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the I nvention: The present invention relates to a connecto ? ﬁ
maki ng an el ectrical connection between electrical wres Lgd éNpﬁ]ﬁted
circuit bouedyemssbet ween two printed circuit boards. Backpcowuset/ngss he
I nvention: 5 Conventional right-angle connectors are shown, for exanple,
in Japan Uility Mddel Application Laid-Open No. 64-46976 and Pat ent
Application Laid-COpen Nos. 5-290927 and 7-192815. It has a plurality of
termnals parallel-arranged in its insulating housing. Each term nal
conprises a tail and a contact section integrally connected to the tai
at right angles. The tails O&#ﬁgﬁﬁkgﬂﬂiigﬁfEﬁﬁﬁiﬁib rted in
sthrough-hol es nade in an asso S 10 board whereas the
contact sections of the termnals are engaged with the contacts of its
mati ng connector. FIGS. 7 and 8 shows one exanple of such right-angled
.type of e@@ﬂ@uﬁﬁhﬁ.!ﬂﬂﬂhmﬂor As shown, it has terninals 102
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gui de pl atg L07 dofudiRES£ 81388 a contact section integrally connected to the tail at right angles.

The tails of the terminals are inserted in thronigh—holéé made in an associated printed circuit

10 board whereas the contact sections of the terminals are engaged with the contacts of its
mating connector.
FIGS. 7 and 8 shows one example of such 1 ght-angled type of electrical connector.
As shown, it has terminals 102 parallel-arranged, aé viewed in the direction perpendicular to
the plane of the drawing sheet, in its insulating housing 101. Each tenminal 102 comprises a
15 tail 104 and a contact section 103 integrally connected to the tail 104 at right angles. Thus, it
has a bent section 105 formed at the horizontal-to-vertical transiency. The contact section
103 is contiguous to a linear press-fitting section 106, which is elongated as far as the bent
section 105, and is engaged partly with the insulaﬁng housing 101,
As seen from the drawing, all tails 104 are inéerted loosely in the convergent holes of
20 a movable guide plate 107, thereby allowing ﬂie guide plate 107 to move close or apart from
the insulating housing. When the guide plate is put close to the insulating housing, it will
protect the tails 104 from being bent. As seen from FIG. 8, the guide plate 107 is raised and
applied to the insulating housing, and then, the tails i04 of the terminals 102 are inserted in
the through-holes 109 of the printed circuit board 108 to be soldered there.
25 As seen from FIG. 8, the right-angled type of connector is relatively tall, and is higher
| than the Silier efectric and electronics parts which are mounted on the printed circuit board.

The height “H” of the electrical connector, therefore, prevents the reducing of the profile of



applied to the insulating housing, and then, the tails 104 of the
termnals 102 are inserted in the through-holes 109 of the printed
circuit board 108 to be soldered there. 25 As seen fromFIG 8, the
right-angl ed type of connector is relatively tall, and i58nhiApel006+t han

t he ot hewWoOei3®o42é c and el ectronics parts which are nount eswosdzhessari nt ed
circuit board. The height "H' of the electrical connector, therefore,
prevents the reducing of the profile of WD 03/009426 1 9 JAN 2006

PCT/ US02122885 an el ectric device having such right-angled type of
connector nmounted on its printed circuit board. Sunmary of the

I nvention: One object of the present invention is to provide a
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conparable to other ele electfonic parts to e nou on
printed cbemdit board. To attain this object each terminal has an

I nternedi ate crank-1ike section fanned between its tail and contact
section, thereby lowering the contact section toward the tip end of the

tail. 10 Fhmniey ek mveRionPe arranged in upper and |ower lines, each

term nal conprisi ng an__engagenent ~section integral lé connected to the
contact secti oRUBARIETSL @ﬁ@re&%“tvﬁm!%s to e e s vapreliled arghiengled s@eof on on

the at her .ende i hsH P@fgﬁgkﬁ%ﬁ%&&pe@aﬁh B eailhtplﬂffs to a%'dmunteta%n%pper

straight extension o e section the termnals
arranged pnnted bigcuitdwerd. | i ne lying at a | evel h| gher than the |evel at

whi ch the eng nt se eac e ter al s _arranged in the
- hi gher i ne. '?'ﬂ%n& eaﬁgll;f p‘i‘?ﬂﬁ"ﬁﬁ%’ Plsis r@g‘r]?‘gég@ opgo B%gvent t he
upper str 8i@bén 1@%naﬂ@mmst se&udnh&;eteayw“mﬂgme&oﬁﬁa@&ﬂohk@m@@iawd@t t he
upper and |ower termnals from rising up when the connector is nounted

to its notstithg substrate.
10 The terminals may be arranged in upper and lower lines, each terminal comprising an

engagement section integrally connected to the contéct section on one end and to the
intenmediate crank-like section on the other end, which crank-like section ending with the

taii, the upper straight extension of the crank-like section of each of the terminals arranged in
the lower line lying at 2 level higher than the level at which the engagement section of each of

15 the terrminals arranged in the higher line.

The insulatiﬁg housing may have stop surfaces to prevent the upper straight
extensions of the intermediate crank-like sections of the upper and lower terminals from
rising up when the connector is mounted fo its moﬁ'nt:ing substrate.

The insulating housing may have a mbvébie guide plate attached to iis main body by

) 20 allowing the tails to pass throngh the through-holes made in the movable guide plate, and the
movable guide plate being so sized and shaped to sandwich the upper straight extensions of
the intermediate crank-like sections of the upper and lower terminals between the stop
surfaces and the guide plate when the tails are inseﬂcd in the throngh-holes of the associated
printed circuit board.

25 The insulating housing may have L-shaped metal pegs on the opposite ends of the
parallel-alignment of the terminals, extending almost the full lateral length from the contact
sections of the terminals to the tails of the terminals with their depending sections descending
down as far as the tip ends of the tails.

Otber abjects, features and advantage‘s‘ of the invention will be apparent from the

30 following detailed description taken in connection with the accompanying drawmgs.
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The insul ati ng housi ng may have a novabl e guide plate attached to its
mai n body by 20 allowing the tails to pass through the through-hol es
made in the novable guide plate, and the novable guide p) 8t $Aeop so

si zed andphapgAsi0 sandwi ch the upper straight extensions 8§ﬂﬁpﬁng

I nternmedi ate crank-1ike sections of the upper and | ower termna 6t wee
the stop surfaces and the guide plate when the tails are inserted in the
t hrough- hol es of the associated printed circuit board. 25 The insulating
housi ng may have L-shaped netal. pegs on the opposite ends of the
paral |l el -alignnment of the termnals, extending alnost the full lateral
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| ow profil ed, ht - angl ed t¥§§ of connector according to the present
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10 FIG. 3 is a cross section of the connector at an enlarged scale on its rear side;
FIG. 4 1s a plane view of the conmector;
FIG. 5 is a front view of the connector;
FIG. 6 is a side view of the connector; |
FIG. 7 is cross section of a conventional right-angled type of connector; and
15 FIG. 8 is similar to FIG. 7, but showing the conventional right-angled type of

connector as being mounted on a printed circuit board.

Description of the Preferred Embodiments:

While the invention may be susceptible to embodiment in ditferenf forms, there is
shown in the drawings, and herein will be described in detail, a specific embodiment with the
- 20 understanding that the present disclosure is to be considered an exemplification of the
principles of the invention, and is not intended to limit the invention to that as illustrated and
described herein.
Referring to FIGS. 1, 2 and 4, terminals 4 are parallel-arranged at regular intervals
longitudinally in FIG. 4 (perpendicular to the sheet of drawing in FIG. 1 or 2).
25 Each terminal 4 comprises an engagement section 6 integrally connected to the
contact section 5 on one end and to the intenmediate crank-like section 9 on the other end.
The crank-like section 9 ends with the tail 1. Specifically, the crank-like section 9 is
composed of a riser 12 integrally connected to the engagement section 6 at right angles, a
straight extension 13 integraily connected io the riser 12 at right angles and a descendant

30 extension 10 integrally connected to the straight extension 13 at right angles. The distal tip



10 FIG 3 is a cross section of the connector at an enlarged scale on its
rear side; FIG 4 is a plane view of the connector; FIG 5 Is a front
view of the connector, FIG 6 is a side view of the con g& @he 71is
cross section of a conventional right-angled type of con J 2

FIG 8 igygsmobps to FIG 7, but show ng the conventi onal pm;gb@yng@l ed
type of connector as being nounted on a printed circuit board.
Description of the Preferred Enbodi nents: Wiile the invention may be'
susceptible to enbodinent in different forns, there is shown in the
drawi ngs, and herein will be described in detail, a specific enbodi nent
with the 20 understanding that the present disclosure is to be
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sectign 5 is _ |ocated bel ow the strai ght extension 13.
10 overlying stop surfaces. Thus, the stop surfaces prevent the straight extensions 13 of the

crank-like sections 9 from rising up when the connector is mounted to its mounting substrate
5 -

A movable guide plate 16 has through holes 15 corresponding to the terminals 4 and
is movably attached to the insulating housing 3 by inserting the tails 11 of the terminals 4 in

15 the through holes 15. The movable gnide plate 16 has a boss 17 formed on iis lower surface,
The connector can be attached to an associated substrate, in this instance, a prinfed circuit
board 2, by inserting the boss 17 into the positioning hole 18 of the printed circuit board 2.

The insulating housing 3 has two “L”-shaped metal pegs 19 attached to its lateral
sides. As seen from FIGS. 3 and 4, each metal peg 19 has its horizontal beam 20 extending

20 from the plug-inserting section 8 close to the front side of the insulating housing 3, and its

- vertical leg 21 passing through the thickness of the insulating housing 3, extending parallel to
the descendent extension 10 of the terminal 4 as far as the end of the tail 11. The horizontal
beam 20 has an indented engagement projection 23 formed at its middle, and the engagement
projection 23 is fit into the upper surface of the insulating housing 3.

25 The end of the horizontal beam 20 of the “L”-shaped metal peg 19 is located on the
metal shell 24, which is fitted on the plug-inserting section 8 of the insulating hosing 3. As
seen from FIGS. 3 and 4, a through hole 25 is made at a selected place at which the end of the
horizontal beam 20 is located on the metal shell 24, and the electrical conmector 1 is fixed to a

metal housing 27 by inserting a bolt 26 in the hole 25 and by tightening the bolt with an

20 agsoclated mut.



A plurality of termnals 4 are so arranged in upper and lower lines in
the insulating housing 3 that the upper straight extension 13 of the

crank-like.-section 9 of each of the 5 termnals 4 arranged,'n;{ b wer
line may Regl9edtgd at a level higher than the level at whi %ti:] ngd ,
engagenent section 6 of each of the term nals 4 arranged i ACEAE &
| ine. The insulating housing 3 has an upper stop surface 14a and a | ower
stop surface 14b traversing a longitudinal |length of the insulating
housing 3, allowi ng the straight extensions 13 of the crank-Iike
sections 9 of the upper and lower termnals 4 to abut on their respective
10 overlying stop surfaces. Thus, the stop surfaces prevent the straight
ext ensi ons 13 ofWheithe gebirfagled e sbeamperier loispiteshed fosnmesogistegipented pisouit
‘connector i 4 - "a Pele| that \ i lat e 16
has t hr oughb%ho égﬁei@léze rlérlteigon I r?gtet g&%’% %ﬁekrlﬁﬁdﬁl‘gfg; rgméiﬁsd‘g%l [ggjﬁ%\%iﬁ?%
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termnals 4., n 15 the.through_hol es 15. The novabl e gui.de plate .16 has a
boss 17 for Ml T PrITICHCRAIITS ) regiaed et BonHb Erbied SETSE Boar b EHERPPED an
associ at ed ai\u@@owr@.&?,suﬂace& it 148)SERBGRe stihight bbb 15 6Pht craBPBkdselriod)
inserting the boss 17 into the p03|t|on|n? hole 18 of the printed circuit
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board 2. THae pigsaited fomp bpiog sised igcaidsanddsiormed. shaped metal pegs 19
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peg 19 has its r%?isg%gﬁtaﬁx&%gg%g@g%ec gﬁ‘ﬁilﬁ‘g%%%? grr‘%hs e%‘“‘ﬂg‘%ﬁ%‘%ﬂg@ %i ng
section 8 alvefigng etod herficeoiva, sdbdmd te guide pilats U6, allowmrg tieutsilaly & theadishki-like
vertical leg 21 passing thrao t thi ckness of fhe insulati housi ng
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as farngas thewend] of tht HeodsAinbicd 38, a thigink hrtZ RAbAed tHERFrABMRREna | NeeNt ed
engagenent projection 23 forned at its mddle, and the engagenent

proj ect i on @gh franlé-fike seption ¢ wa itpHdA . bl thegisaentt thensirajghbertensiond 3 sovkd ng 3.
25 The end g uc%&‘ﬁ%ﬂgr&é%?étaﬁ’ 2Q409f14,he "L"-shaped netal peg 19 is
she 4, | s

| ocated on the tal ichis fitted on the plug-inserting
section 8 of the\dssuframifilg. hosi ofgradl-liis terpgmals 4 peomitFhESRigld cdig idsulating
t hrough hol.e 25
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connegbor lbel effeftiveBoretiized by BRiinghau Sinexb f2dchytaikAidie tbriigriad Badpperddi n t he
hol'e 25 anc%o\?fgr l:[a‘.ire sh\Euiet}rll ichrale%trgirg]l?t e?:t%l}stiory\'il% cr)]f e%?h terminal 4 in the lower line lying at a level
higher than the level at which the engagement section 6 of each terminal 4 in the higher line.
When the tails 11 of the terminals 4 are inserted in the through holes 28 of the printed
circuit board 2, the vertical extension 21 of eacﬁ “L”-shaped metal peg 19 is inserted in a

20 through hole 29 made in the prinied circuit board 2 (see FI1G. 3), thereby preventing the
insulating housing 3 from being inclined relative to the printed circuit board, so that the
soldering of the tails 11 may be facilitated. The soldering of the vertical extension 21 of the
“T.”-shaped metal peg 19 will increase the strength with which the electrical connector 1 can
be fixed to the printed circuit board 2.

25 The end of the horizontal extension 20 of the “L”-shaped metal peg 19 is located on
the metal shell 24, and is fixed both to the metal shell 24 and the metal housing 27 by
tightening the screw 26, If the electric shell 24 is charged with electricity, the static electricity
can flow from the electric shell 24 to the metal housing 27,

Use of crank-like terminals having their contacts formed at low level permits the

30 insulating housing to be reduced in height, and such low-profiled connector when mounted on



30 associated nut. 4 WO 03/009426 1 9 JAN 2006 PCT/ US02122885 \Wen the
right-angled type of connector | is attached to an assocf §t $& pX{iidt ed
circuit board 2, the guide plate 16 is raised to allowthe tails 11 of
the termw@hsodsdco project fromthe I|ower surface of thepgwlg@z,ﬁsgge 16.
When raising the guide plate 16 the straight extensions 13 of the
crank-1ike sections 9 are raised, so that they are abutted against the
overlying upper 5 and | ower stop surfaces 14a, 14b. Thus, the straight
extensions 13 of the crania-like sections 9 are prevented from being
rai sed forcedly and deforned. The strai ght extensions 13 of the

crank- Ilke S |n faces
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sections &hépnﬂﬁ&saédﬁﬁh‘wgl‘l t he through hoI es 28 of the printed CI rcuit
board 2. V\henln ertin the tail in the thyrough hol es
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can be reduced by the overlying stop surfaces l4a, . As seen from
FIG 2, us:e-vmﬁoc mathnuﬂ deketm@frnmrﬁbﬁ spirgt apdsavpe of ﬂihepmeqi&glwﬁalms Tmmsent

i nsul ati ng SI n ed i . ght of
t he insul a?’ﬁ c@mgréﬁ rt%ear%?qfﬂe%cct%lﬁs\'}g%r?/d frpe rgi’?%a‘g 11ahrlrlziu"gl zrllrgjhtvm
l'ines of smﬁhesﬁmw, dnammesfnﬂbmalnswébamrmmawmaﬂdmnmwnﬂeeanel s with the
straight extension 13 of each termnal 4 in the lower line lying at a
-level higher than the | evel at which the engagenent section 6 of each
terminal 4 in the higher Iine. Wen the tails 11 of the termnals 4 are
inserted in the through holes 28 of the printed circuit board 2, the
vertical extension 21 of each "L"-shaped netal peg 19 is inserted in a

20 through hole 29 nade in the printed circuit board 2 (see FIG 3),

t hereby preventing the insulating housing 3 frombeing inclined relative
to the printed circuit board, so that the

B



soldering of the tails 11 may be facilitated. The soldering of the

- vertical extension 21 of .the "U -shaped netal peg.19 will increase the
strength with which the glectrical connector | can ,be fixedT'ﬂoJAfttnezgpﬁ

printed circuit board 2. 25 Thé end of the horizontal extension 20 of the

"L"-shaped netal peg 19 is located on the netal shell 24, and is:-fixed

both to the netal shell 24 and the netal housing 27 by tightening the:-

screw 26CLAIMS;e el ectric shel'l 24 is charged with electricity, the

static electricity can flow fromthe electric shell 24 to the netal

housi ng 27, Use of crank-like term nals having their contacts forned at

| ow | evel perymts ﬁg?‘iﬂgﬁé’dﬁ&i%ﬁ ing to be reduced in height, and
such | ow profll"l ed ‘%:(g)%%ec or en nmouan -g‘%'.on 51 9 JAN 2006 WO 03/009426
PCT/ 1 JS02/ 2288 nsatmghetsiag:ed printed circuit board is as tall as other
-electric or electronic parts mounted on the printed circuit board. Wile

a preferred ayloulityofiterafinderangedinrthe insutating bousing, eallowommalhaldng s tdsbrtion
it is envisioned'that those skilled in the art nay devi se vari ous

modi f i cABAFenBet Rapdon, thadatportion hoiag et Sranglakistive ladhrsontastpartion wherein each
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connect ahan cplane tontaiing tarvontastpoatiorng housing;, a plurality, of termnals -

arranged in the insulating housing, each termnal having a tail portion
and a contact portion, the tail portion being at an angle relative to the

contl act por t '_29”’ le%reFeIcH'icgﬁc%gnwtorofdaim 1, wherein the angle between the tail portion and
the contact portion is generally a right angle.

10 3. The electrical commector of claim 1, wherein the insulating housing includes a stop
surface, the stop surface being located above the terminal intermediate portion.

4"  The electrical connector of claim 3, wherein the stop surface prevents the termmal
- intermediate portion from rising up when the tail portions of the terminals are mounted into a printed
circuit board through hole. - | '

1 5. The electrical connector of claim 3, wherein the insulating housing includes a‘

" movable guide_ plate that includes a plurality of apertures to receive the tail portions of the teyminals,
the movable guide plate being sized and shaped to sanidwich the terminal straight portions between
the stop surface and the guide plate when the termirial tails are inserted in a printed circuit board
through hole. . |

6. The electrical connector of claim 1, whetein the plurality of terminals are located in

an upper row and s lower row.
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5 termnal includes, an internmedi ate portion | ocated between the tai
portion and the contact-,portion., the internediateuporttgnj@ncludfhg a
strai ght extension porti'on located in a plane that s | ady %ﬂﬁ;her

t'han a plane containing the contact portion. 2. The el ectrical connector
of claim1, wherein the angle between the tail portion and the 'contact
portion is.generall . Ll €y, el ectri connector of
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The el ectrical connector of claim3, wherein the stop surface prevents

t he t ebwigfa¢mingld.er nedi ate portion fromrising up when the tail portions
of theetermnals are nounted into a printed circuit board through hole.
S. The electrical connector of claim3, wherein the insulating housing
includes a novabl e guide plate that includes a plurality of apertures to
receive the tail portions of the termnals, the novable guide plate
bei ng sized and shaped to sandw ch the term nal straight portions between

the stop surface and the guide plate when the termnal tails are inserted

ina printed circuit board through hole. 6. The electrical connector of
claim1, wherein the plurality of termnals are located in -an upper raw
and a lower row. 7 9 JAN 2006 7. The el ectrical connector of claim 6,
wherein the insulating housing includes a stop surface |ocated above the
upper row of tér m.nimand another stop surface | ocated above the | ower
row of termnals. 8 _ . . - -
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