2227379 CLAVP TYPE CONNECTI ON DEVI CE The present invention general
relates to clanp-type electrical connectors suitable for connectin 5&L2:73§1<1
strai ght tube-type lanp, a glass tube fusg and the |ike to external pieces,
such 'as-tab termnals and the like. Electrical connectors of a type simlar

to those of the present invention are descrided, for exanple, in

Japanese Wility Mdel Publication no.- 50-36658. - The connection devices

di scl oséd in Japanese Utility Mddel Publication no. 50-36658 are
charac?%rlsed by conprising fuse-receiving fittings conposed of a netal

plate of an resilient conducting nmenber bent to a C shaped cross section

and having a pair of elongate slots defined on opposite sides thereof.

The nmetal plate has tapered surfaces inclining inwardly and arc-shaped
supports for clanping the opposite ends thereof. Locking lugs including a

pair of |ocking recesses confronting the el ongate slots of the receiving
fittings are disposed at the side edges of a fuse box main body where the
fuse receiving fittings are mounted. In such a manner, the fuse -box main
body (fornmed of an insulating material) is provided mnth a nunber -of

rectangul ar through hole pmdﬁiﬁﬁ’f¥?§”ébﬁﬁ§bffﬁﬁ“‘Cv 2 fittings to be

nmounted fromthe | ower surface. The tockrg rogs 1 J%lng t he | ocki ng

recesses) are d|spnéegrégehbefﬂqgaﬂyyﬁxbégefgﬁi§m4@iéggstan%ggdyy(§b(ﬁ

t he fuse box _
electrical connectors suitable for connecting a straigﬁt

tube-type lamp, a glass tube fuse and the.like to external
pieces, such as tab terminals and the like.

Electrical connectors of a tYpe similar to those of
the present invention are described,_for example, in
Japanese Utility Model Publication no. 50-36658. The
connection devices disclosed in Japanege Utility Mogdel
Publication no. 50-36658 are characterised by comprising
.fuse-receiving' fittings composed of a metal plate of an
resilient conducting member bent to a C-shaped cross
section and having a paiz; of elongate slots defined on
\/ : opposite sides thereof. The metal plate has tapered

surfaces ‘inclining inwardly and arc-shaped supports f‘or
clamping the opposite ends thereof. Locking lugs including
a'pair_of locking recesses confronting the elongate slots
of the receivihg fittings are dispo'sed .at' the side edges of
a fuse box main body where the fuse receiving fittings are
mounted. In such a manner, the fuse box main body (formed
of an insulating material) is provided with a number of

rectangular through hole pairs to enable the receiving



mai n body. The el ongate hol es engageable:with the lugs are defined on the
sides of the fuse-receiving fittings so that one side of each elongate hole
is engaged with the | ocking recess of a respective locking lug. As a . .
resylt, the fuse- receiving fittings are det achably coupled to the main °°
body. In th bove-descri bed canventi Qnal .connect or. device,, t

recei vi ngtff‘;%?:?f’ﬁé ite i’&ﬂ‘@&“&& I¥he ec&t?d{?&'t i%% ‘ergnf%hg?élgﬁgg manner
‘that a le i r i i ct e l)isn I L & NT= by
means of ggggler(iqﬁiglo‘ﬁ%é rrgg%si(?% Rgggauﬁ%%eéc?% néagr]fo%v*j%ag?{-ggﬁ?pégd%c%n{c:i‘héct-.__. /e

plate (tygigal laaggoBeasngd hsurbéin Eﬂ%ﬁéﬂrﬁoﬂeﬁe SONYABL IR pox

connecting devices are problematic since t task of connecting the | ead

wires canmagnp%hqulul TheY edidhgatd tholdds Raadab e thethéskugs &eéNng

performed in a snmall and/or dark space (such as the engi ne conpartnent of

an aut onogelfenandohhehlel lkdldes Jf thelifusdhrdailviidPre vt tngorgecthan, such
as soldering irons, caulking tools and the |ike are usually required. It
woul d be daei sdldes dfb declabéongate ocholle dAscleagagedypa ttonttestlockieyi ce
whi ch enabl ed ot her conductive nenbers to be connected easily and securely
to a hol dregesschodt at yespeartioet diockdngrldighg tAs tshergswkent thevEuseon,
there is provided a clanp type connection device conprising an.

el ectri caFpgeiviag £dittdngsh amendet@ehalioch eauplrsirk@dthe gratn| bedy of

el ectrical connectors, the Sélbstl‘ t e_havi ng a connect or 3
In the above-described conventional connector device,

the fuse receiving fitting is COnnected to other conductive ..
members in such a manner that a lead wire or the like is o/
connected to the fuse-receiving fitting by means of
solde_ring or by means of a caulked narrow band-shaped
conductive plate (typically known as a bus bar).

Therefoz_'e, the conveﬁtiona;l. connecting devices are
problematic since the task of_ connecting the lead wires can
be particularly difficult - especially when the task is
being performed in a small and/or dérk space (such as the
engine compartment of an automobile and the like). In
addition, tools fdr wire connection, such as soldering
irons, caulking tools and the like are usually required.

It would be desirable to be able to provide a clamp-
type connection device which enabled othér conductive
members to be connected easily and securely to a holding
socket type cc}r‘mector. |

According to the present invention, there is provided
a clamp type connection device comiarising an electrically-
insulating subsi:rate on which are mounted a plurality of

electrical connectors, the substrate having a connector



nmounting portion on which are forned, ‘for each connector, a pair of opposed
| ugs, each connector being of a resilient, electrically-conducting nmateri al
and including a pair of opposed clanping g eces in each of which is forned
a nounting hole, and, integral with said clanping pieces, a connection

pi ece adapt esiountiageportiloer @n whighl Grien fotiied,! fYrelcich Iconnectdr, a

el ectrical connection i's nade between the connection piece and said
contact, thepedmnedt @ppdssdglugsint eacbhncohsectornebedngnmafnta nesaokiemt), of
the substrate by engagenent of said lugs with a respective one of the

mount i ng hol ederkrigaldyaeendyctingesmaterhal| #nd ninpgludénga\d npadrpadf of
rai sed ribs fornmed thereon which engage with a surface of the connector

mounti ng por PPBRSES e S1ANR NI o RARGES hdN\eRACBAI A c Mg i cfeTRAE <@\ d
Thner surt acBOUPEAR. HThRn e Bor APRUERY ATy Ferd <GLPEBANG! Algees, @
oot pated. bYOPRE TP 186 EC BUAP LA SoacEoeRiTe; FBRRETPysS offpa-1n

i sces. By weonTRUE ubbgednl tr@si} 18R o6 Lout il dorladeibrl) E7 dhe,

described | np@raaiéh dghdi | cUhhBIE] ShoMlifald (ERaACERTRANYGALAUAN s Of

which: Fig. 1 is a perspective view show ng the stat at connectors are
separated freghadcitbss Hdioly miifited con FtHe ohhedtBe’ MRMUIHY \WMednt he

above connectors and the insulating substrate in use after they have been
assenbl ed; of the substrate by engagement of said lugs with a
v - respective one of the mounting holes in the clamping

pieces, each clamping piece having a pair of raised ribs
formed thereon which engage with a surface of fhe donnecto:
mounﬁing portion to establish a space between said clamping
piece and said surface of the connector mounting portion.

The space formed between the inner surface of the
mounting portion and the outer éurface of the connector by
the raised ribs enables heat from‘- the connector to be
dissipated'by the chimnéy effect of the space. The raised
ribs also increase the flexural rigidity of the base of the
pair of the clamping pieces. |

By waf of examples only, embodiments of the invention
will now be described in greater detail with reference to
the accompanyihg drawings Qf which:i

Fig. 1 is a perspective view.showing the state that
connectors are sgparated from an insulation substrate;

Fig. 2 is a pérspective_view of the above connectors

and the insulating substrate in use after they have been

assembled;



4 Fig. 3 is a perspective view of an unfol ded enbodi nent of the connector;
Fig. 4 is a perspective view show ng an enbodi ment of a connector applied
to a device accordlng to the present |dent|on Fig. 5to Fig. 10 are

perspective views of other enbodinents “of the connector shown in Fig. 4;

cL g 5 DeigRest Lkt o pRUsRAUN VIR oY B Willediiad WSS Glénd

in Fig. 10 are s

Flg

parated f n 1 nsul ating su 1S a

perspecti ye ¥he8WeBhnkleolove connectors and the |nsulat|ng substrate i
use after they have been assembled; Fig. 13'is a separated perspectiv
showi ng a caseriig.Wa Gls aal%@@épé@ewét wewssiaamabe anS dnRid imert a6£ Of
the insulating substrate shown 1n Fig. 11; Fig. 14 is a perspective v
showi ng canmetindctdssi 8ppl bed urkol dlede¢iibadiatdirdiigy\ntd N thied prdsedt 0s. 15
and 16 are perspective views show ng connectors using the unfol ded
enbodi mrentnyep®honn Fig. 14; Fig. 17 to Fig. 71 are diagrans show ng
ot her enbodi nents according to the present invention, wherein: Figs.
Fig. 28, Figs.F3g.to9Fit® Kég.antOFiaye sperspRcyives yiewserafeqtharvi ews

of the main parts of other enbodi nents accordln% to the present’ inventi on,

respectlv§W9°d$H&nF§g°f2§hﬁo°PP§e°§9r shgwny in

ig.g4s51, and Flg 66

Fig. 11 is a perspective view showing the state that
the conaectors shown in Fig. 10 are separated from an
insulating substraté;

Fig. 12 is a perspective view of the above connectors.
and the insulating substrate in use after they have been
assembled;

Fig. 13 is a separated perspective view showing a case
in which another insulating substrate is- used in place of
the insulating substrafe shown in Fig. 11;

Fig. 14 is a perspective view showing connectors using
the unfolded embodiment shown in Fig. 14;

Figs. 15 and 16-are perspective views showing
connectors using the unfolded embodiment shohn in Fig. 14;

Fig. 17 to Fig. 71 are diagrams showing other
embodiments according to the present invention, wherein:

Figs. 17 to Fig. 28, Figs. 34 ta Fig. 46, and Fig. 52
to Fig. 65 are perspective vieﬁs of the main parts of other
embodimepts according to the present invention,
respectively; and

Fig. 29 to Fig. 33, Fig. 47 to Fig. 51, and Fig. 66 to

" Fig. 71 are cross-sectional views of other embodiments

according to the present invention.
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Fig. 71 are cross-sectional views of other:enbodi nents according to the

present. i nventi on. 5 As shown nore specifically in Fig. 1, the
connection device according to the presgnt invention includes
connectors 2 nounted on an insulation substrate 1. The insul ation

substrate 1 has a chRsnehowh MBHY | S8eBOEiEAM Zihorﬂ?d.t er '
I ncl udes confronting lugs 13,13. Each of the %onnect rs iz]' i gﬂlang?é‘?%ﬁt)}on

provi déd wit h depdice olradanpimy pitecethd?, pre $OAROSEAvRh ¢ £5h ! iﬁ{% udes
conduct¥ve plates as shown jn Figs. 1 and 4 and a connection piece I nto
whi ch a ter ni rRPNREELOES pl2ugyeuntatic axboar dostdetdich 2sabstFaval ad on pinae
socket nounti % ortion 12 by neans of |ugs 13 engaging a respective one of
t he nounting aticaf pubatsatend hase afconnectarpmognpingepoiohna 2

i nsul ati on su%rati i s made, for exanple, by plastics noul ding

t echni ques, and®de® h%?ﬁF??PF?”@iC’l,ihﬁéu ancePnfrentingniuge 13; 18eceibaichg
a pair of con@ft%s 2 defined orbltzpe @R’ger surface thereof at prescribed
interval s. The houfti fg B8FEPSSs 2athteeepbly Brevadedy wiithh a eppict offo

e b poor CEBin e 262, R RRRTEY, g S e o
ignpgcgﬁ;OZpgg}gdﬁ Ods ' 8RowANLhOR1HRY 1"Mra Wl U dOSnIRHIS, g1 B35 bY"
into which a terminal can be plugged. |

The above cbnnectors 2 are mounted on the socket

S mounting portion 12 by means of. lugs 13 engaging a
respective one of the' mounting holes 27 defined on the base
of the clamping pieces 22. |

The insulation substrate 1 is made, for example, by
plastics moulding techniques, and as shown in Fig. 1, has
;nounting portions 12 for receiving a pair of connectors 2
defined on the upper surface thereof at prescribed
intervals... .

The mounting portions 12 each project outwardly with
respect to the upper surface of the substrate 1 and are
opened at the lower surface thereof. A pair of lugs 13 to
be engageably Ioc_ked with a respective connector 2 defined
on the confronting inner walls of the mounting portion 12
is also provided.

The connec;tor 2 is formed as shown in Figs. 1 and 4
in such a manner fhat a conductive- plate 21 (preferably
formed of a conductive spring plate of phoéphor bronze,
nickel silver, beryllium copper or the like) is punched

substantially into the shape as shown in Fig. 3 - that is,
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The connector 2 is fornmed as shown in Figs. 1 and 4 in such a manner that a
conductive plate 21 (preferably formed of a conductive spring plate of
phosphor bronze, nickel silver, berylliumcopper or the like) is punched >
~substantially into the shape as shown ith Fig. 3 - that is, 6 '

Thus, ‘8 pAUPIETHES LS preccd S RLARR nEoad ShoPa i SORKAR ofe
i ded. _...] L ' 3 extendi f 1,0l | de of the abgye™
Dot t om i < *ERBEBIAARL R vt o Tul¥ & SR W, R S ngng i S6e8 24T

level withelblhg FéQg%agxﬁlhinﬁe@od.%tpaiéé Llé*'o%agﬁt'he | _r_c&f,%%?.@i&l,aﬁpi ng |

pi eces 22. The pair anpi Ng pi eces I'ne the nounting es through

whi ch t hepliug®e 1831 Nedténdonlels rEm e NG1@E" IdONth HBoYOCkRtolCis
cl anpi ng pieces 22 also define a pair of raised ribs 28 for reinforcing the

- clanpi ng pubetanid a114 fEsrmed alkbl YHesRap@ashohat VRENFige dnney vmé! of
the socket nounting portion 12 and the connector 2 so as to provide a vent
(chi mey) samealllewef orithetthedilkstitoat iand iss bdroywin rparallel eaith othéhe
connectors 2 is nounted in such a manner that the nmounting hol es. 27 defined
on each basdrobft whepgilampiinch@idcemidRy pi eces 22 are inserted into the

l ugs 13 confrontingly disposed on the confronting wall surfaces of the

connect or nounffhey PRt¥i @f 191amping RiRres nddl Aefipe ukber sreunting
holes through which the lugs 13 in the socket mounting

portion 12 are locked.  The clamping pieces 22 aléo define

a pair.of raised _ribs 28 for reinfoi‘cing thé clamping o/
pieces 22 and for establishing a Space between thg inner

wall of the socket mounting portion 12 and the connector 2

so as to provideia- vent (chimney) to allow for heat
dissipation.

As shown in Fig. 2 each of the connectors 2 is mounted
in such a manner that the mounting holes 27 defined on each
base of the pair of the clamping pieces 22 are inserted
into the lugs 13 confrontingly disposed on the confronting
wall surfaces of the connector mounting portion 12 of the \J
above insulating substrate 1.

After the connectors 2 have been_mdunted, known tab
terminals 4 to which lead wires 3 aré connected under.
pressure are press-fitted tightly into é respective one of
the connecting portions'a-a of the connection pieces 23.

The conductive members 5a, S5a of a étraight tube-type lamp
5 are then mounted between the pair of the clamping pieceé
- 22.

Members shown by reference numeral 6 in Fig. 2 are



After the connectors 2 have been nmounted, known tab termnals 4 to which

| ead wres 3 are connected under pressure are press-fitted tightly into a
respective one of the connecting portionse--a of the connection pieces 23.
The conductive nenbers 5a, 5a of a straight tube-type lanp 5 are then

mounted bet weand-bhapeldr mérid condRictd vl 69ESteL. kNBWRE S5 SRR BYars:
reference nuneral 6 in Fig. 2 are 7 band-shaped narrow conductive pl ates

known fas ' buanbarcsn abel asedbavittedthét Dprhghttpriditidias t 58NS 662, tiffreos

t her eo‘f-‘tightly inserted into the connection portions of -the connection

pi eces 23 of tigbtdovéngestedoeintonnthe oicchndat 1dn S poA, oSO WDEE! the

grooves |la are preferably defined on the surface of the insulating

substrate 1 FENAGESARPdRIeTeR Band£hiped ahoverwdesnuiibed veophatesrs.2 The
connection piece %3 of connector 2 in the present invention can be forned

in many diff&PetPi8 Fa%Lat hoWeveT . sHEReVESs Riagares prefeyably aefigied orhown
in Fig. 10 cgg be nount ed as ihown in Fig. 12 through a state shown in Fig.

11. In this Ee,sqfo#ﬁ%r? i RS IRMLALHNG SuPREraftRatl (FP Rqaqmniate bs

1b, 1b proje f t lagulating substrate 1 to.regul ate the position of

t he connect i gfr}eplgggg PﬁaPﬁé HSFF?%nFQP% F?é‘é’ﬁ S’ﬁfa(‘?? ?nown in the above :

respective Figs.)rRb tbohhebtdbnI' AR e ' oy the surface of the

i nsul ating substrate 1 to regur‘atp(e1 zéﬁezip%m i%%g'g%g?g 2 E.n the present
invention can be formed in many different orientations as
shown in Figs..5 to 10.

Y _ A connector shown in Fig. 10 can be mounted as shown
in Fig. 12 through a state shown in Fig. 11. 1In this case,
however, it is preferable either that (i) a pair of ribs
1b, 1b project from the insulating substrate 1 to regulate
the position of the connection piece in the horizontal
direction (as shown in the above respective Figs.) or (ii)
that grooves la are defined on the surface of the
insulating subst:ate 'l to regulate the position of tab
terminals 4 and lead wires 3 as shown in Fig. 13. |

o It should be noted here _that like reference numerals

\,/
in Figs. 1-2 and 11-13 refer to like structural elements.

‘The clamp type connection device according to the
present invention cén include a conductive plate 2la having
a shape shown in Fig. 14 by folding it to shapes shown in
Figs. 15 and 16. The embodiments shown in Figs. 15 and 16
are essentially the same as the previous embodiments,
except that the connection piece is asymmetrical. Thus, a

tab terminal 4 and a partially cutout cylindrical

: _connectiqn plug 4a can be inserted into a single connection



termnals 4 and lead wires 3 as shown in Fig. 13. It should be noted here
that |ike reference nunerals in Figs. 1-2 and 11-13 refer to like )
structural elenents. The clanp type connection device according to the :
‘present invention can include a conduct3ve plate 21a having a shape shown
in Fig. 14 by folding it _to shapes shown in Figs. 15 and 16. The

enbodi rrent%i%‘?ﬁ)\ﬁp’l"ﬁg% gfOT 1¥S@ind 16 are essentially the same as the

previ ous enbodi nent.s exitgpgit hat F%he cqQnnect.i on fi ece i s asymetrical7i

Thus, a tab teri oW 5 B8rt 4 TP Aodibe TR | BEPe cERARBEETIAPpLdg

4 be jnserted_| [ | ti . 8 .pi ti f . As

shown i n- eaEeE getbfafhd BY) TnE° BIREerE sy FLor R aBRE P I o (e
L L . YPE ; Ctol h

Pounti ng AAUIRELAF W GAEEE4EE, T natite e WbritlidA! iodn BAGT Bof L1BRTCC! Of

shown in RiF. plbovidedNGELR SconfR6AL REC U Wdd Y 18 O¥bFREa WidHe et hsOf

cl anpi ng pieces 22 and nade of a resiliént conductive plate fornmed to a

shape showhdwh Fif. Fig.are7 2l scannestias 2 kachddirnteyralliysprevhadanent s
have dual connection pieces 23 as shown in Figs. 17 and 20. ‘The

connect or wixmr® paipt of @ldnpeimprpbetes 2Ruahdnohgdy todHna lBebylieans of
the lugs 13 extending into the nounting holes 27 forned at each base of the
cl anpi ng marchsctbisves hphaten fomwed 18oamd $8apé n shivwnabiove Féghodi%rertre, t he
connection piece 23 can _ _
also provided. In addition, these embodiments have dual
connection pieces 23 as shown in Figs. 17 and 20. The .
connectors 2 are mounted on the connector mounting portion o
13 by means of the 1lugs 13 extending into the mounting
holes 27 formed at ~each base of the clamping pieces as
shown in Figs. 18 and 29.
In the above embodiments, the connection piece 23 can
be formed in different ori.entati_ons as shown in Figs. 21 to
26.
Fufthermore, a conductive plate having a shape shown
in Fig. 27 maybe formed into a shape as shown iri Fig. 28;
.Sucr_n a dual side face contact ésymmetrical connection \/
piece 23 . having a conduétive piece 23a'may be integrally
formed with a connector 2.
Note that each of Figs. 29 to 33 is a cross-sectional
view of a main part of an embodiment of a connector 2
mounted on an insulating substrate 1, wherein the ‘same
reference nﬁmér_als as used in the above embodiments are
used to designéte the same structural components.

Since the above embodiments shown in Figs. 17 to 33

‘include dual side face contact type connectiot_x pieces 23,



be forned in different orientations as shown in Figs. 21 to 26.

Furt hernore, a conductive plate having a shape shown in Fig. 27 maybe
formed into a shape as shown in Fig. 28. Sgch a dual side face contact
asymet ri cal connection piece 23 having a conductive piece 23a may be

integral ly fdheedtabt heamtnaled ain®. thet Aakbdiv edpldueitivedplaCete IBuss a
cross-sectional view of a main part of an enbodi nent of a connector 2

mount €d on aPamsudrei Ap ulghtt apreds-fibtted ncohtasznso etisatnetentttcalls
as use®in the above enbodi nents are used to designate the same structural
conponents. S9fiStaRcabdR BADdMLAe® sabdovkhus Regs. hgato i33 produded
dual side fa% cont act type connection. pi eces 23, 9 the tab termnal 4
and the narrdw ive plate 6 (bus bar) are in tight press-fitted
contact so that electri ial _re%i stance i s mni m'cééd and thus |ess heat is

produced t her ef r oM *rhE SR t¥PHe TOMNECELBR A8YEECa@SHFWRENT o ¥ e the
toi ' I i ded h kn,Figs.,. 34 to 51. M

Cpeci fi cal |y Predrti bfteiRatin e 4o Fe JPEFR1aRa =8 SwnnfnctioR- adti ce

conpri ses a”éd"%’iT ating substrate 1 having a connector nounting portion 12

provi ded with confronting lugs 13. Connectors 2 each provided with a pair

of clanping piecemore aspeIAddNY 2 &85  5h8Wh in Figs. 34 to 37, a
clamping type connection device comprises an . ins'ulatin-g'
substrate 1 having a connector mounting portion 12 provided

s with confronting lugs 13. Connectors 2 each provided with
a pair of clamping pieces '22 are made from a resilient
conductive plate formed into a shape shown in Fig. 36.
Mounting holes 27 are defined on each base.of the clamping
pieces 22. A confronting conductive piece 25 is formed by
folding a conductive piece 23a which projects from the base
2a of each of the connectors 2 into a U-shape as shown in
Figs. 34 an_d_ 37. The above-described connectors 2 are
mounted on the connector mounting poftion_ 12 by engaging

~ the lugs 13 _wi-tidin mounting holes 27 of the substrate 1 as
shown in Figs. 35, 47 and 50.

When lthe outer surface_ of the confrontin_g conductive
_piece 25 is pressed by support pieces 24a (formed by
folding a conductive plate shown in Fig. 34 into a U-shape
‘at the sides 23b of a cohductive piece 23a) as shown in
Fig. 46, the strength by which the tab terminal-. 4 is
inserted into the piece 23 is increased.

Note that, as shown in Figs. 36 and 45,.. when a slit

is defir_xed at s{zbstantially the centre of the confronting
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conductive plate forned into a shape showm in Fig. 36. Munting holes 27
are .defined on each base of the clanping pieces 22. A confronting
conductive piece 25 is formed by foldi gg a conductive piece 23a which’
"projects fromthe base 2a of each of thé connectors 2 into a U shape as

shown in Ebffuctidedpdedl 5, Hhe NN LU Qf‘&ﬁ&’&%fvé‘rﬁi&?é'”t ed
on the connector mounting portion 12 by engaging te Tugs W thin
mounting bsl @ivdded iro Sthst pbar€ibndS st b NtELASna?a; 44 haiithgla Ten

the outer surface of the confronting conductive piece 25 is pressed %9;5
support patf€eraaz (Hmirowmthdy &ahdbeg @p‘é&mn&veigheug Shadrten Rt 34
into a U shape at, the sides 23b of a conductive piece 23a) as:shown in Fig.
46, the sthengppdsitehi shdese thelrepsr misialg 4the islddr t®dasntap hdwderece 23
is increased. Note that, as shown in Figs. 36 and 45, when a slit is
defined atiBgbstantially the centre of the confronting 10 conductive

pi ece 5, the single confronting conductive piece is divided into two

portions and t&P t @8PRAYhES ~RBReAigent f flhentconnertden caiereesdRcial ly
tightly inserted_to the opposite sides thereof using the slit S as a
border: | PREPOPRGL MR nOHALniRIdSchRCS | FYPEoRRRTAGH FPELL1SHtRIRRSY of
o oot enbRBrbLR SBTARL 5B, <hR P ERSRe R At S SSeelded o
Figs. 38 §Q 4ffferent orientations as shown in Figs. 38 to 44. S
Note that each of Figs. 47 to Fig. 51 is a cross
sectional vien of a main part of nn embodiment of a \J
_connector 2 mounted to an insulat:Ln_g substrate 1, wherein
the same_reference numerals as used in ‘the above
embodiments are used to designate the_saine structural
members.
The lamp type connection dévice- according to the
present invention can also be achieved as shown in Figs. 52
to 71. |
More specifically, as shown in Figs. 52 to 55, a
clamping type connection device comprises an insulating
substrate 1 having a connector mounting portion 12 provided
with confronting lugs 13 shown in Fig. 52. Connectors 2
are each 'provided with a pair of clamping pieces 22 made of
a conductive plate having re_siliency as shown in Fig. 54.
Mounting holes 27 are defined in each base of the clamping
pieces 22. A confronting conductive piece 25 is folded
into a U-shaped pnrtion 24 from the side 23b of a

conductive piece 23a which projects from the base 2a of

each of the connectors 2 as shown in Fig. 55. ' The



Note that each of Figs. 47 to Fig. 51-is a.cross sectional view of a main
part of an enbodi nent of a connector 2 nounted to an insulating substrate
17 wherein the sane reference nunerals asjysed in the above enbodi nents are -
used to designate the sanme structural nenbers. The |anp type connection
devi ce_accor @Pngecsorise Pr avent thuy emicuntedron! I econhbersd aomheiy i N
Figs. 52 to 71. Mre specifically, as shown in Figs. 52 to 55, a clanpinhg
type cpnnect PORtdeRi d2 donmngaging thsulagsny3swishr ahe hdwdMiig sholes
connector rm#nti ng Bortiqn 12 provided with confronting lugs 13 shown in
Fig. 52. CofiieBBoB8O¥naip Ei8h SRodnde®6aith a pair of clanping pieces 22
made of a conducthvg plate having resiliency as shown in Fig. 54. Mounting
hol es 27 are defi NB&®i ’a"ézich asTIMm e FignpiSdg andces, 2vhen A slit S
confronting Egnglé(il.i ve piece 25 1S %oﬁed into a U—shaged portion 24 from
the side 23b of "5 ¢ORELAY VEUBFERRtI3LIYLthe HeRtxe sof r Shet Ironfiranting)f
each of the ggRREEL] S i.n Fig. 5. The connectors 2 are
t hus nounted on t&ét é’%nnéé?gre %%ﬂtﬁ%e p%riluigaﬁ 1998 *eRYdqig g SPREUG Ve 3
with the noupteBg hpdeqidd shovp iﬁfﬁ ? d 66 Ng{l_e hat . -“as_shown
in Fig. 54 and 64, when a slit Srs de ..n§8"’§ og‘gbs?%%tit y{:?ﬁ‘giﬁgifré of
the confronthagingndclaiEdHane thiciiesd NBha V8T '¥Hd i\ £PPIYSInS
pi ece is divided |§nto two portions and taﬁs)éter?ﬁ na?s'e%rﬁé ff? qﬁghtﬁ'y
inserted into the opposite sides thereof using the slit S
as a border-line.

k/ In this embodiment, the plug-in connection piece 23
can be formed in different orientations as shown ix;x
Figs. 56 to 63. Alternatively, two confronting conductive
pieces 25, 25 can be formed as a pair.

More specifically, the pair of conductive pieces may
be formed in such a manner that a conductive plate having a
flat shape as shown in Fig. 64 may be formed into the shape
shown in Fig. 65 so that the confronting conductive pieces
25 of dual side_face contact type symmetrical piece 23 are
integrally formed with the connector 2.

Each_of Figs. 66 to 71 is a cross sectional view of a
main part _of an embodiment of a connector mounted to an
insulating substrate 1, wherein-i:he same numerals as used
in the above-described embodiments are used to designate
the same structural members.

Since a pair of clamping pieces 22 and the connection
piece 23 are integrally formed with a single connector 2,

the devices of the present invention can be realised using

less resources at lower costs. ~ Furthermore, a straight



having a different thickness can berespecially tightly inserted into the
opposite sides thereof using the slit S as a border-line. In this

enbodi ment, the plug-in connection piece 23 can be formed in different
orientations as shown in Figs. 56 to(%@'/ﬂternatively, two confronting

S;P?“Sﬁ‘zﬁvﬁéﬁiﬁe?ﬁs&%‘: ; %‘Sééq%{ﬁ”?%ﬁa?sﬁ@kéacﬁﬁaﬁsfﬁﬁﬁéi G ve
o | ceAnch b HETE RO THE b 2,18, Bk, gL 956, LAl S
connectords, atod /SRRy (950 B A babCHA |/ PRI,

part of aguesedbpEhasicalCeontectioPPiwy 49 &P théULakbNganUkdlgaat e 1,

wherein the sane nunerals as used in the above-descri bed enbodi nents are

used to dseigiréetlecandtigintlsyi Uirderfadeinto Sthéeconpectioh it ng
pi eces 22 and the connection piece 23 are integrally formed with a single

connector22, ths dewessltf tbatapceserisiistance aarcadbe bmindalisedd ami ng

| ess resources at | ower costs. Furthernore, a straight 12 tube | anp,
gl ass tubthfasdesst heat kiscprotucedd ti §hink}lyy tselderingf igiansi ng
pieces 22 in_use. The tab termnal 4, narrow conductive plate 6 (bus bar),
the parti@®p}kdpgoutoeps nardcatheonhikei Fegrigeda BY GrRPYeRELER® L so

connector devices are not needed according to the 'present
invention. Thus,' the present invention has many
beneficial effects. For examplé, the task of connecting o/
wires and the like can now be easily carried out in a
narrow and/or dark location (such as the engine compartment
of an automobile). | |

Since the mounting holes 27, 27 are defined on each
base of a pair of clamping pieces'22 and the raised ribs 28
are defined at the outside surface thereof, resistance heat
produced by electrical current during operation can be
effectively dis"si_pated by the chimney effect provided by
the space def itiéd between the connector 2 and a mounting
portibn 12_._ Thus, the insulating substrate, as well as the
lead wire insulation, are not adversely affected by such
heat. In addition, the fléxural rigidity of the bases of
the clamping pieces is maintained.

Since the outer surface of the confrohting conductive
piece 25 can be pressed by' the suppoft piece 24, an
external coﬁductive piece such as a tab terminal 4 can be
‘more tightly inserted into the connecti_én piece 23. Thus,

electrical contact can be maintained for prolonged time



be directly and tightly inserted into*the eonnection piece 23. As a result,
cont act+ resi stance can be mnimsed and thus | ess heat is produced.

Finally, soldering irons, caul king tools agp the like required by
conventtonal connector devices are not needéd according to the present

i nvention. PEwinds t Bad RES ' Nt/ %gﬁ n geneficial_effects.
For exanple, the task of connec??%%tﬁffeghang { éﬁ{ﬁéﬁc F MRdeeined | ot
carried out iFedured dewmild ain digk. | ocation (such as the engine
conpartfent of an autonobile). Since the mounting holes 27, 27 are defined -
on each base of a pair of clanping pieces 22 and the raised ribs 28 are
defined at the outside surface thereof, resistance heat produced by
electrical current during operation can be effectively dissipated by the
chi mey effect provided by the space defined between the connector 2 and a
mounting portion 12. Thus, the insulating substrate, as well as the |ead
wire insulation, are not adversely affected by such heat. 1In addition, the
flexural rigidity of the bases of the clanping pieces is maintained. Since
the outer surface of the confronting conductive piece 25 can be pressed by
t he support piece 24, an * external conductive piece such as a tab term nal
4 can be nore tightly inserted into the connection piece 23. Thus,

el ectrical contact can be maintained for prolonged tine 13 periods and

t hus contact resistance can be nmaintai ned at

s



reduced | evel s in use. 14 CLAIMS 1. - A cl aWBct—i—eﬁfdevi ce
conprising an electrically-insulating substrat- Ich are nted a
plurality of el.ectrical connectors, the subst ra ‘“M\ tor )
nmounting portion on which are for rred iér ecach m m‘“n of opposed

| ugs, each connector being of a resi i ent . el ect'rycal | y-cBnduct i ng materi al
and including a pair of opposed cl anﬁ- i eces in each of which is forned

o1 coe adant od s 1 adi R ? nbel"sRBpSeHRH A8v2R onBrIBIREL AL
el et 1 Calo1eQUIREI O |5 JIFlE 16! VERRSHIBLROIEC kAP ££6

cont act, e connec e connector nounting port I on of

the subst ? i) P Q?ﬂegr&tficéﬁl eohu&ét%bh Fhet S trcd "Kaving Na
nount i ng les inthe anpi ng pi eces, each ¢lanping pi ece having a pair of

rai sed ri kiprindd®st t RELALINYNigBTtaIRdSn Wwhiich aifd agermed! hefc®naaghor
nmounting portion to establish a space between said clanping piece and said
surface ofedniieciiecd opaiDUOEI bpppsed Augs). each donmector chaingdofn
claim1 in which each connection piece is in formof a double sided surface
type cont atremiddernd ekectricalkyiconducting material candatnciuding A
device as clained in claim1 in which each connection piece includes a
confronti @y paducef venrasad f cleswing f pleceg ano Q€ mhdgh wAsch

projects from
formed a mounting hole, and, integral with said clamping

pieces, a connection piece adapted to receive therein a
plug-in contact wherein resilient electrical connection is -/
made between the connection piece and said contact, the
connectors being mounted on the connector mounting portion
of the substrate by engagem'ent of said lugs with a
respective one of the mounting holes in the clamping
pieces, each élamp:l.ng piece having a pair of raised ribs
formed thereon which engage with a surface of the connecfor
mounting portion to establish a space between. said clamping
piece and said surface of the c‘onnectbr mounting portion.

2. A device as cléimed 'in claim 1 in which each
connection piece is in form of a double sided surfacc type
contact piece and can receive therein two plug-in contacts.

3. A device as claimed in claim 1 in which each
connection piece includes a confronting conductive piece
forméd by _fold_ing a conductive piece which projects from
the base of the connector ihto. a U-shape.

4. A device as claimed in | claim 1 in which each
connection piece includes an integral support piece which

is folded back into the connection_ piece to press against a



. R —
the base of the connector into a U shape. 4. A device as clainmed in claim
1 in which each connection piece includes an integral mm‘““l m‘lch
i's fol ded back into the connection piece i® press agai fRice
thereof* to increase the resilient engagenent of the confiecti oh p“l ece with a

contact pl ugsedfacer therebf foltnceeassd tha MREi1denldl ' ' it
is formed substantially centrally of each confront ieng c%ﬁe\\‘j@ E#eg:g,% 6.

A cl anp-t ypecennectionnpiiececwithbat eohicatlypdaggeacthbediw.t h reference to
and as—Tllustrated by any of the acconpanyi ng draw ngs. '
5. A device as claimed in claim 3 in which a slit is

formed substantially centrally of each confronting
conductive piece.
6. A clamp-type connection device substantially as

described with reference to and as illustrated by 'any of

the accompanying drawings.




