1 Bus Line Termnal Lugs Field of the Invention

[0001] The present invention relates to term nal |ugs

that are crinpable onto bus lines. Background [0002]

A spade lug is typically used to connect an end of a

conductor or wire at a term bl ock. \Wen parall el

connections are required, it |s typical to stack two

or nore spade lugs at a termnal point of a termnal

bl ock. Due to a |im Bysq iReTérwibar [ofos spade | ugs

(typically imted to twd) that can be stacked at each

termnal point, it is typical to use junper

wi res/ connectors to link-up a nunber of termnals so

as to make a pluralit¥Fiaf opakeahiptiogonnections

possi ble. This requires careful planning of sufficient

HRAPBEr s of Takqueseint alvehomiaiaibs poitanninal Figstthar gre duinipable onto

re-wiring, long electrical wires are required as each
f8N%fust start froma termnal block and end at

anot her term nal block. [0003] To connect a spade

lug, it is necessary to strip an end of an electrical

wire or conductor of its g % %l L@id on, insert the

exposed end of the wire/conductor into a receptacle

of a spade lug and crinp the receptacle onto the

eoongp edsiad 104 id BicMlyeused \WWeRnAddiahiARIF PadiRubBl or wire at a

connections are required, the electrical |ayout

teemmmiah&tdcbn Wies patallebeomeettomscut eajired,tiers typiail wo ngack two or

rearranging the existing term nal points and the
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or a term nal Ug t hat can overco t he
thinabey an¢lagesal arminalipbiats. GuAh@{ didhey R%iigihi NenPele@fical wires are

art.
required as each wire must start from a terminal block and end at another terminal block.

[0003] To connect a spade lug, it is necessary to strip an end of an electrical wire or
conductor of its insulation, insert the exposed end of the wire/conductor into a
receptacle of a spade lug and crimp the receptacle onto the exposed end of the wire.
When additional parallel connections are required, the electrical layout termination has
to be re-executed, often involving rearranging the existing terminal points and the laying
of new wirings and providing terminal lugs at each end of the new wirings. This re-
arrangement would be difficult when there are insufficient numbers of spare terminal

points. This inevitably results in a major re-laying of the wirings and terminal blocks.

[0004] It can thus be seen that there exists a need for a terminal lug that can overcome

the disadvantages or limitations of the existing prior art.



2 Summary [0005] In one enbodi nent of the present

invention, a termnal lug is provided. The termna

| ug conprises an el ongate interconnect end; a sleeve

end formed in a substantiall¥ U shaped open-tube

having two ends, with one end“of the open-tube having

a spike projecting into a space of the open-tube

sl eeve; and a connecting mephel,~ connecting the

i nterconnect end and the sleeve 'end; wherein the

sleeve is operable to fit onto the electrical wre

and operable to be crinped thereon such that the spike

096k dis ont fendadimenhef Wha preseritnswndivion tamihalrdbge s provided. The

el ectrical contact with a conductor of the electrical

Vrmenal [lag geprisesa bt plarcainugicapinct ¢nd; e slegvenicnd| formed in a

I he termnal lug further conprises a cutti

stitant g B s L HE E HE JeR: O 1) Halhe, open-tube
Aol I r 0.l aw ng: . a

B GpF bR GEEEe 150 a SRR (RIS T Qg grenber

esiaRcid fe tHiSeH81eBt drRQhl thelPRROL knd; WIRRSL DR sleeve is operable to fit
enbodi ment, the termnal lug has a | ongitudinal axis

ofitottheclsétdeal avimnahd qrergbbnd baubrdmpddothtfen sheng@at ¢he spike pierces

i nterconnect end. In another enbodi ment, the term na

Hugughhthe witg'srighulgidinnand aakes elfectring &ingpst eviing conductor of the

paral lel, to the el ongate interconnect end. [0008] In
giRd™iEnbodi ment, the sl eeve end and the el ongate

i nterconnect end are at different planes. [0009] In

yet anot her enbodi nent of the termnal |ug, the

F?Jg??]g af ﬁloiﬂﬂ%r] ShHOMmpRGE ogﬂ]lg thihinsl 8hE ?ﬁcﬁgnﬁfngmfuk glfea'ﬂ%eg rcomprises a

ow ng shape: a spade, a ring, a bar, a
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[0010] In another enbodi nent of the termnal |ug, each

sohetiaf froineho geliowiogd eentslueey eharh &dga aspileted ddge; and a serrated

anot her enbodi nent, the spi ke conprises two or nore
adgieath discrete teeth.

[0007] In another embodiment, the terminal lug has a longitudinal axis of the sleeve end
perpendicular to the elongate interconnect end. In another embodiment, the terminal lug

has a longitudinal axis of the sleeve end parallel to the elongate interconnect end.

f0008] In another embodiment, the sleeve end and the elongate interconnect end are at

different planes.

[0009] In yet another embodiment of the terminal lug, the elongate interconnect end is
selected from the following shape: a spade, a ring, a bar, a flat bar and a C-shaped

socket complementary to the flat bar.

[0010] In another embodiment of the terminal fug, each end of the open-tubular sleeve

has a spike. In another embodiment, the spike comprises two or more spikes.



3 Brief Description of the Draw ngs 10011] This
invention wll be described by way of non-limting
enbodi ments of the present invention, with reference
to the acconpanyi ng draw ngs, ,in whi ch: [0012] FIG 1A
illustrates a termnal |ug acéordlng to an enbodi nment
of the present invention; FIG 1B illustrates a
cross-section of t'mm'fgemlﬂﬁibn begehaWnosn FIG 1A in
its crinped (used) state; and Fl Gs. 1C—fB illustrate
variations of the termnal lug shomn in FIG IA
[[EXBITHR Gven@dh didbe %eédﬂbb’@tb@a’&r% e eh it gﬁzbodlments of the
according to other enbodinents of" a term na ug;
[POBEd] inFdnGen, \Bifk Rereddeus titeadceorhgamyinalrakings, 1@0@1@1116“ ng
to further enbodinents of a termnal lug; [0015] FIG
4 illustrates another enbodi nent of a term nal |ug;

&0016]1“}[5' ?8 5A-5C il | ust r?t e varjations of
WIGHTHEN! & IGPSHARS 3 &rwiphlug %@Oléwowd%@nb@dsmweof the present
.~ t.i.on; [ 0017 st.rat.es
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P PEEREo L SR RO PR vRlEFone RNl e shown

hmpﬂﬂﬂmgn on a solid-core conductor wire. 4 Detailed

Description [0019] FIG I|A shows a termnal lug 10

according to an errbodi ment of the present invention.
The term nal 8 is made of a conductor material_
9433 §1Ghokth amh Bu@smat%terwnahbm agooslingnteuptber gmbodiments of a
acket The termnal lug 10 has an el ongate
Benect first end

[0014] FIGs. 3A-3D illustrate terminal lugs according to further embodiments of a

terminal lug;
[0015] FIG. 4 illustrates another embodiment of a terminal lug;

[0016] FIGs. 5SA-5C illustrate variations of embodiments of the terminal lug according

to the present invention;

[0017] FIG. 6 illustrates yet another embodiment of the terminal lug according to the

present invention; and

[0018] FIGs. 7A and 7B illustrate the use of the terminal lug of the present invention

on a solid-core conducior wire.



shown as a U-shaped lug 14, a sleeve 18 at a second
end and a connecting nmenber 22 connecting the first
and second ends. [0020] As shown in FIG 1A, the
termnal lug 10 is forned froma flat strip of
conductor material. The U—shaggd lug 14 at the first
or front end is shaped and dinensioned to fit into a

term nal post of a typigahjdsendshngho! ock 4. The
sleeve 18 is forned by bending the second end of the

term nal conductor about its thickness into a U shape
sleeve 18. As shown in FIG 1 A the U shaped sl eeve

¢ oN &1 s 1 Arshopert teubwal Rg ltOhmcondmgdpeml méwlmeew\eﬁjthe present
fromthe front end. The U shaped | ug

éiaﬁﬁ%‘é‘% iThg vl juglP iamede a%as‘foalﬁwtaq mgﬁewﬁl atﬂﬁés §lﬁ-‘ﬁ’€1 in FIG. 1A
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@&Qae@tﬂﬂigihe%ﬁ@ﬁ@s&%n@éﬁdseﬁ into a space of the
U-shaped sl eeve 18. [0021] The sleeve 18 with the

spi ke 30 and sharp edge 34 are forned with di nensions
so that an electric wire 8 of a suitable rang_e of
wﬁ@ﬁué\tsoifhoﬂ‘m dkhégsdé. dhel terﬁsnﬁl dvg dA ist ferorhases Banstrip of

d b I
BPaERr chieia 80 URPRg g nd P dco Y o1 Bk EaG s itigped and
HB?%uQBSQd {OUEF m% %%’i?rl &a? I?%Ekd %QW&&?&%H@ b o%kcdrr 'ﬁqg%fei:eve 18 is
ﬁﬂﬁleg 'by 'EEh(ﬁﬁ’g Hféosl,echﬁi‘ Al thberfieg C&Qﬁl‘%tor%fooﬁthi?s ﬁﬁ(ﬁ(ﬁ&% into a

18 intdo an arch 38, as shown in FI G arch
Wr-ghape sleowny. parshownfin FI® WA rae 8- Blﬁ@)ﬁdi &Ieb%eﬁhtﬁllstdﬁaipen tube
the cutting edge 34 faces the spikes 30. By applying a
Earthdters bpancevhon itweede fompihegirowoknd. t He &kghapsd iist 14 and the
formed further_and the spjkes 30 and shar

mm@ctm@dn@n@r@@ LAY e fTvechal I@FIZ@%TDW% Téle “eeve 18 s
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30 and cutting edge 34 project into a space of the U-shaped sleeve 18.

[0021] The sleeve 18 with the spike 30 and sharp edge 34 are formed with dimensions
so that an electric wire 8 of a suitable range of conductor thicknesses and insulation
thicknesses can be inserted into the open-tube sleeve 18, In use, the electric wire 8 with
its insulation is inserted into the open-tube sleeve 18 and the sleeve 18 is crimped with
a crimping tool (not shown). During crimping, the crimping tool deforms the free-edge
of the sleeve 18 into an arch 38, as shown in FIG. 1B. The arch 38 wraps around part
of the wire’s insulation such that the cutting edge 34 faces the spikes 30. By applying a
further force on the crimping tool, the arch 38 is formed further and the spikes 30 and
sharp edge 34 bite and pierce into the insulation of the wire 8. Once the sleeve 18 is

crimped onto the wire’s 8 insulation, the conductor material of the terminal lug 10



contact with the conductor in the electric wire 8 as
shown in FIG 113. Wth the present invention, the
termnal lug 10 of the present invention allows one to
tap onto an electrical wire (or bus line) to make a
paral |l el connection, for exanple, to tap electric
power or signal fromthe wire. There is no need to

rvempy arcaind gispirédilyoarobidynhd hereVd wail8 thdepiRELIC amdrﬁherﬂg edge 34
a terminal lug 10 of the present invention onto the
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can he crinp glthelenth of the wire 8. [0022]
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material. The cutting or sharp edge 34 is forned, fo

ehanity ef tHeytegrinal digad Oaan e chinped glongtheflargdbbishe b@fe@[ e
the stanping process. The cutting edge 34 is then
formed, for exanple by bending and/or cold formng
with
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varited in their sequences xarrp e, a e Spl

andaapéd dngrea geldoend s0c@idclod hitang)l. StheRsitingas sBerp edge 34 is
done 1 n a single operation and the U shaped sl eeve 18

faynfedr foeekanpla b ignading vemachining gmefetably, beloieathi stamptimeprocess.
U shaped sleeve 18 is fornmed before the spikes 30 and

die P?‘H@g e%gfg?é* 13Ehearfemaféinfmof'rxamﬁlermdbenndwgw@ﬁ/%ﬁ@kdrf@nmng with a
on, nd be
B 185 Hoepd decsP - 0bBno8 o b b Pk b ikes 30 are then
V)
kgslﬁ §+1 g%ﬁllgte(%ﬁ?:%%ﬁu %%rbftega]eteﬁhxt%gl l%%, ]I§ ﬁ&\gevge?f f?lg %9:89 ‘of forming
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member 22. In another enbodi ment as shown in FI'G
thee sk@uregtds. 6br tluenpls laBale sdiBe inad tivdng ade @adiag \M1diﬂ”drnmfg steps
the connecting menber 22. In another enbodi ment
can be done in a single operation and the U-shaped sleeve 18 is formed in a final step. In
another variation, the U-shaped sleeve 18 is formed before the spikes 30 and cutting
edge 34 are bent or formed. In yet another variation, all the forming and bending steps

are performed in a progressive die.

[0023] Variations in the length of the open-tube sleeve 18 are envisaged. As shown in
FIG. 1A, the length of the open-tube sleeve 18 is longer than the width of the
connecting member 22, In another embodiment as shown in FIG. 1C, the length of the
sleeve 18 is the same as a width of the connecting member 22. In another embodiment
as shown in FIG. 1D, the length of the open-tube sleeve 18 is the same as the width of

both the connecting member 22 and U-shaped lug 14. In yet another embodiment as



as shown in FIG 1 D, the length of the open-tube
sleeve 18 is the sane as the wwdth of both the
connecti ng nmenber 22 and U shaped lug 14. In yet

anot her enbodi rent as 6 sho in FIG 1E, the width
of the connecting nenber 22 is reduced fromboth the
wi dth of the U shaped fork 14 and the I ength of the
sheeMan 18G. [0084wilhGf &6 hewen@nRhief 2 as ke ﬁ@fn Both the
term nal | ug "0a. As shown in FIG 2A the termnal
vidthldfahe §-shefxsttfarit 1 adddihe lmgtharfehadedved 8t er m nal | ug
10 but has a serrated edge 34a, instead of a
continuous cutting edge 34 shown in FIGs. 1A-1E. In a

YRS o 24 oS ahage v G oGrdeanEs LG g Shovntn FIG. 24,
?llles i) fug%Q s g&b@&l@tl%’ﬁ)g‘%l sg}?n'%:a% R ferfd n%EIu%OI?)SEiHElh%s a serrated

or exanp a serra Saw

Wik 3 £0 sicR8 8PS c tinHb R G R fg%gm yﬁ%hn HI8Q2PA.- 1@ @ a3Ariation,
shows anot her enbodi ment of a term nal lug 10c.

$HOWEB kltovbkd GermiBAl lug Wb wethra seahiel v 34Bandde 1l oF Q:llscontmuous or
formed froma flat strip of conductor as that for
decrgehieeth. IQiler ambotiagnts aemlwxpspible; fatexnmplet eseriated edge with
l ug 10c has three spikes 30 at each _end of the

é%ﬂikm%‘éh SYidesaptingous oy discoulinugys B8th-a terminal | ug |

Cc may have one spike 30 as shown in FIG 3B or two

spi kes 30 as shown in FIG 3C at each of the two ends

gfoz%ﬂqbl@ PER- sth&?ednﬂlFrle\l&ﬁb elhtrbfYaetEﬁgﬁigﬁltlg%rl GE’.‘%&%%@\QE in FIG,

e termna

Bhetferteenifsl agy Phc ik Bﬁéo @&%{bﬂtﬂkbﬁaﬂaﬁﬁbiﬁ oftsoda%toaals that for terminal
ext ended portion 42, as shown in FIG 3D. In use, the

flgeHy @ 08X nxme@mmmhesteﬂmmaté@ Hueras ghiee ispfhies §0ta0 each end of the
partially wap around the wire's 8 insulation, for
eranpybe slagvesifoli yaiafps a tgl[gnngldgggqc mpGhave gl]q?o.wg,ke 30 as shown

B 40 S5 of R ek o sty 1640 SBhac' %@Chcgdﬁh%avp ﬁ@gs 3t open-
H%gt%ﬁe vg?S ?nggt alﬁ%th[]e %8&( 8:1" QL %bﬁm%oﬁg (1 82 a% Eh({v};]lp . F1G. 3B or

previous e

Qtaﬂfé HQl QALOOr fl@dd;ﬁhltﬂbé’\’slteélfeam ﬁdé%te%%tl&i p&ﬁeﬁ &2, 2d shown in
the bent portion 20 of the U shaped sl eeve .
H$163D.\/H1r1hsa1 thendeeve extension 42 is formed during crimping to partially wrap

around the wire’s 8 mnsulation, for example as shown in FIG, 3D.

[0026] FIG. 4 shows another embodiment of a terminal lug 10d. As shown in FIG. 4,
the terminal lug 10d has the connecting member 22 and lug 14 laying on a plane (as in
the previous embodiments 10, 10a, 10b, 10c), with the plane joining radially with a
substantial center 21 of the bent portion 20 of the U-shaped sleeve 18. Other variations
of terminal lug 10d are possible. In a variation, the plane of the connecting member 22

and Iug 14 may be offset from the center 21 of the bent portion 20.



of termnal lug 10d are possible. In a variation, the
pl ane of the connecting nenber 22 and lug 14 may be
of fset fromthe center 21 of the bent portion 20. 7
[0027] FIGs. 5A-5C shom1var|a5|ons of the term na
| ugs 10, 10a, 10b, be, 10d. As shown in FIG IA the
connecting nenber 22 is flat and lies in the sane
pl ane as the U shaped lug 14. In FIGs. 5A-5C, the
connecting nenber 22 is at an angle to the lug 14 and
sleeve 18, and the sleeve 18 and the lug 14 are

ovided at different planar |evels. These variations

zi?%%ﬁ@ﬁrl Shuf @P&%K@TW@OBSF of Hedamgpalplgse 1 &f 10an0b, 100, 10d. As

SFOBh 19 A Wk ehnF 8P OBt gt 859 Bt i g o the U-
s&lrpg r\%g@ M A6k afA% (tﬂé)%mﬁlggci@)m?x{ﬂ@e? Z?QE '3?&& fu\%ge to_the lug 14

i's ‘non- pl anar or e

ahd BREVeS R, hdthd i’lé‘ev’eqrﬂgdnﬁliﬂé ng! 148k Spr(ﬂfldédhﬁ cﬁ?ﬂ&@nﬁﬂg’ﬁal levels.
sleeve 18 is not in a plane through the planar |ug

Thesd GOREPnFArGusdubivowacking offi giree ob agiarehtheobrndinal lugs 10, 10a,
term nal lug 100. The termnal lug 100 has a U shaped
110 h0c4 iﬁd the paaserinihvertion- afheacle derslingd \postl 8a d¢rmanal block. In
second end and a connectlng menber 122 gonnectlng t he
FROIES VRt Qo ghew ’él)st TR HIRBE MR ??ei‘?o@?n plgpay, fog example,

e, Wi th th nd s

B A ROR et b o e e B0 PRI b eilitvg g mot i
?iaﬁ@ﬁﬁo@lﬁﬁ@élaméﬂu II‘QE | A, the longitudinal axis of

he sl eeve erpendi cular to a longitudinal axis
of the elongate U shaped |lug 14. However, as shown in
FIG 6, the longitudinal axis of the sleeve 118 is
[aed]l FEb. dushdwaahomyicnigidmadnt ofxitenofal tige! 00uFhe Tekminal lug 100
Thi s_enbodi ment is useful when a newly added wire is
h%f» & Unshap%dr b ¢ att@ fnﬁé eédu s ﬁ@p@d rs@e*@ Ua@a@haéﬁ@ndfend and a

spi ke
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{u glfgg l;inﬁﬁdg?ﬁ%lﬁﬁﬁ grap@@% FQVeAcar 1@1@%9@1 BLOYH @h@@le@{ﬂe 18 is
perpendicular to a longnudmal axis of the elongate U-shaped hig 14. However, as
shown in FIG. 6, the longitudinal axis of the sleeve 118 is parallel with a longitudinal
axis of the lug 114. This embodiment is useful when a newly added wire is to run
parallel to the existing wire 8. Each end of the sleeve 118 in FIG. 6 is shown with one
spike 130 and two cutting edges 134 projecting into the space of the sleeve 118. Other

variations and combinations of the spike 30 and cutting/serrated edge 34 according to

the variations described above can also be provided on the terminal lug 100,

[0029] In a further variation of the terminal lugs 10, 10a, 10b, 10¢, 104, 100 the first or
front end of the terminal lug need not be U-shaped. The elongate interconnect front end
may be formed in the shape of a bar or a ring, for example. The bar may be round,

polygonal or flat, such that it is dimensioned for securing by a screw post at a terminal



[0029] In a further variation of the term nal [ugs 10,

10a, 10b, 10c, 10d, 100 the first or front end of the
term nal |ug need not be U shaped. The el ongate

i nterconnect front end may b%Tforned in the shape of

a bar or aring, for exanple. "The bar may be round,

pol ygonal or flat, such that it is dinensioned for

Sedk. Shgildly, theSEERWNAGSLy B foamé@ﬁx{rﬂﬁadhaﬁe oPlaQ&e. In addition, the
Simlarly, the front enafnay be formed in the shape of
draritregd of theattdhinabolng camelso be sedurainbly afsptitye clamiprihsiadd of a screw
lug can al sg be secured by a spring clanp_instead of a
FFbwn ydst furfher yatatpns dher plepgajamimteicomnmast fitse oelfiomyané is a C-

tercon ect first or fr a C shaped socket
ng RF%?%F‘HIBI“F‘FF@W feb%*artq%aﬁé‘g@’eo?f figeabaygyuriation. The C-

\éﬂ%%l na(?ﬂce)tn yl?(g ﬂgfb b?pgﬁxﬁg#nﬁ%: I [Sl?{}i%lef %or mqﬂe OWUPF%W from the

I'ne connec

tt&%nnél%gntl‘ih@hs Withlouttth@bsel ¥ a tWII{lHQ%tIOCq(he use of a
term nal block. [0030] In use, the spike 30, 130 and

cutting edge 34, 134 need not be directed radially

into the wire 8. Wth the tubular sleeve 18, 118

R38R dn s thaspilsy 3G ddtizat lopttag sdga34,t 164 reappot be tinested radially
wire 8 duri SX%%CH npi ng, .the termnal |ug of the

priadbn e Sy 8hth R thiaitiesleare IR, bbfufrmed wmnd,qe paewlm@ound to
T 0 e o
GRIE Hﬁfﬁ‘ﬂ'& wellls ?o eb 3R l?@ﬁﬁd/&l{{%ﬁfngsédég 38 fléfltlyf?le directed

term ugls for ‘use w't

$i113 §i%e R f&r rcoYMaEtewiﬂﬁ‘ el vailkd 9 Bondulics KIES R Sns 1[119103’ %llru'cf‘iafa size of
further variation of the use of the term nal [ug of

tlvetcpmesk iy is ruiattle dor, udcheith teeranganal’ winggsizaa nanalos ovibe insulation
used with a single- or solid-core conductor wire 8a.
fHckngesesas  shown in FIGs. 7A and 7B, the ti p or part

of the spike/cutting edge bends when the

spi ke/ cutting edge contacts with the solid-core

I 3 e safe
g@gﬁﬁ‘fﬁ ? 21}1?#% g{]galtl%ﬁ ﬁ{er].%e H t%lnéltn%l Ilel f t}é %ﬁ%elné 111\{6811011 the
R:‘h%ﬁ%mug dafl %QBQfetL%Q@ wthog Em?lﬁ, 6t sro'hg%lm es&ﬁ’lﬁhctgf wire 8&. %1 use, as
short - CIrCUItIng, an i nsul ion sleeve 50 Is prOVI ed.
shown in FIGs. 7A and 7B, the tip or part of the spike/cutting edge bends when the

spike/cutting edge contacts with the solid-core conductor during crimping,

[0032] To ensure safe use of the terminal lug 10, 10a, ...ete, for example, to prevent
inadvertent short electrical shock or short-circuiting, an insulation sleeve 50 is provided.
The insulation sleeve 50 is cut from a typical insulation tube but the insulation sleeve
50 is opened by a longitudinal cut along its length. The insulation sleeve 50 is then
opened and slotted over a crimped sleeve 18 so that the open cut edges of the insulation
sleeve 50 sandwiches the connecting member 22. In another embodiment, the open
insulation sleeve 50 is opened and slotted over a sleeve 18 and wire 8 and the insulation

sleeve 50 is crimped together with the sleeve 18 onto the wire 8. In a further



The insul ation sleeve 50 is cut froma typica

i nsul ation tube but the insulation sleeve 50 is
opened by a longitudinal cut along its length. The

i nsul ation sleeve 50 is then pened and slotted over
a crinped sleeve 18 so that the open cut edges of the
i nsul ation sleeve 50 sandwi ches the connecting nenber
2ehbddimanopREST BE RN Mg, férr&a@ﬁl%nothbﬁ&ldh ahd ks bﬁ@t\’tﬁng edge
50 i s opened and slotted over a sleeve 18 and wire
andodtérewithswblattrion insilaeuendi@ial.s cri nped toget her mnth
the sleeve 18 onto the wire 8. In a further 9

enbodi nent , part of the termnal |ug, for exanple,

a\[h&éﬁ %ﬁn th oglgqqémg %%h@r 1g§ee?1 F@\@%éc}u? at egeen éescnbed and
Siﬂﬁéﬂaft £ § PJgs gxnﬁgxngo%d Fhatthma L3 an{ges' nh’lﬁﬁ?‘ggtgqlagg\é\zeatnﬁg?ns and

been eécr st Fate

RMbiiBRIERreol R 'b@%éd‘éq§ th¥ %és@ﬁt‘ ﬁf‘véntﬁﬁdwﬂhout departing from

conbi nati ons thereof coul to the present

i1y 80 c0sf Wehh@éﬂuod.epaxfﬂﬁdrﬂﬁ i%rlﬁlﬂblstd@ﬂ theopRreOiretidelimits on the
invention. Further, it is understood that there are no
Iriurribes obtenninel lugainbie wesanemientdn fangenwkctiohelopg évelangth of an
i nventjion for connection along the length of an

éaleéértqalwaﬁomsémsf bus line. 10 CLAIMS: 1. A terminal

lug for parallel connection to an electrical wre

having an insulation, the termnal |lug conprising: an

el ongate interconnect end; a sleeve end forned in a

substantially U shaped open-tube having two ends,

with one end of the open-tube having a spike

projecting into a space of the open-tube sleeve; and

a connecting nmenber connecting the interconnect end

and the sl eeve end;



wherein: a |longitudinal axis of the sleeve end is

per pendi cular to the elongate interconnect end; and

the sleeve is operable to fit onto the electrical wre

and operable to be crinped thereon such that the

spi ke pierces through the wi '@ s insulation and nmakes

el ectrical contact with a conductor of the electrica
GLAGMS2. A terminal lug according to claim11, further
conprising a cutting edge formed at an open edge of

the open-tube sleeve. 3. Atermnal lug according to

¢l ai M ZernVAgIrNQl fod fagal kU ES R8st ROG@ni cfocBRIAE G118 hal i@ h insulation,
the follow ng: "a continuous sharp edge; a serrated
dgdemistduncuepigngd edge with discreet teeth. 4. A
termpal, | u cordi t.0 any one of the preceding
cIain%?&ﬁﬁg%%?%mgﬁgwq%g : tube sleeve is operable to

bend arkevd apd d@ieddinpakibsehtiiliie UsiRpéd be@l-tubk MAving: twd ends,
term nal |ug according to any one of the precedinq

wihioRg endued i gpeptibeshasanea siikel petiertinganiel ongat ef the open-tube
Q&%@r&g?nect end are at different planes. 6. A

ternminal lug according to any one of the preceding

cl ai msconmketiey metba coahangatle intt@hacnred indtd sive end:

selected fromthe foll owi shape: a spade, _a ring, a

bar, whetein @ Ipagitugigl 406.90 ﬁ%gag‘g@owelﬁ PEENFBIiSHIBR{Q R clongate

hertdgelideal: har- 11 7. A termnal lug according to

any one of the preceding clains, wherein each end of

t he othenicevbisl @reralesviat dis tte daithel v8re ahdt@renibhalo bagimped
ccordi to.any.one of the preceding.clai.ns, erein .

FRE0E SRL e iy Soofn et PE Ui R uG R0 and e Blecurica

doAghca R aHon8udi6r e 618&riedl Wikte precedi ng cl ai ns,

wherein the electrical wire conprises a nulti-strand

conduct or core.
2. A terminal lug according to claim 1, further comprising a cutting edge formed

at an open edge of the open-tube sleeve.

3. A terminal lug according to claim 2, wherein the cutting edge is selected from
the following: a continuous sharp edge; a serrated edge; and a serrated edge with

discreet teeth.

4, A terminal lug according to any one of the preceding claims, wherein the open-

tube sleeve is operable to bend and wrap around part of the electrical wire.

5. A terminal lug according to any one of the preceding claims, wherein the sleeve

end and the elongate interconnect end are at different planes.

6. A terminal lug according to any one of the preceding claims, wherein the
elongate interconnect end is selected from the following shape: a spade, a ring, a bar, a

flat bar and a C-shaped socket complementary to the flat bar.



10. Atermnal lug according to any one of the

precedi ng clains, wherein the electrical wre

conprises a single-strand conductor core. 11. A

term nal lug according to an¥ one of the preceding

cl aims, wherein the terninalllug is operable to fit a
predeterm ned range of wire sizes. 12. Atermnal |ug
Aaccordiiagivd lemyccondingto dyeonpr ecthe prigedihaiclaans, wieren nach end
t termnal lug.is operable to fit a predeterm ned
Wgﬁﬁgp%ngﬂ@hﬁﬂ?%gﬁs?ﬁ&anesses. 13. A nethod for
connecting a parallel connection to an electrical wre
having an insulation, the nethod conprising: a)

§itt izg ersina g megording taanyordi efghe preaeding pleingd, vdicedimthe spike
1- 12.‘8yer the electrical wre; wherein the term nal
(folﬂnd)rg’o V~FolOsle'gc'rz‘ir?plg(ie%ngate i nterconnect end; a sl eeve

end fornmed in a substantially U shaped open-tube

having two ends, with one or each end of the | ,

Bpen-4 upEnipal J4egaceoshingk do iy ngiceob i) Breeeding ichiws.awherein the
> .t nen- J I - d a connecting

ers}regﬁ{.}’o(garl g%ignééglg? ﬁeﬁsga {nﬁgy%tﬁ{ngfcggg%g%tcogd and the sl eeve

end; and b) deform ng the open-tubul ar sl eeve of the

termnpal lu th a ¢crinping tool so that the, sleeve .
W aps dFBRA E%ar ecgrding db iy eongl Eifc Aresstinge Cpiiap-cwgerein the

LI Nl RO M & assmggz@%&blg#ét wB@fcJBkes el ectrical

contact with a conductor e electrical wire. 14. A
met hod according to claim 13, further conprising a

tti d d at f th . .
Bpen- A pEER LieaGarindy ank "TieSE i Pisge i sleme, whyein the
tehianalg Idterad @' R aic}ﬂmt@mi@a 1anek Jmkiessigdsect ri cal

u

contact with the conductor of the electrical wre
when the termnal lug is crinped onto the wire.

12, A terminal lug according to any one of the preceding claims, wherein the

terminal lug is operable to fit a predetermined range of insulation thicknesses.

13, A method for connecting a parallel connection to an electrical wire having an
insulation, the method comprising:

a) fitting a terminal lug according to any one of claims 1-12 over the electrical
wire; wherein the terminal lug comprises an elongate interconnect end; a sleeve end
formed in a substantially U-shaped open-tube having two ends, with one or each end of
the open-tube having a spike or more projecting into a space of the open-tubular sleeve;
and a connecting member connecting the interconnect end and the sleeve end; and

b) deforming the open-tubular sleeve of the terminal lug with a crimping tool so
that the sleeve wraps around part of the wire and each spike pierces through the wire’s

insulation and makes electrical contact with a conductor of the electrical wire.

14, A method according to claim 13, further comprising a cutting edge formed at an
open edge of the open-tubular sleeve; wherein the cutting edge pierces through the
wire’s insulation and makes electrical contact with the conductor of the electrical wire

when the terminal lug is crimped onto the wire.



