WD 03/ 009426 PCT/ US02/ 22885 LOWN PROFILE CONNECTOR Field of the Invention:
The present invention relates to a connector for use in making an

el ectri cawoaosomaes i on between el ectrical wires and a pri mCadSoz/21sss t
board, or between two printed circuit boards. Background of the Invention:
5 Conventional right-angle connectors are shown, for exanple, in Japan
Uility Model Application Laid-Open No. 64-46976 and Patent Application
Lai d- Open Nos. 5-290927 and 7-192815. It has a plurality of term nals
paral l el -arranged in its insulating housing. Each termnal conprises a
tail and a contact section i y10F-1 *igﬁgﬁhe tail at right
angles. The tails of the tervrte &t E0 t hr ough-hol es nade in
an associated printed circuit 10 board whereas the contact sections of the
termnals are engaged with the contacts of its mating connector. FIGS. 7

and 8 sholiisldbofthedawpmtiorsf such ri ght-angl ed type of electrical connector.
As shown, it h termnals.102 parallel-arr @S, Vi I, [ .
direction per piﬁ%%ea?%ﬂn\{egtloq Wéaq?ﬂ_ tgr%ecogj?ecf[ %Zf&g]r?%vhn %baﬂqs%g‘l\é%?eciln?ncalg chnnecuon

i nsul at i ngetReus L1RBtibA wirds@h atpeintddnadcuit BaraOsitehw € t& o bbinted dircdidBoads. a
contact section 103 integrally connected to the tail 104 at right angles.
Thus, it has a bent section 105 forned at the horizontal -to-verti cal

transi ency. .The cqnt.act selclz.i on 103 is contiguous to a linear

press-fitéﬂﬂ%@ﬁn—m L i% ZI%ch is elongated as far as the bent section
105, sand i s engageshtivAilidght-whdlb céiiRcioRsdtt gy f610dkain Ege, 0bpaketiiseRotielom
the drawing, all tails 104 are inserted |oosely in the convergent hol es of

2:) a nov abppli@ﬁbdéaéﬂl-@ﬁen m7§4-ﬂ¢£_b7|6@mg Patqnbv\ipp%c%afciﬁé Iﬁiﬂ'ﬁé’?ﬂpN 9$~| 209727 endrove
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bent. As ge@hal EQpfdesa thil addEcdbicl SeclbRirRedly ténneated Rrthandll ataight mgfes 0

the insul ating housing, and then, the tails 104 of the term nals 102 are
i nsert ed The tails of the terminals are inserted in through-holes 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 ‘right-angled type of electrical connector.
As shown, it has terminals 102 parallel-arranged, as viewed in the direction perpendicular to
the plane of the drawing sheet, in its insulating housing 101. Each terminal 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 iﬁserted loosely in the convergent holes of
20 a movable guide plate 107, thereby allowing tﬁe guide plate 107 to move close or apart from
the insulating housing. When the guide plate is pﬁt 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 iO4 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 other electric 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



t he through-holes 109 of the printed circuit board 108 to be sol dered
there. 25 As seen fromFIG 8, the right-angled type of connector is

rel ati vel waaldo942and i s higher than the other electric arrtTelseesssi cs
parts which are nounted on the printed circuit board. The height "H' of
the electrical connector, therefore, prevents the reducing of the profile
of WO 03/009426 PCT/ US02/ 22885 an electric device having such right-angl ed
type of connector nmounted on its printed circuit board. Summary of the

I nvention: One object of the present invention is to provide a

| ow profil g elebiri@hibviedBdvied sudiP@sifangled 688 BL&hRsctothntted 8h @B briktsd ciadmpar abl e
to other electric or electronic par%s to be nmounted on a printed circuit
board. To &pardin this object each terminal has an internediate crank-Ilike
section forned between its tail and contact section, thereby |owering the
contact section toward the tip end of the tail. 10 The term nals may be
arranged imuuQQQWTﬁmmImwmﬂmﬂines each terninal conpri sing an engagenent
section integral onne. ted to.the.contact dte the
P er medi at o cr QP RRTSEITTB Y R A e B AR E e bt fon

endi ngs W t RotdBtor Wﬁbée helg'TiEls UpRLAralsié fodtidteleitic @R Sle@fdonefpatth e Wrm@intdd doea
section of each of the termnals arranged in the lower line lying at a

| evel hlgh@ﬂnkﬁ&ﬁmﬂh@mﬂével at which the engagenent section of each of 15
the term nal s am,apgadni By Eé%eadﬂ'ta{aﬁm b8 indthsedi syl iRGebRushRGdTaY have
stop surfaces to prevent t e upper straight extensions of the internediate
cr ank- | i ke bsiecen ¢n kilohd coadh pstien, detebly dowesringehmiontabissestiaaripwird dhattp end afhen

t he connector i's mounted to its nounting substrate. The insul ating housing
may have a Brdiknl e guide plate attached'to its main body by 20 allow ng
the tayls to paghe tdmmeiaBhindyie atriiged ghugpet a8l lowetdinky) eddhaermineg bbrepriingie

pl ate, and the
engagement section integrally connected to the contact section on one end and to the

intermediate crank-like section on the other end, which crank-like section ending with the
tail, the upper straight extension of the crank-like section of each of the terminals arranged in
the lower line lying at a level higher than the level at which the engagement section of each of

15 the terminals 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 to its moﬁ‘nting substrate.

The insulating housing may have a movable guide plate attached to its main body by

20 allowing the tails to pass through 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 ferminals between the stop
surfaces and the guide plate when the tails are inseﬁed in the through-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.

Other objects, features and advantage's. of thé; {invention will be apparent from the

30 following detailed description taken in connection with the accompanying drawings.



novabl e gui de plate being so sized and shaped to sandw ch the upper

strai ght extensions of the internediate crank-1like sections of the upper
and | ower wicewsmonabs bet ween the stop surfaces and the gui dempisste2sshen t he
tails are inserted in the through-holes of the associated printed circuit
board. 25 The insul ati ng housing may have L-shaped netal pegs on the
opposite ends of the parallel-alignnment of the termnals, extending al nost
the full lateral length fromthe contact sections of the termnals to the
tails of the termnals with their dependi ng sections descending down as
far as t he Hridp DREGSptin dffike Abolnpantdp®rawiligect s, features and advant ages of
the invention will be apparent fromthe 30 follow ng detailed description
t aken in conneciheArgapigpionsad merrsrRERG SHYIHE Ay ongErtion of by by FEY4ipgether
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organi zati on and manner of the Structure  and operation of the invention,

t oget her plidwifigid¢sheptianpjabentis comuctimhwaitit thg escomipenyingf dravings, bbereinpeke
understood by reference.to. fol I.ow description, taken in connection
with the ad® %?n%}lnﬁeéﬁalrdg%‘&gg?Cl\?ﬁg%tse]inn ke 5 reference nunerals identify
| i ke el ements i FI@NI ©hQicrdsh §actidn dfS lawgraiisd, sgbt-amgied ofpeal bamegvdccdrdhg to

ri ght-angled type of connector according to the present invention; FIG 2
i s simlar BoPTEier) MYeNt9Rt showi ng the |ow profiled, right-angled type of
connector as bepRg, MRURHMiBH OGA1 Huk SHoREhLinE fk-proBRAI khint-A8s18d Gpe SF 1 S @ cross
section of the connector at an enlarged scale on its rear side; FIG 4 is
a pl ane vi eanmsttor hebaiegwmewtieston Ar@ted3ickit hogdont vi ew of the connector;

FIG ?O I's a si d%I(\}r(.i £ a%tosg Ele%ti&{)&{m‘é;éo%éctor 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 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 different 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 intermediate crank-like section 9 on the other end.
The crank-like section 9 ends with the tail 11. Specifically, the crank-like section 9 is
composed of a riser 12 integrally connected to the engagement section 6 at right éngles, a
straight extension 13 integrally connected to the riser 12 at right angles and a descendant

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



FIG 7 is cross section of a conventional right-angled type of connector;
and 15 FIG 8 is simlar to FIG 7, but show ng the conventi onal

ri ght - angivexdstoppre of connector as being nounted on a pri rHEAAUSHRREZISE t

board. Description of the Preferred Enbodi nents: Wile 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 considered
an exenplification of the principles of the invention, and is not intended
to, limt tdfehd degenmiimrxtensisthfahctivgs hd 4 swbder aflad. angk, 1desmuitRedionsiei n.
Referring to FlI termnals 4 are parallel-arranged at regul ar

1, 2 and 4
interval s ]P8W§ﬁ§ﬂHYH§FF?gﬁﬁ*?P%9nhi(perpendicular to the sheet of drawi ng
in FIG 1 or 2).a gﬁreﬁﬁscbftﬁﬂiﬁmmhreéo GRAHREd ﬁﬁﬁ;g%nﬁmﬁ&%ng ;]k%%gégha?iﬁg

integrally connected to the contact section on one end

i nt er medi athousipaA KLt thearpersirpight egteasion heohhernletikk sectiine afreadfioflthke sect i on
9 endsswith [ - Iofel 6 -l ke section 9.is ..
conposed of elrgn%l%s%?}r%%fl h’tﬁ@gﬁé‘{e} gﬁéc%x n%%]{&%ﬁé’{%%{f \Jgi helglbeéglea%lhepevs%%tt‘?’%ﬁh 6 at
ri ght angl ks emagshendsghion 6xf enk bhthe iB3minatsdgmahged in temegdrédet 0 the riser 12

at right angles. and a descenda 30 extension_10_jnt ally connected to
the straight ext é‘?sg}?gﬁ%ﬁ%lismlgiqaﬁf Tagresor W@C%}‘g’taﬁggﬁqvﬁr I8P W58/ 09426
PCT/ US02/ 22888rsingfa lodigudRsioendesthexbansistoudis ¢ LenHs ¥k @l d@dnsloat | 11.
Thus, the contact section 5 is |ocated below the strai ght extension 13. A

plurality df afdrhrapkriékesegtions £ of the popegarf lop et isirainalah e bghwen their rassedtifie t he

i nsul api ng Usd i ! .
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| i ne may berdnkdikesdctians § foavesinghipghien thehanndche i reweitedad itwhioohingtshBstrate
engagenentjfection 6 of each of the termnal's 4 arranged in the upper I|ine.

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 guide plate 16 has a boss 17 formed on its lower surface.
The connector can be attached to an associated substrate, in this instance, a printed 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 connector 1 is fixed to a
metal housing 27 by inserting a bolt 26 in the hole 25 and by tightening the bolt with an

30 associated nut.



The insul ating housi ng 3 has an upper stop surface 14a and a | ower stop
surface |4b traversing a longitudinal length of the insulating housing 3,
al | ow ng woeosmbses ght extensi ons 13 of the crank-1ike se@mdTors2Q2885 t he
upper and lower termnals 4 to abut on their respective 10 overlying stop
surfaces. Thus, the stop surfaces prevent the straight extensions 13 of the
crank-1ike sections 9 fromrising up when the connector is nounted to its
nounting substrate 2. A novable guide plate 16 has through holes 15
corresponding to the termnals 4 and is novably attached to the insulating

housing 3 by inggL %:&%%g%&' gréélégf tg‘% of :I:ofﬂ%cttolf' ¢id a@tﬁéﬂe@% an ﬁsdcfhted]}ﬁlnﬁéa‘%n%ﬂ’f ough

hol es 15. The nobva as a boss 17 forned on its | ower
surface. Theard Gmhe gtutde pltmi Gieraged tctilow thotadnl hsfstb@teame@ls 4 tpproregt Bomithe t hi s
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3 has two 4% fﬁlbamﬂ 1imetsa~luoﬁseggz&eﬂa9sea,tsbamnmym abtﬁedla@hleﬂa]he sietlging upserseen

fromFIGS. 3 and 4, each netal 19 has ts h t 20 t endi
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i nsul at | nga}&%aﬂeﬁgd%mnﬁ&%gﬁaﬁedfé&%ama&défsﬁneal passing through the
t hi ckness of the insulating housing 3, extending parallel to the

descendent ext efiké imllgl@ exipnsiane 13 ef the prank-lkesectiens 9 asgssapfchasddebrecp e t ai |

11. The horlz nt al n 3£ or ned
A i Lo aaraDigon {EATLAR. 18 wilonb DAAOHEE S"ARAGIFAL LB D) BFG Bniccs

s ]lc.ll’ face of sédfiend NELgasd uhrtglghdmsrnrnqgh:hol@asBtﬁéle@mdtedtlrd:dméaohmirz 2\§h¢rainsdoazgm 20

of the "L"-shaped net s |located on t ichis
fittetl on thed? ’%I]ng t&o&gﬁﬁ&%j@t i %fce lﬁgpﬂﬁ%wq&%ﬁ‘b&ﬂ%’g?ﬂﬁ §3V\25 seen
from FI GS. cZnandhidikedestdn@Uait @il €1,20t hs risMeof At siaigtleelissh [ @gdeat whi ch
the end of the horizontal beam 20 is | ocated on the netal shell 24, and

t he el ect r iresabeddorthe evaslying stop spifacssi 149 14P- net al housing 27 by inserting a

lrjl(ljlt t 316 in the Role. 2. 20fh. Qyuste'ogaraﬁphf&@teﬁﬁﬁalpglpErrﬁ’Msttlb: 1R{kh80r S fRELALd

housing 3 to be reduced to possible minimum H’. The height of the insulating housing 3 can

15 be effectively reduced by arranging two lines of such crank-like terminals 4 at upper and
lower levels with the straight extension 13 of cach 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 printed circuit board 2 (see FIG. 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 sdldering of the vertical extension 21 of the
“I”-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



WD 03/ 009426 PCT/ US02/22885 When the right-angled type of connector 1 is
attached to an associated printed circuit board 2, the guide plate 16 is
rai sed towal d3moefbe tails 11 of the terminals 4 to projectedwusmitsss | ower
surface of the guide plate 16. Wen raising the guide plate 16 the straight
extensions 13 of the crank-like sections 9 are raised, so that they are
abutted agai nst the overlying upper 5 and | ower stop surfaces 1l4a, 14b.
Thus, the straight extensions 13 of the crank-like sections 9 are
prevented from being raised forcedly and deformed. The strai ght extensions
13 of the ghatdcihick PrinRalcir®itboldrdds & GRAdYheed el wReRidRirts MRAlelioRg St Op
surfaces 14a, 14b and the guide plate 16, allowng the tails 11 of the
crank- | i ke thapEtiedgigeud bogdpass t hr ough t he through holes 28 of the printed
circuit board ZWMégaﬂ?rg ﬁ@&&ﬂlﬁﬂhﬁ&tbf‘eﬁe%ﬁgéﬁi&&lﬂaﬁi& ﬁs@%&e&bﬁm £3s 28, a

raising force is ap to the straight extension 13 o each crank-1ike

secti on 9 \eneisiotal thafi thoseFkillediin thhat may fleviseokriousenatificatigstof éhetpagseinton 13 can

be reduced by .the.overlyin top surfaces 14 14b. seenfromFELG 2,
use of g cr afk” P%wftg?‘ﬁidﬁ%alnél%ﬁoﬁ% Fn'sli’lgi TSNS Ogﬁl?e P el%d'f%%dfﬂrrlnssm At P housi ng
3 to be redusaplet mdpasmidihats)ihiertienats to bd bensiteieghih aldfespidos ak fBisirativiengd
housing 3 can 15 be effectively reduced by arranpging. t | i nes of such
crank- 1 i ke TObTeRiighYes and the YR ISERY U B@\%‘Plt?%@éli‘%‘{%ﬂf %Wf’lﬁ I8y ai ght
extension 13 of each terminal 4 in the lower line lying at a |evel higher
than the level at which the engagenent section 6 of each termnal 4 in the
hi gher line. Wen the tails 11 of the terminals 4 are inserted in the

t hrough 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), thereby preventing the

i nsul ating housing 3 frombeing inclined relative to the printed circuit
board, so that the soldering of the tails 11 may be facilitated. The

sol dering of the vertical extension 21 of the "L"-shaped netal peg 19 wll
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 netal peg 19 is
| ocated on the netal shell 24, and is fixed both to the netal shell 24 and
t he met al wioowsgiooge 27 by tightening the screw 26. |f the acuusoe2sshel | 24
is charged with electricity, the static electricity can flow fromthe
electric shell 24 to the netal housing 27. Use of crank-like termnals
having their contacts fornmed at |ow | evel permts the 30 insulating housing
to be reduced in height, and such | owprofiled connector when nounted on 5
WO 03/ 009426 PCT/ US02/ 22885 an associated printed circuit board is as tal
as ot her el@LAIMS:or el ectronic parts nounted on the printed circuit

board. Wile a referrgd e&ﬁodinent of the present invention is shown and
described, it ig  envSPOHeA)CHMETOR FIUNIWE || ed in the art may devise

various nodifi cahiigngatial hblggpr esent 5 invention w thout departing fromthe
spirit and scope of the appended clains. The present exanples and
embodi nent's, t hémdwalily of igrginals aganged i the &ssligtingihaisingr eaelpleunisaldrving a tail

illustrati fothve. t i hOn 1SN to . be linmted
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el ectrpcal emeetchriernguahpclsiong: inteemediais pireiti ogatbdbiswey;thatap poishbhy  of
por t1 on and s BEEE niflondfe R BhL P up MEisfe sREERN G B e Bl at i ve
to the contthattis jocatéd Bigher thaniitdne icontgiakia thedoftabBlortidic! udes an i ntermedi at e

portion | ocated between the tail portion and the contact portion, the
internmediate portion including a straight portion located in a plane that

is located higher thafegechligd8orm0RbAs A 1t RRetAMAGE1RR def e tail portion

and the contact portion is generally a right angle.

10 3. The electrical connector 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 1, wherein the intermediate portion is a

straight extension portion.

5. The electrical connector of claim 3, wherein the stop surface prevents the
15 terminal intermediate portion from rising up when the tail portions of the terminals are

mounted into a printed circuit board through hole.

6. 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
terminals, the movable guide plate being sized and shaped to sandwich the terminal straight

20 portions between the stop surface and the guide plate when the terminal tails are inserted in a

printed circuit board through hole.

7. The electrical connector of claim 1, wherein the plurality of terminals are

located in an upper row and a lower row.



2. The electrical connector of claim1, wherein the angle between the tail
portion and the contact portion is generally a right angle. 10 3. The

el ectri cawocwrnersor of claim 1, wherein the insulating hauaivsy2i2zess udes a
stop surface, the stop surface being | ocated above the term nal

intermedi ate portion. 4. The electrical connector of claim1, wherein the
internediate portion is a straight extension portion. 5. The electrical
connector of claim 3, wherein the stop surface prevents the 15 term nal
internediate portion fromrising up when the tail portions of the termnals
are nounted ints a fheekedcdicomettor dadaiad 7t Wheaighhdiakgating holdey i@tlegdsrd cal
connect or o cl hereipn the insulati.ng housi ng includes a novable
guide platé qpﬁﬁa?eﬁi??aﬁ%g 0% 1 UPREF F%/© mHB ?fltiiraélgthfg"bgt‘?pegéléf?‘iﬁelofalt@ 2bgy§
portions ofthd lever tRF O tB@hifals.t he novabl e gui de pl ate being sized and shaped
to sandw ch the termi nal straight 20 portions between the stop surface and
the guide plate when the termnal tails are inserted in a printed circuit
board through hole. 7. The electrical connector of claim1, wherein the
plurality of terminals are |ocated in an upper row and a |ower row. 7 WO
03/009426 PCT/ US02/ 22885 8. The el ectrical connector of claim7, wherein
the insulating housing includes a stop surface |ocated above the upper row
of term nals and another stop surface | ocated above the |ower row of
termnals. 8




