top by
bei ng soldered to the . .printed circuit - board, . . ai ni ng
nenber Being pr cﬂrPﬁfé’EFlﬁy qr}ﬁtgrgg.pﬁf%gﬁgr)eﬁlgggq&cghtact, %‘P%ﬁhe%ﬁ Egl%grrtt i ons
whi ch abut against side walls of a connector receiving . .
predetermined intervals along a longitudinal direction of the housing, and

each have a tail portion projecting from the lower face of the housing and
soldered to the printed circuit board,; and |
a retaining member which is fitted on both sides of the housing in
10 the longitudinal direction ;:hereof, and holds down thé housing on the
printed circuit board from its top b.y being soldered fo the printed circuit
board, |
the retaining member being provided at its .both side ends with
projecting portions which abut against side walls of a connector receiving
15 groove formed in a transportation tray for carrying the electric connector
and which position the housing in the connector receiving groove so as to
prevent the tail portion and the side walls of the connector receiving

groove from contacting with each other.

20 6. An electric connector mounted on a printed circuit board,
comprising:
a housing which is molded from an electric insulating material, and

has



15 gr.oove fornmed in a transportation tray for carryi ng [
connect or and whi ch position the housing in the.c l@Hﬁgﬂ“lHuﬂlulng
¥ of the

groove so as to prevent the tail portion and the S

connector receivVving groove from contacting with each other. 20 6.
An el ectric connector nounted on a printed circuit board, conpri si ng:
a housing which is nolded froman electric insulati ng materi al, and

has a | ower

face facing a prinfed c t boar d. rgnted
circuit board and fﬂ‘f"?fp%@?e ’&g@meﬁg“sﬁ‘d@gﬂaﬁt ﬁg’ﬂ Q?Wou?ﬁeat ce;
a plurality of termnals as an electric contact, which are held at

pr edet er ni ndHeiprinteditircuitoboard andgn ugipeaiface siftated appasite othe Welénd
each have a tail portion projecting fromthe |ower face of the housing and
sol dered togRe printed circuit board; and a retaining nenmber which is
fitted on both sides of the housing in the | ongi tudi nal direction thereof,

and hol ds down the n.the r|n ed u rd.f: .t b 10
bei ng sol dered t & Pﬂg%}t}’%{fgiﬁ %‘8 gé&fc EbntidE] g’l'ﬂtl{%@ %Hgtlgelﬁpé‘r}g 4
menber being provided with proj ect| ng orti ons whi ch abut agai nst side

wal | s of 5a qmedetemminestintervals@longa ingl direction ebthe bpusingrand ay
for carrying the electric connect or and which position

each have a tail portion projecting from the lower face of the housing and

soldered to the printed circuit board; and a retaining member which is
fitted on both sides of the housing in the longitﬁdinal direction thereof,
and holds down the housing on the printed circuit board from its top by
10 being soldered to the printed circuit board,
the retaining member being provided with projecting portions which
abut against side walls of a connector receiving groove formed in a
transportation tray for carrying the electric connect or and which position
the housing in the connector receiving grodve so as to.prevent the tail
15 portion and the side walls of the connector receiving groove from |
contacting with each other, and an engagement portion which
momenta.rily holds the retaining member on the printed circuit béard by

engaging with the printed circuit board.

20 7. An electric connector mounted on a printed circuit board,
comprising:
a housing which is molded from an electric insulating material, and has a

lower face facing a printed circuit board when being mounted to the



" t'he ‘housing in the connector receiving groove so as to pr m I
portion and the side walls of the connector receiving ngmmHum "tlmll”"[L

contacting with each other, and an engagement portion which ¢

nonentarily holds the retaining nmenber on the printed circuit board by

engaging with the printed circuit board. 20 7. © An electric connector

nmounted on a printed circuit board, conpri sing: a housi ng which

is nolded froman electric insulating natgrial, and has a | ower face

facing a prprmwa éirtait! Eo&‘@éﬂd"&lﬁ&ﬂ%t 'Tﬁcérﬁttihh‘téﬂb@ fte to the lower

24 printed circuit board and an upper face situated opposite to the

| ower face; a.plurality of termnals as an electric

cont act mﬁ?@ﬁ are held at - predetermned intervals along a

| ongi tudinal direction of the housing,. 5 and each have a tail portion

proj ecting froma.pbutadigoffterminals: asanxlectyic contacihwhichdwedieldat he

printed circuit board; and a retaining nenber which is fitted

on both si %&d@&ﬁﬁﬁd@ﬁ&hﬁ@l&@onﬁ origgtidingl Hivéiction of fes hovinger eof so
as to cover a train of the term na fromboth sides inits

ci T oui § SR FRER IR ?ﬁsﬂé‘f’%ﬁéﬁysﬁﬁéﬂg&%ﬁ& Als iR hbihe,

board, - the retai ning_nenber_ being formed by bl anki ng, and
having a ‘and soldered to the printed circuit board; and

a retaining member which is fitted on both sides of the housing in
the longitudinal direction thereof so as to cover a train of the terminals
from both Sideé in its longitudinal direction, .and holds dqwn the housing

10 on the printed circuit boé.rd from its top by being soldered to the printéd
circuit board,

the retainir;g member being formed by blanking, aﬂd having a
convex portion which is fitted into a concave groove formed on the upper
face of the housing, a pair of leg portions which is formed integrally with

15 the conve.x portion and e:.ctends downward so as to be fitted along a side
face of the housing, and a fixed portion formed at a lower epd portion of
the leg portion, which extends so as to Be bent outward with a
predetermined flatness and is soldc;.red to a surface of the printed circuit
board.

20
8. An electric connector mounted on a printed circuit board,

comprising:



convex portion which is fitted into a concave groove for ’
face of the housing, a pair of leg portions which is for H:mllmulu'mmmn““h
-15- the convex portion and extends downward so as to be fitted al ohg & side
face of the housing, and a fixed portion formed at a | ower end portion of
the'l eg portion, which extends so as to be bent outward with a

predeterm ned flatness and is soldered to a surface of the printed circuit

board. 20 8. An el ectric connectagr nounted on a printed circuit
board, co L SLAGY «rtmicth § P : :

25 » RuQiniiE which is molded from an clectric Insulating maferial, and
material, and has a_lower face facing printed cigcuit boar en
bei ng nounh&s a lowerface fa%?ﬁr%-ﬁﬂ“&?‘ﬂ@éﬁ@‘%@ﬁ?ﬂdm% eHb%é‘PmF%E“éP &t ed
opposite to the | ower face; 5 a plurality of termnals as an
el ectric cepirted, cindirittboare amddraupper fape sittiatedioppbsitet ter the owedrong a

| ongi tudi nal direction of the housing, and each have a tail portion
proj ecti ngfgéé)mthe | ower face of the housing and sol dered to the
printed cifcur’t board; and a retaining nenber which is fitted on both

R s
di rection, and holds down the housing on the printed circuit board from
its top by predetermingel itervalstadopgiantongitidinal ditestion of the housing, and
each have a tail portion projecting from the lower face of the housing and
soldered to the printed circuit board; and a retaining member which is
fitted on both sides of the housing in the longitudinal direction thereof so
10 as to cover a train of the terminals from both sides in its longitudinal
direction, and holds down the housing on the printed circuit board from
its top by being soldered to the printed circuit board.
the retaining member being formed by blanking, and having a
convex portion which is fitted into a concave groove formed on the upper
15 face of the housing, a pair of leg portions which is formed integrally with
the convex portion and e#tends downward so as to be fitted along a side
face of the housing, a ﬁxed'portion formed at a lower end portion of the
leg portion, which extends so as to be bent outward with a predetermined
flatness and is soldered to a surface of the printed circuit board, and
20 projecting potions which abut against side walls of a connector receiving

groove formed in a transportation tray for carrying the electric connector

and which position the housing in the connector receiving groove so as to



t he retaining nenber being formed by bl anki ng, and having

portion which is fitted into a concave groove forned on thallwuullmnnﬂm““l
face of the housing, a pair of leg portions which is forned tntegral "y % th
the convex portion and extends downward so as to be fitted along a side
face of the housing, a fixed portion formed at a | ower end portion of the

| eg portion, which extends so as to be bent outward with a predeterm ned
flatness and is soldered to a surface of the printed circuit board, and 20

proj ecting ' [ 1 i ' | G . I Vi ng
groove for r’rira)ﬁ‘t e:vﬁﬂg tWrgat%? p‘?)(?llt'H ﬁr?g%qhﬁfygﬁdgﬁv@% r°§ |t?1% %ﬁlgl%qggﬁéeé{}@gnect or
and which position the housing in_the connector receiving groove so as to
26 pr evegtoovedreny contacting,wilteash othee wal | s of the connector
receiving groove from contacting with each ot her. . 9. An

el ectric connector nounted on a printed circuit board, 5 conprising:

a housing which is nolded froman electric insulating material, and

a_housi . om an el ect! . nd’
Cinted o 1ot boneant Boafbeh:Spbaba PR bR GRLO WML T 2

printed circuit boar

ace situa | ower
face; 10 a plurality of terminals as an electric contact; which are
held at 3 CHPPESIBETI ned intervals along a |ongitudinal direction of the
housi ng, and each have a tail portion projecting fromthe | ower face

of the housi ng and housing which is molded from an electric insulating material, and
has a lower face facing a printed circuit board when being mounted to fhe
printed q_irc}:lit board and an upper face situated dpposite to the lower
face;

10 a plurality of terminals as an electric contact, which are held at
predetermined intervalé along a longitudinal direcﬁon of tl.1e housing, and
each have altail portion projecting from tﬁe lower face of the housing and
soldered to the pﬁnted circuit board; and a retaining member which is
fitted on both sides of the housing in the longitudinal direction thereof so

15 as to cover a train of the terminals from both sides in its longitudinal
direction, and holds down the housing on the printed circuit board from
its top by being soldered to the printed circuit board,

the retaining member being formed by punching, and having a
convex portion which is fitted into a concave groove formed on the upper

2 face of the housing, a pair of leg portions which is formed integrally with
the convex portion and extends downward so as to be fitted aléng a side
face of the housing, a fixed portion formed at a lower end portion of the

leg portion, which extends so as to be bent outward with a predetermined



' oI dered to the printed circuit board; and a retaining r_re |
.fltted on both sides of the housing in the |ongitudinal : WH“‘
15 as to cover a train of the termnals from both SI €S tnuty s

Iongltudlnal direction, and holds down the housing on the printed
circuit board from its top by being soldered to the printed circuit
boar d, the retaining nenber being fornmed by punching, and
havi ng a convex portion which is fpjted into a concave groove forned

on the up d‘ﬁ}’ [ ichis
formed i nltog%%ﬁ% éﬁaqﬁ%ﬂ&% eacécf%aéée gﬁtﬁe g’%ldatﬁg %ﬁ‘%‘i“ﬁg&&mﬂw d so as
to be fitted .al l ace of, the housing, a fixed portion forned
at a | ower PERJ§C UPJ?‘U%“B?S which a ut 3gainst side wallaofa connentor rseiingo be
bent outward with a predeterm ned

27 f | agromye fanthedsirs el ttanspottatiors tralyafor ceirrying tid eleetrié icopwicttdoar d,
projecting portions which abut against side walls of a connector receiving

grcove 1 of R hich PoSHEPLREHCRRLE B H eI el i BRIICoE B8R O

and whi ch position the housing in the conne or recervi

5 prevent_the t tion and t he connector  receiving
gr oove rom%c?ﬁ}tjk’[e%gfm’m% B’l‘%é &' Wrﬁs?ﬂvmvmmh
nmonentarily holds the retaining member on the printed circuit board by
engagi ng vwgraeverzom contarting suth eachrather, and an engagement portion which

()

momentarily holds the retaining member on the printed circuit board by

engaging with the printed circuit board.



