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(54) Electrical connector terminal with fixing member

(57) The terminal, which is pressed from a flat plate, comprises a first contact arm 20 and a second
positioning arm 21, extending substantially parallel to each other from a common connecting portion 22. Two
projections 25, 26 are formed on the positioning arm, with the first projection 25 extending a smaller distance
from the arm than the second projection 26. The terminal is used in a connector which comprises a plurality of
the terminals 11, an insulating housing 10, a flat, multiconductor cable 3 and a slide member. The terminals
are inserted into respective openings 15 which extend through the housing 10, and projections 25, 26 locate

and hold each terminal in the housing.
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ELECTRICAL CONNECTOR

.
pgeha

- —e ¥

The present Inventicn relates to 2 connector
c? a pluralitv of Zorked terminals to each of

siuralit of conducters of a2 flat cable, such as a flexible

— e b e L -

_____ oz 2 ribbon electric wire, which consists of

Zlexitle insulating sheet and printed conductors or thin

wire conductors spaced in parallel with each other at

regqular intervals con the sheet.

~ecent vears, & flat cable 3 as shown in Figs.

12 i 13B is croposed. The flat cable 3 comprises a

intervals on the upper surface of the flexible insulating

5
—a

o

sheet ). The ccnduc:tor 2 is set to be as fine as approxi-

mately O.lmm in its diameter. The interval between adjacent

conductors 2 is set to be as small as approximately 0.8mm.
Accorcingly, the Zlat cable 3 is preferably used as an

internal wiring material of household electrical appliances

such as a VTR, a video camera and the like, and office

automation appliances which are desired to be thin and

ccmpact.
tor 2 of the flat cable 3 is connected

(9]

ach ccncdu

Q]
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& forked tsrminal Zormed tyv punching a conductive metal

Fig. 14 shcws an example of a ccnnectsr ZIor ceonnecting

he Zlat czple I and the Icrkxed t=arminadl

)

Zhs ccncéuctor z °
wlith each cther.
In the ccnnectcr +, = clurality < slit-shapea

~szrminal-receiving corvenings 5 is Zormed in a cubic insulating

. . = 3 = = : - ~e S : : i
g g S naqae CcI TymThnertlC Issill. -2 Sl.T-3narvea Te2rminadl

ntarrals 1n zhe iz

Zcrked terminal T 1s inserted into each terminal-receiving

crening 6. A Ilat caple 2 zna a slide member 8 are inserted
inTo zhe space rCetween a COntact arm 7a of the te2rminal 7 and

I zhe slide memper 3 o press the flat cable : zgainst the

zbove-described connector 4, an incomplete

(]
o]
ot
o
[0}

cennection is lixely to occur between the terminal 7 and the

ccnductor 2 of the Zlat cable 3.

-~

That is, the concuctor 2 and the contact arm 7a of

the <==2rminel 7 ars 1n contact with each other. But as
cescribed above, the diameter of the conductor 2 is very small
ana in addition, The ccocntact arm 7a cocntacts tche conductor 2

mall arsa pecause the width of the ccntact arm 7a 1s

n

in a

equal to a small width of the terminal 7. Accordingly, if the

inzerral between adiacent terminals 7 does not ccinclde with

M
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concéuczors 2 or ii the intervals between

-hat tetween adjacent
adiacent conductcIs I are nonuniform or if the intervals

re nonunifeorm, an incomplete

(h
|

i

)
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<> matween the conductor 2 and the

—T -

the

The cecntzct arm sa of +the terminal 7 and
Tz zhereor are inserted intoc each of openings
rzceiving cpening 6 and each of openings
b thereol. mhe :zlicde member 8 presses the flat cable 3
against the contact arm 7a&, thus holds the flat cable 3 inside

2yt zhe connector 4 has no means for placing

~ne terminal 7 in gositicn inside the housing 5. Therefore,

iz likely that the terminals 7 are inserted at different

cosizions inside the housing 3. As a result, the flat cabple

ressed against the terminals 7 at different pressures.

3 is

"

The slicde member 8 is installed in the housing 5 in
the directicn in which the openings 6 are arranged from the
side cpposite to the terminal-inserting side. Each of a pair
of hciding porticns 8b projecting from each end of the slide
member 8 in the longitudinal direction thereof is fixed to
each end of the nhousing ¢ disposed in the longitudinal
dirsection thereor.

In recent vears, the connector 4 has become longer

e increase in the numper of the openings 6 to be

ormed in carallal with each <zher in the housing 5 caused by

n
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demands for multicolarization. Hence, the slide member 8 has

cecome longer.
As a result, it is likely that the pressing porticn

8a comprising =thin plates disposed between =ota holdirng

cortions 8b are Zlsxed a&s shown in Figs. 1SA and 1ZB.

The pressing cortion 8a presses the conductors 2 of
-he flat cable 3 against the terminal 7. Thereiore, when tne
cressing portions 3a is Zlsxed, there is a possibility that
Ly the pressing portion 8a to the conductors

oressures applied
2 are different :Izcm each other depending on the flexure
degree of the pressing porticn 8a or some conductors 2 are not
crought into contact with the corresponding terminal 7.
Znsulating resin is integrally molded by a mold to
form the slide member 8. Upon completion of molding, the

molded insulating resin is ejected by an ejector pin from the

mold. It is necessarvy to Zorm a portion to be ejected by the

ejector on both heclding portions 8b. Due to the ejection of
the molded insulating resin, a burr (B) is formed on the
ejected portion. The burr (B) projecting from the surface o:

the holding porticns 8b prevents the slide member 8 from

closely contacting the housing 5. As a result, there is a

possibility that the loose contact between the housing 5 and
the slide member 8 prevents the conductor 2 from being

appropriately pressed against the terminal 7. The burr (B)

can be removed frcm the siide member 8 by polishing it, but



(91]

-akes time and _a2-cr, which causes the connector 4 tc pe

manufactured &t & Ligh COST.
17, the case in wnich the

’ —aa

iZ i -ase cilate 2 is ccnsidered belcew.
Fig. 156 is soldered IV
201 as Zollows: The holder 101

g rortion 10la cisposed on the upper

comprises an ugrer ncicin
surfzce of the =mcusing 3, a lower holding cortlion i01b
dispcsed on the _cwer suriace thereof, and a side holding

disposed on the side surface thereof. The holder

and the lower

=
-~

101 is fixed to zoth sides of the housing

r

nciding porticn 1015 of the holder 101 is soldered to a pat

- .

a cizposed cn & c-ase olate ¢ -a this manner, the housing

0

5 is fixed to the case plate 2.

Fig. 17 is soldered Dy

=3
o
1V
0
QO
o |
e}
o
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ot
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o
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using a U-shaped holder 101’ as Zcllows: The holder 101’ is

engaged by a U-shaped engaging droove 5'’a formed 1in the
vicinizy of both side suriaces of a housing 5'. A lower

P

holding porticn 10l1b’ of the holder 101’ is soldered to the

cat Ga disposed on the base plate 9. In this manner, the

housing 5’ is fixed to the base plate 9.

-—

In -he ccnnector shown in Fig. 16, the lower holding

porticn 10lb of the holder 101 is disposed on the lower

surface of the housing 5, i.e., the lower holding portion 101b

is interposea between the lower surface of the housing 5 and
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the pat Sa. Thererfore, the lower surface of the housing 3 is

not in close ccntact with the -ase piliate ¢ and hence the

housing I cannot Ce tightly fixed to the base piate 2.

The hclicer 101 is installed on zZoth side surfaces

cf the housing I. So long as the holding corticn 8b of the

nolder 8 is mounta2d cn the side surfaces of the housing 5, it

Is difficult to I:stall the holder 101 on the side surfaces

[0}

of the housing I with respect to the size cf the side surface

or the hcusing 3.

in the ccnnector shown in Fig. 17, the nolder 101’
Therercre, the holder 101’ is soldered to the pat
small area and thus there is a possibility that the
nolder 101’ is Iixed thereto not in a high strength. 1If the
nclcder 101’ is made to be thick, it is necessary to make the

width of the engaging groove 5’a large. Consequentl the
pm - ~ - 4

housing 5’ beccmes large. If the housing 5’ is not made to
be large, the terminal-receiving openings are decreasingly
formed inside the housing 101’. In addition, the holder 101’
is fixed to the housing 5’ by engaging the housing 5’ with the
engaging groove S'a of the housing 5’. Therefore, the holder
101’ is not tightly fixed to the housing 5.

Referring to Fig. 18, in installing the connector

the base plate 9 by an automatic machine, both side

4 on

surfaces 5c and :5d of the housing 5 are sandwiched by arms

102a and 102b or a chuck 102 of the automatic machine. In
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cen=er L1 of the chuck 102 and the center L2

~hig stata, the center L
of *=he housing I ccincide with each other. Therefore, a

i=ign (X) with which the center L2 o2

~sanector-installing zesitic .

rs ccincicent is set cn the base place

2 so ==at zhe csnter L1 of the chuck 102 is made to =2
~mimcidenc with =he connector-installing position (X). In
~nig manner, —he ssusing 3 is holded by the chu k 2. Then,

is =moved cownward as shown by an arrow (A) oI

ne

sing § is soldered to the pat claced on tn

rase zlate 9.

as described previously, the demand for
mulsigolarization ¢I the connector 4 causes the housing 5 to
=2 lcng in the dirsczion (W) In wnich the terminal-receiving

rrznged in parallel with each other. It is

to set =he side surface 5d of the housing 5 as a

necessary

gate position (G) ccrresponding to a resin-injecting opening

0f +he mold and inject resin into the mold from the gate

position (G) so as to flow the resin smoothly in the mold in

the directicon ccrrasponding to the longitudinal direction of

t
¥
o
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O
]
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A gate remainder 103 is likely to be formed in the

gate position (G) as shown in Fig. 19. The side surface 3d

on which the cate positicn (G) is formed is holded by the

chuck 102. Thererore, +he center L1 of the chuck 102 and the

center L2 of the housing 5 do not coincide with each other due
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ov the cnuck 102. When the center L1 ci the chuck

_C2Z s mace o e ccoincicdent with the connectcor-installing
ccsizicn ! OI Thz zase zlate &, the centar L2 c¢I the nousing

with =The ccnnector-installing positicn

S Zgces ot cocincliis Th Tk 2
ros Ene S - . = - < —_ - o .
Xy,  Thaz -8, tTh2 nousing I cannot e cZliaced exactly in

~he

after the cate rsmaincer 103 1s rszmoved IfIrom

aced exactly in

3
1)

)
(0]
=
tn
}.4
3]

{e]
U
0
)
o]
(§]
(0]
Qg

I_:

_cn cn the base plate 2 zy the chuck 102 wnich holds the

is necessarv to check wnhether or not the

H
ct
e
M

cate remainder 103 exists on the gate position (G) afte

In addition, it is cifficult and

hcusing I has teoen moldeq.

lsnt o rTemove the cate remainder 103 Zzcm the gate

ineis

0

cositien (G).

when the nousing Z s to be installed on the base

plate ¢, the terminals 7 and the slide memper 3§ have t=aen

~“ 7

already installed widthwise in the nousing 5. Therefore, it

[P

i1s difficult for the arms 102a and 102b of the chuck 102 to

ide surrfaces

-
~ae s

nold <he housinc =
5c ana i< cannct btut be taken hold of by the arms 102a and

i02b oI the chuck 102.

irst object oI the present invention to

Iy

It 1s a

Ze a connectlr 1n wWhich conductors of a flat cable can
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srcucht into ccntacTt with a ccntact arm of a

though the ccnductor has a small contact

forked tarminal sven
aryr=a .
- = =a NN ~ - = : :
- is =z s=ccnd ciect the cresent Inventlion to

=~e inserted into

4 at a2 credetermined sosition.

& ncusi
- is =z zthird cbiszct cIi the present lavention 2

connectcr ia which a slide member can e prevented

crcvicde &
Z-2m beinc Zlexed so that the slide member acccmplishes a2

sciect of the present iavention to
in wnich =he slide member <an te smoothly

moun-ed on the housing without removing a burxr fcrmed on the

he slide member has been rressed out of a

orovide a connector in which a holder for fixing the connector

to a base plate can be tightly ifixed to tnhe housing, the

hzlv fixed to the base plate, and the holder

r can e tigh

4]

hold
- is a sixth ocbject of the present invention to

ccnnector in wnich even though a gate remainder
osition in molding the housing in a mold,

~he housing can be placed in predetermined cosition exactly
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cn the zase zliate Zy an gutcmatic macnine.

In acccmrplishing thase and cther objects, there 1s
crovided & connecIcr comprising: a ziuralizy I carminails
Zocrmed approximatsly iIntc Iozk coniiguraticny & Ilat cabls
crcocwided with & Tlurallty c©I ConcucIicrs IO I coanected wWith
zn2 Tsrminals; zn Insulating housing inTo wnich the terminals
z2nd tThe Zlat carls are Insertad In copgfcsiTlicn T2 each other;
2n2 = slide memzer Icr zfressing =2ach ccnguctcer oI the Ilazt
zabls egzinst ezch Tarminal.

The tsrminel Zormed by punching a concuctive metal
clats into en accIcximately Zorked ceniiguraticn comprises:

z Cositicning arm prciecting horizontally

2 CCnTact ara arc =z iclcnl Py Q

cf a wvertical

T corticn having a

cn & lLower surZace oI a leading end of the

The hcusing integrally Zormed cut ¢ resin compris-

cZ slit-shaped through-openings, extending

2l with =ach other in the

oo
o]
H
}
N
0]
jo}
ct
[o1]
’_
<
v
o]
Q.
f
t
A
fu
o}
n
M
[e]
-
8]
'0
H
fv
’_l
’-J

for receiving tsrminals {rom an

opening portion discosed at one sice thereof and rsceiving the

Zlat cable and zthe slide member Ifrom an <pening portion

cdisposed at the other side thereor, in which the through-

openings communicate with each other; and an intermediate wall

from @ z—erminal-inserting sice of =The housing 1nto

axtencing
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sach through-opvening, tau cartitioning each <hrough-opening

-=ceiving the ccntact arm of the

\Q
(B 1Y
0]
3

inczs an upper ccenin

~inal anc naving & wid:th snough Zor the ccntact cortion ot

sach —arminal tc Z2 insertsd thersthrouch anc a lcwer opening
i~a- raceiving the gositioning arm cf the terminal.

mhz flzs cabls comprises: 2 Ilexible insulating
sheez and = ©Diuralizy oI Concuctors spaced at regular

in=@rrals in parallsl with each other cn the flexible

and s inserzed into the housing from the
corzion disposed at the cther side of the terminal-

~sceiring throuch-orenings so +hat the flat cable is disposed

~etween the contact arm and the rositioning arm.
mns ciiiz memper s integrally formed out of resin;

and inserted tetween the Ilat cable and the sositioning arm

terminal so that the slide member rresses the flat

cable against the contact portion of the contact arn elasti-

The contact porticn comprises projections formed in

opposite directions on the lower surface of the leading end

of the contact arm. Since the area of the contact portion is

even a round conducIcr having a small contact area can

pe reliably cressed against the terminal.

The width of the upper opening for receiving the

s

contact arm is great to insert the wide contact portion

~herethrougn. The width of the lower opening for receiving
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g 2rm is smaller than that of the urper opening

~he peositionin
so as to heold the terminzl i 2osition of the crcening.

°r 2 _ower surIacs thersci. The height ¢f the first croiec-
Ticn cositionsd zn Inserting side inzc the oc2ning oI the
~SuSing S sma-..=r than that oI the seccnd crojection.
~Ccor2ing Tt The zDove construction, the tarminal can e

Zixed Tc z Sredetermined Dosition of <he nousing.

Ingaging crojecticns ars formed at =he upper end oz

Scnneciing cortizon of the terminal and at the

£lits arz Iormed at uzper and lower cortions of each
T a2 =2 | - sertin S a *marant Tha
- & Terminali-inserting side thereorf. The

slizs are engaged -v the engaging orojectlions, thus stopping

Accorcins to the above constructicn, the terminal
Izcm moving Zurther from the predetermined
[SPOT-1

In this manner, the terminal can be placed in

the thrcuch-opening fer receiving the terminal.

Tesicicn in
The sliZs memper integrally formed out of resin
ccmprises: a base Tlate portion installed in the nousing alcng

the dliresction in wnich the through-openings are arranged in

0

ing portion projecting from

caral_el with each other; a pres

the case plats pertion and inserted between tha flat cable and
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ciding porticn troiecting Ircm toth ends ci the base plate

by
»

ing cortion fcrmed in the housing,

ccrzicn end Zixec TS 2 IILXINQ DOITL
<herein a2 pluralizy zI holes ZIcr preventing cle pressing
corticn Zrom feing Zlaxed is IZormed on the basse plate portion.

bove construction, even though the

O S &
cccrolnisc T e a

e

ressing portion thereof can Ce

creventad IICm IZeing I-.2Xed. Consequently, the pressing
< Zlat cable to be pressed against each

i

The slice memper has a concave portion Iormed in an

pressed cut Zzom e mold by an ejector pin.

-he above construction, even though a

hur—- Ls formed on the ccncave of the slide member, the bur:r

not project cn the outer sice surface which contacts with

the nousing. Thus, it 1S unnecessary to remove the burr from

the slide member znd hence the slide member can be smoothly

installed in the housing.

A ccncave porzion of an outer side surface of the

housing in the widthwise direction thereof i1s sat as a gate

osi-ion in cor-escondence with a resin-injecting o ening otx
P - J J

a molid.

According to the above construction, in installing

~n a2 base plate by a chuck of an automatic

~he n~ousing
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macnine, & gate Ismalncer Irmeda =T The gate TCsitlon can cZe

Ircm contacting the chuck, and =he center line of

—ne2 CoUuCX 2n s mace I 2 coinacident with zZha ~ne
P - - - T - - - P N S - . -— b ; v
~fusing. Un2 c2nTsr _.ne CI the Zhuck i1s made T2 e c¢oinci-
-~ P ~y = - ~mee =g - ~g=a il Ve - § =< o~ - -~ - T
J2nt W1t e nTusing-installlinc ctositizn s=2t 2 zhe FLase
ciztz. Conssguently, The cantar line ¢f the housing coincides
Wl e nCusing-_nETal_ing fosition on the base plate. bl
-LlS Tanner, The NCUSing Ian e rlilaced in zZosition on the rcase
clat=2 =2xacTly

late v using 2z metal holder, a pair of cut-out openings

Is Zzrmed inn the wicinity of Soth cuter side surZaces of the
NOUSIng In the wilthwilse dirscticn thersof. The holder is=
Zormed Dy Tunching z metal tlate and inserzed into the cut-ou=

Preferarly, the holder is formed out of a metal

plates having a thickness =gual to that of a metal plate to be

", @ crojecticn is formed on the holder,
ne holder is insertad into the cut-out opening
the projection s pressed against an inner
surZece c¢Ii the housing.

Zerally, the holder has a ccncave “ormed on a
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lower surace -her=20f so that the nolder is soldered to the

base piate.
As the nolders and the +arminals can bs formed from

+he came metal £l he holder can ke manufactured at a low

cost. Thwe projection OI the noider is pressed against an

teamer surface cIZ the cut-out cpening of the housin thus
- - 4

——haa

ailcwing the holder to be inserted into the housing smoothly.

mThe ccncave oI the nolder stores solder, thus

+he holder to the base plate in a nigh strength.

These and other objects and features of the przasent

:qvention will teccme clear from the following description

aken in ccnjunczicn with the preferred embodiments thereoti

with reference to tie accompanying drawings.
Fig. 1 is an exploded perspective view showing a

connector according to a first embodiment of the present

invention:;

Fig. 2A is a front view showing a terminal according

to the first embcdiment;

Fig. 23 is a plan view showing the terminal

according to the first embodiment;

Fig. 2C is an enlarged sectional view showing a

principal portion of the terminal according to the first

empodiment;

ig. 3 is a sectional view showing the state in

vy
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wnich the connec:zzr dccording o the first eomrodiment ‘s

[CPe

assembled;
TlZ. <A 1z a z2ar slava=ion snowing 2 siide member
acccraing T2 the Iifst smpocdiment

S & Toticm view showing zhe siide member

: - - . ~mi ;3 -
NG T Tae ZlrsT smpcalnent;

3 a side vizw showing tTh2 siide member

-3 & perspective view showing the state fn
emccdiment has been

gssencled;
*: and 63 are secticnal views snowing the

-5 Installsd in 2 housing

s 2 perscactive view showing a modiZication

Fic. 8 1: an exploded rerspective view showing a

connecIor accordini to a second embodiment of the present

invention;

2 ls 2 view shcowing the preccess of manufactur-

- 2

nolder accorzing to the seceond embediment O the present

and 10B ere secticnal views showing the

hol
4a

DIccess oI assembling the ccnnectcr accordi T tco the second

2mpociment;
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n

wn

n

I is a schematic view showing the state in

"y
19]

)

wnich =—he ccnneczcr accordéing ts the second embodiment is

: =+ zn autcmatic machine;

lacsq on &2 Tase T.z2Is

s

erspective view showing the state in

~he seccnd embodiment has

he ccnnecTcr accoraing Lo
=]

122 is a plan view showing a Ilat cable;

Tig. l1ZAa
Tigz. 133 is a sectional view showing the flat cable;

=z i 153 are front views showing a problem

£ a ccaventioneal slide member;

perspective view showing a conventional
wounted cn a base plate;

17 is a perspective view showing another
conventional connectcr mounted on the base plate;

Tig. 18 is a schematic view showing an operatiocn of

conventicnal connector on the base plate by an

'

lacing a
autcmatic machine; and
19 is a schematic view showing a problem of the

-

1Y
ig.
conventional ccnneczor of Fig. 18 in installing the connector

on the base plate.

3efore the description of the present invention

tc be noted that like parts are designated by
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-~X8 ISIfrence unerals TIICUgNOouT Thge &cComranyling crawincs.
ZlIstT smpcciment of tne

II2s=2nT nventTlcl wil. Z=2

Tizs. Thrcugh 2

Fefsrring o Fig. I, the ccnnector comorises a one-
Tisce ncusing 10 macde cI insulating resin shaped in a mold;
2 plurality of Iorkxed terminalils 11 {cne <f terminals in shown
in Fiz. 1) zunched Izcm & ccnductive metal plate such as a
ccrper alloy uniiIzra in thickness; an2 & cne-piece slice

“nsulating resin shaped in a rold. A flat

: a2s shewn In Figs. 1ZA aend 123 s used, each round

Z cI the Zlat cable I is connectad with the terminal

The hcusing 10 accommodates & zluralitwy of through-

',‘

T r=celving the terminal 11, as shown in Fig.

-

other. A

2, arranged nhorizcntally In parallel with each
cluraiicy oI vertical partiticning walls 15 interrcsed between

12 extends widthwise from the
serting side (X) of the housing 10 %o approximately
the crening 1S into an upper portion and a lower
21 1s Zormed In the terminal-inserzing side (X). That
he intermediate wall 19 cartitions each opening 15 into
7 for receiwving a contact arm 20 of the
positioning

and a _ower opening 1§ Ior receiwving a s o
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~—inal -1. The cpening 17 and 18 extend Ircm

e flat cable 3 and

-n~e slide memper-1nSerTlnC S1C2 (¥}
! - b s - ery (D = . <
Lg shcwn in Tig. 1, tThe wicth °of 2n uocper DorTaon

1 -5 is set to pe smailser +than that
n Wl cf <he opening
The width

w1 of =he opening -7 l1s greatsr than the width W3 cIi a contact

cortion 2= zsymed at the leading end oI a contact arm 20 of
~his manner, the ccntact ara 20 can be
i 17. The width W2 oi the opening 18

+he terminal 11 so that

s adin
-ne ==rminal 11 I3 nerizontally olaced in cosition by &

21 are formed in the opening 15 at -he terminal-inserting side

2 and 3, the terminal 11 comprises

+he contact arm 20; the positicning arm 21 horizontally

e contact arm 20; a vertical

connecting portion I2 disposed between the contact arm 20 and

iead portion I3 extending

“

the cositioning 2rm 21; and a

[

norizcntally frem the lower end of the ccnnecting portion 22

in the direction cpposite to the extending direction of the

contacz arm 20 and the positioning arm 21.
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Figs. I3 end 2C, zhere is ‘srmed a wice

- 4 - - e - Y - -—
-=D TIXClecilng wiZinhwise in crooosize diractionc
- - - - = < - = - - -— - -~

SQIZ2ce C©I e .s22cing snd ¢ the contacsT arm o0 The wid:th

-2 - - - - - ~ 4 . - -— - - =
9 ST “48 contact sortion I8 Iz set so that the surface arsa
therecI s about Iwic2 as larces zs that of <he wicdth (t) c=

Tizg. IX, the conzact arm I3 is inclined

R —— < - R = p - -~ — -~ = ;
-FWaId -7 & smal. Zsgree Ircm the connecting corzion 22 and

- -

tnen downward in 2 small degrsa.
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, 1s set

0 be smallier
in the cocnnecting portion 22,
jection Ila is formed upward from the
arm 20 and a lower engaging crojecticn b is formed
dewnward Irom the Sositioning
22a arnc the lcwer 2ngaging projec:tion 22b ars
er encaging slit 50 and & lcwer engaging

rmed on urper and lower walls of each

u
s
’4
rt
n
[
H
1]
n
e}
M

9]

tt
l ’.

“

(V]
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t

Ting side /X) thereof and

2ach oI the upper engaging zliz £0 ind the lower
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~2id =t z predetsrmined TosSiTIIh.

eferring T2 Tiz. 1, th2 siide memper 12 Is insertsd
tmzc che housing 12 Zreom the dirscticn (V) oprosits to whe
zsrminal-inserting sice (X! 1 cressing porzTicn 28 integral
wi=h =he slicde memper 12 crcjects from the upper surrace of
= zase zorzisn 27 I the slide member 12 +toward the housing
©2. A gair of hclding gertions 29 integral with the slice
member is dispcsad at toth ends of the base portion 27 in
-ne longitudinal Zirscticn (W) thereof. The holding portion

eferzinz =o Fiz. 3, the holding portion 29 is
iocked at a tempcrary locking cosition and a main locking

cosition of an installing corticn 30 Zormed at both sides of

-he housing 10 in the longitudinal direction (W) thereof.
The thin pressing portion 28 is inserted into the

between the contact arm 20 of the terminal 11 and
direction (Y) so that the
the flat cable 3 by the upper

sur<ace thereor and nence the conductor 2 is elastically

brought into centact with the contact portion 24 of the

contact arnm 20.

Referrinz o Figs. 4A, 4B, and 4C, insulating resin
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re2inZcrced by ¢lzss Iizer s shaped intz the one-piece slice
mempber 1Z Dy a mcll 20 comprising 2 vair of 2 moid 60A and a2
mold 203. Frolisctizns 51 v5iA, 213, and 512) ar2 Scrmed in
Tn2 mold IC0A so z2s Tz Zorm o girculzr helss 272 {Z7a-1, Z7a-Z,
and Z7a-3) on the ztIitom suriace of the zase cortion 27 of <he
z.1Z2 memdber 1Z

The Rolss 7z zre Zcocrmed ugward ints the hase
sorticn 7 Izzm ths Zotion thereor. The ciameters of the
nolss ZVe-i, 27z2-1, znd I7z2-5 are equal to each cther whilse
The CGeptns CI th2 nciss ZYe-1 and I7a-3 zre creater than that

The numcer oI the Rholas 272 anc the positions

ZC the above-describsd cnes =ut

therso z2re noT _lmizs - the above-descc:i
cr2ferably, the -2lss 27a are <ormed syvmmetrically with

to the centesr oI the slide member 12 in the longitudi-
nal directicn thersol znd Zesicned so that <he ‘atermediate

Tortion o:f the s..Zs member 12 is not Zlexed irrespective cf

L£5]

al to the height #Z4 of the housing 19. s shown in ic.

S, when the siice 12 1s Installsd in <=he housing 10,

1
1t
3
pl
D
H

o 2nd porticns 17Z encage each o0f a pair ©I engaging

formez 2t Dboth ends of the housinag 10 in the

corticns 31 Zormed
longitudinal dirsczicn thereof
As zhewn o Fig. 3, the nolding porzion 29 project-
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ing ZFrom the end zerzicas I7:- of the slice member 1z Is
inserred into an installing corticn 32 disposed between a pairxr
of upper znd lcwer sancdwiching strips Z2a and 32b formed &t
zoth 2nds of the hcusing 12 in the longitudinal direction
sherso? =0 that & c¢rcove _Za and & groove z%b Icrmed on the

29 is locked by a temporary

10 and a main locking

. . : q-a = . R .
_CCHxing TIoJlecTicn cza ¢I Tnhe housing
—R- =

. — a e - N
DrclrecTisn JSo thereor, respectively.

oZ the holding porzion 29 in cthe

fu
(9]
[{)]

cn tThe zZottcm surs
leading end therszof so that an ejector pin
against the concave £3.

¢ gporzion 28 of the slide member 12

intermediate rortion of the base portion 27

prosects Icm Tthe 14

and tne ucper surZace oI the pressing portion 28 is positioned

at a same height as that of the intermediate portion. The

leading end portion oI the pressing portion 28 1inclines

decwnward. when the slide member 12 is inserted into the

housing 10, the pressing portion 28 presses the flat cable 3
thus bringing <the conductor 2
flat cable 3 into cecntact with the contact arm 20 of

The methcd of assembling the connector from the

he flat cable 3, the housing 10, and the slide

cribsd below.

[0}
9]
O
n
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As shcwn in Tig. I, =sach terminal 11 is inserzed

to each ovening C

in

it Thisz zime, the contzcz arm 20 oI the terminal 11
2nd the oosisicning z2ym Z1 thereol are insertea i1nt2 the ucrer
scvening .7 zancd tne lcwer cpening 18 of ths cpening 1Z,
respectiveiyy Ixcm o2 side (X)

when the zTerminal 11 1s Inserted _nTC The Cpening
18 g “i-ev A sacon nro=ecticn 25 5 b ~a i +3imon -
13, the Zirst and s2ccnd Drosecticn Z5 ana 26 CI Thie positich

< - - - 1 < -1 + 3 b - S -
ing arm 1 are mcved into the housing 10 in slizi

ce2 of the intermediate wall

neight =2 cf the sscend ctrojection 26 is greater than the

herefors, aven thougn

-3

Y - .- — -~ . -~ - +~ -—
119 is worn =v the fricticn between Il1IrsT

19, +the second

sliding contact with the

a predetermined pcsition in the housing 10.

+his time, the upper engaging projection 22a oI

the terminal 11 ancd the lower encaging projecticn 22b thereoi

are inserted into zths upper slit 50 of the housing 10 and the

lower sliz S1 chereor and locked at a predetermined position,
respectively.

s manner, the most forward position Of the
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ated and thus the terminal

11 can be secureliv tiaced in rosition inside the housing 10.
3 can be inserted
Zistance, every tarminal 121

r 2 5% =ne flat cable 3 et a unilIorm

can oress every conductc =he
srzssura. The ugper and lower sngaging proiections 22a and
~2n can be sesan from the ocutside of the nousing 10.

mherefors, an errcneous inserted tosition of +<he terminal 11

Then, +the slide member 12 is inserted into the

~he side (Y), and the holding portion 29 is

oy
(o]
[
)
'J.
8]
‘Q
.-4
o
[ }Y
4
O
2

installing portion 30.
f1a+x czhle 3 is inserted into the

space between tie contact arm 0 of the terminal 11 and the

positioning &arm Il thereof along the upper surface of the

pressing portion I8 of the slide mempber 12.
Then, the slide member 12 is pressed into the main

lecking position. Wwhen the flat surface of the pressing

g ic located at a position opposed to the contact

'a
0
H
rt
'l.
O
o}
(28]

she contact arm 20, the conducter 2 of the flat

Hh

21 0

cable 3 is elastically brought into contact with the contact

2 A reinforcing plate 58 is fixed at the lower

of the flat cable 3, thus the flat cable 3 is pressed
by the pressing portion 28 through the reinforcing plate 58.

As described previously, since the projections 24a
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na Iib are projecting widthwise in opposite cirections on the

i

-ower surZace of the lsading end of the contzct arm 20 so as

=S make the surlzce area ¢ the contact Torticn 24 about twice
s _arge as that oI the thickness of the com-acz arm 20, -—he

larze area.

v

cntacts tnhe czncucTocr I oI

sven zIhougn the ccnductor 2 iz disiccated at

spproximately C.Izm o 0.Zmm Zzcm the predetsrmined insertion
FESit.on, “ne coniuctor 2 is zllowed to relizbly contact the

The nolss 27a are Zormed on the base cortion 27 at

T2guired cositicns In the longitudinal dirsction thersof.

- -

in <the

~Cccoraingly, the tressing portion 28 is5 nct flaexed
-ongiTudinal dirscticn thereor, aven though 2 length or the

LN1g Sortion In the longitudinal dirsc=izn is very long.
tae rressing force of the pressing portion 28

mly acclisad to the :zontacs porzion 24 1in the

-cngitudinal dirsczion of the housing 10. Thus, the terminal

and the cocnducIcr 2 can be securely ccnnected to each other

sach opening .%.

cenerated on the

'y
H

urther, aven thouch a burr is

cncave 53 oI the 2ase porticn 27 due to the pressing force

10t project Zrcm the concave

2I The ejectcr sin, the burr does
3. Thererore, wnhen the holding rortion 29 :s inserted into

he installing porzion 32 of the housing 10, -he slide member

locked in the housing :0 with <he nolding portion

-an o2
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-3 i~ clopse contact with the iastalling portion 32.

mhe connector acccrding to the present invention is

but varicus modifications

" lemd ;- -3 <3 ; ‘3
jote bott 2d €2 The Zlrst emcccinent, du

can e mace.

Tor example, the Two trojections Z4a and 24b are
srofacting widthwise 1n cpoosite dirsctions on the leading end
s% -ma contacs arm 20 <o Zorm the contact portion 24, but the

may comprise three projections or more.
o Fig. T, in forming the terminal 11’ jox’s
35 in a conficuration similar to that of
i of a ccatact arm 20’ is formed on the

cf <he end gortion of the contact arm 20" Dby

7. Then, the

thereor. Thereafter, the bent portion 35 1is

A connector accorcing to a second embodiment of the

cresent invention is described below with reference to Figs.

ch 12. A ccnnector 4 is soldered to a base plate 9 and

w
o
i
[®]
P

~=nnector 4 is placed in position ¢a the base plate 9 by

using an automatic chuck.
In the second embodiment, a pair of U-shaped holder

34 ig usad to the connectcr 4 to the base plate 9. A pair
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oI cut-out cgening 35 is oreowvidad in the vicinity of both ends

I the housing 10 In the longitudinal direction thereof “rom

—ea

0]

Z the housing 1) toward the

the tarminal-inserting side ‘X)) 22 th
-7 3 ¥ < - - [ Y hnd > - -~ - q
Sl.2e memper-inseriing side /Y). Zach cpening s Zcrmed bv

$4 15 elso U-shazsd so that the heol
Sut-cut cpening II. The holder i comprises an ucper arm S4a;
=2 lcwer arm Z4b; 2z ccnnecting cortion Sdc ccnnecting Tthe ucoer

a+ concave Sde Ior storing solder is formed on the

Zottcm surZzace of the lower zrm 34b.
Fererring to Fig. 2, the holder 4 is formed by

Tuncning a cocnductive metal sliate 36 having a thickness equal

5 tTnat oI the terminal 1i1.  The holders 34 are formed by
sunching the metal slate 56 in carallel with each other via

orticn 38 connecting a carrier 57 and the holder

Sd is equal to

mY A
- =

H,
ct
jog
o
o}
0
’._:
.
)]
H

4. Thereror=, the thickness

that T1 of the terminal 11.

siide member-

Q
(RN

e
-

ig. a pair

@

(.}

installing porticn 32 project from each of both side walls 10f

and _Ch oI the hcusing 10. The side walls 10f and 10h are
dispcsed ét sSoth ends of the housing 10 in the longitudinal
thereor. Upper anc lower sandwiching portions 32a

ng zortion 22 are cut widthwise
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ide (X) to form stepped concave

RN S

f»cm the terminal-inserting =

g .0 according to the secend embodiment
is fcrmed kd

ov a Two-dot chain line o fIZ.
The hcusing 10 acccmmedates a plurality of terminal-

15 arranged in rarallel with each other as

Q)]

r2ceiring openings

shown n Fig. 8. Therefcre, normally, the resin is Zlowed in

directicn shown v an arrcw (8), namely, £rom the side wall
i0f =» =he side wall 10h so as to flow the resin smoothly in
the moid 50’ and prevent a shrinkage cavity irom being formed.

Ta tRe second empodiment, in order to form +he housing 10,

gate cositicns (G) are set on The ccncave porzions S57a and :7b

so as =o inject zesin into the mold 60’ from resin-injecting

holes 50'h and 60’i corresporncing to each gate position (G).

Although two gate zositions (G) are fcrmed on the
housing 10 in the seccnd embociment, one gate position (G) may

be formed to form the housing 10.
The conductor 2 1is sandwiched between insulating

films or sheets similarly to the conventional art, and an

upper insulating film is cut at the leading end thereof to

expose a conductor to the outside. The reinforcing plate 58

is fized to the lower surface of a lower insulating film as

shown in Figs. 10A and 10B.

The method of installing the connector on the base
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late and connecting the terminal and the Zliat cable to each

other are cescrized dbelow.
s inserted I1nts the opening

- - — . -
IlrsT, Tie t2rminal Ll 1

Z AF ~ha ;- - A i - ¥ 3 =4 e < -—an 3
2 o the hecusing 12, and the holcder 54 1s lnserzad into ¢!

Wi <h2 helder 34 insertesd into ths cut-out opening

the iInserticn ccmrleticn zositicn,

23 I= In the vicinizy oi the roli
crojection << Iormed cn the connecting portion dc is
T T2 vertical inner surZace oI the housing 10,

thus Dbeing tightly Iixed Tz the cut-out orening SS. Upon

ccmpietion ci the lnserticn of the holder 54, the lower

suriace ci the lcwer arm 34b of the holder 4 becomes flush

i=h <
Vo e —ad

e lcwer surfZace of the housing 10, anc the upper

Zda o <he holder 4 Etecomes flush

g porticn 29 of the slide member 12 is

inserted into the Installing portion 322 of the housing 10
Zix the slide memper 12 to the housing 10.
Then, th2 housing 10 is mounted on the base plate

@ with the terminal 11, the slide member 12, and the holder

4 installed therein.

tn

As shcwn schematically in Fig. 11, the end surface

or uczer and lower pcrtions 22a and 32b, namely, the right and

lert end surfaces of the housing 10 are sandwiched by arms

1CZa anc 102b of a&n automatiz chuck 102. The concave portions
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57a and 37b do nct contact the arm 102b owing to the above-

described confizuration. 3IZven though gate remainders 59 ar=2

cosition (G) set con the cocncave oorticns

~amainders S9 co not ccntact the arx=

102b either Accerdingly, in the connector acccrding to tag
sacend smbodiment, the center 1l of the chuck 102 and the

vsing 10 coincide with each cther.

+he chuck 102 is made to e

Then, th2 center Ll oT
coincidant with =—he housing-installing positiocon (X) set on the

the center L2 of the housing 13

tase rlats & AS & result,
coincides with the nousing-installing position (X). In this
the base

manner, =he housinc 10 can be placed in position on

olata 3.
~he chuck 102 is moved toward the base

m -
erearisr,

plate © as shown ov an arrow (A) of Fig. 11 to mount the

housing 10 on the tase plate 9.
The lower surZace of the housing 10 is brougit into
with the ucper surface of the base plate 9, and the

lower surface of the lower arm 54b of the holder 54 flush with

sne ‘ower surface of the housing 10 is placed on a pat 3Ja

disposed on the tase plate 9. The lower surface of the lead

porzicn 23 of each terminal 11 projecting frem the housing 10

is brought into contact with the upper surface orf a pat %b

disposed on the base plate 9.

mhen, the .ower suriace of the holder 54 and that
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the lead.cortTicn I3 ere soldered with the pat %a and the

ccncave ZSde s Zormea on the TotTor

The Ilzt cz2le 3 is insertad into the cgening 1S oI
zhe housing 10 Zv using the slide member 12 so &s o connec:t

TC e terminal 11, with the housing 10 fixed

the slics member 12

(0]
37]
}~
191
=
O
o

That lg, rzierring t

corary locking cosition oI the nousing 10.

= v—:;q—nv—v-uad hoklo BReE=}

is inserted between the ccntact arm 20

t terminal 11 anc the positioning arm Z1 along the upper

Thereazter, the slide member 12 is pressed to
the main locking position. As a result, the

25 brings the flat cable 3 into contact with
20 2lzstically. In this manner, the terminal

11 and the flat carle 3 are connected with =each other.

As descrifea above, the gate positions are formed

cecncave zortions of the housing. Thererore, even

e

on the
thoucn gate remaincers are formed on the gate positions, the

remainders 3o not cgntact the arm of the chuck.
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iccordingly, the center of the chuck and the center of the

nousing coincide with each other. Then, the center of the

made T e ccincident with the housing-installing

et cn the tase plate. As a rasult, the center c:

cincidses with the hcusing-instelling position.

The nousing coincid =

<h2 housing can -2 placed in gosition on the

TS manner, =2

The hclidsr for Zixing the housing to the base place

x2d tTerminal are punched out ZIrom the same metal

<~he holder can be manufactured at a low

niats. Therefore,
ccst. Moresover, the holder can ke shaped to be as thick as
zhe z=rminal. Thersicre, a compact housing can be manuiac-

The porofecticn fcrmed on the holder is pressed

inner surface of the housing. Thus, the holder

can z2 tichtly IZixed to the housing.
The holder 1is thin but the concave :Icor storing

soclder is Zcormed on the bottom surface thereof. Thus, the

can be solcdered to the base plate at a high strength.

As described above, in the connector according to

resent invention, there is formed a contact portion,

—ia

: crojections formed widthwise in opposite

O

comprising & pailz

directions, con the lower surface of the leading end of the

contact arm to make the contact area of the contact portion

larce. mherefor2, even though the conductors of the flat
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_cczted more or less ZIrcm 2 credetermned

‘nsertion zocsiticn, the conductor is allcwed o r=2liably

centact the ccntact portion <f the <terminal. That isg,
zithcugn the ccnzuctor Is circular and thus The ccntact arez
is small, The ccrnzucter can ke relilaply Zrcught Inte comracs
with the ccntact zxm o the tearminal.

2lthecuzr the present invention nas ZZeen =ally
descrirced In connsction with the creferrad emcodiments theeor
vith reference TI tih2 accompanying drawings, 1t Is to be mted
that wrarious chances and modifications are agpparent to ticse

sxillsd in the arT. Such changes and modificaticns are D ke
uncerstced &s  lncluded within the scope 21 th present
Inventicn as deiined Dy the appended claims uvnliess they demarc

~hgregerI-cn.
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CLAIMS:

1. A terminal for an electrical connector, the
terminal being formed from a flat plate and comprising
a first contact arm and a second positioning arm
extending substantially parallel to one another from a
common connecting portion, first and second
projections extending from the positioning arm, the
projections being engageable in use in a housing in
order to locate the terminal within the housing, and
wherein the first projection is situated nearer to the
leading end of the positioning arm than the second
projection and the first projection extends from the

arm a smaller distance than the second projection.

2. A connector comprising: a plurality of
terminals, a flat cable provided with a plurality of
conductors to be connected with the terminals, an
insulating housing into which the terminals and the
flat cable are inserted in opposition to each other;
and a slide member for pressing each conductor of the
flat cable against each terminal, wherein:

each terminal is formed by punching a conductive
metal plate into a forked configuration and comprises
a contact arm, a positioning arm projecting
horizontally parallelly in the same direction from one
side of a vertical connecting portion thereof, and a
first projection and a second projection both formed
on an upper surface of the positioning arm or a lower
surface thereof in such a manner that the first
projection is disposed at a inserting side into the
housing, the second projection is disposed backward of
the first projection and a height of the first
projection is smaller than that of the second

projection,
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the insulating housing is integrally formed out
of resin and comprises a plurality of slit-shaped
through-openings, extending horizontally and arranged
in parallel with each other in the widthwise direction
thereof, for receiving terminals from an opening
portion disposed at one side thereof and receiving the
flat cable and the slide member from an opening
portion, disposed at the other side thereof, in which
the through-openings communicate with each other, and
an intermediate wall extending from a terminal-
inserting side of the housing into each through-
opening, thus partitioning each through-opening into
an upper opening for receiving the contact arm of the
terminal and a lower opening for receiving the
positioning arm of the terminal,

the flat cable comprises a flexikle insulating
sheet and a plurality of conductors spaced at regular
intervals in parallel with each other on the flexible
insulating sheet, and is inserted into the housing
from the opening portion disposed at the other side of
the through-openings so that the flat cable is
disposed between the contact arm and the positioning
arm, and

the slide member is integrally formed out of
resin, inserted between the flat cable and the
positioning arm of each terminal, and presses the flat

cable against the contact portion of the contact arm

elastically.

3. A terminal substantially as hereinbefore
described with reference to and as illustrated in

Figures 1 to 12.

4. An electrical connector substantially as
hereinbefore described with reference to and as

illustrated in Figures 1 to 12.
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