; e3e<bWLRRS, U: f Ur VBWIbWel =4 1 PRESS-FI T BUS BAR FOR DI STRI BUTI NG PONER
BACKGROUND OF THE I NVENTION 5 *159159* 1. Field of the inventiﬁmmwmmmummmmn
present invention relates to a conductor assenbly, in particula

exclusively a bus bar used to distribute electric power 10 al ong f Okgoooor
exanpl e a backplane (circuit board (typically printed) at the rear of a
cabinet wall) or a PCB (Printed Crcuit Board). 2. Brief description of the
current technol ogy: 15 Many applications1nake use of a nunber of electronic
circuits, conponents or devices inplenenting different technol ogi es and/ or
operating characteristics and having various requirenents with respect to
voltage and current. E%%S?hl'ﬁBEﬁS BAR POR DROVRIBSHRIE! POWERS produci ng a
20 nunber of different voltages are exploited. For a nunber of reasons,

i ncl udi ng heating and el ectronagnetic interference, these power supply

units are located off-board, and the multiple connections between the power
supply unit and the electronic 25 circuits, conponents or devices are
establ i shed t hrough sol der L] n the ca i

power distribution to a PC§§A€|a stghﬁ??ﬁiE@EqﬁaggggF?@nndular g@wmmmml
assenbl i ed S 2 The above described current nethods establish . 159e

el ectrical conn 0 het en the power supply unit and the suppli *
circuits, conﬂoﬁ@%igpﬁﬁ'BEW?EE% These connections, however, are generally
limted to a single point of application of each voltage required for 5 the
operation of the electronic circuit, conponent or device. O course, there
are applications where Whetpnesenpoiventionfretgips itoaaicmmdclfstoa @iseeiblyoirt age
are desirabl e, gover ther exi,st Iicatio

2ppl 1 cat | on oPabiuladr g Plo e BB o el T Bl B R R by o

anot her v t agRng for example a backplane (circuit board (typically printed) at the rear
of a cabinet wall) or a PCB (Printed Circuit Board).

2. Brief description of the current technology:
15
Many applications make use of a number of electronic
circuits, components or devices implementing different technologies and/or
operating characteristics, and having various requirements with respect to
voltage and current. In such applications, power supply units producing a

20 number of different voltages are exploited.

For a number of reasons, including heating and electro-
magnetic interference, these power supply units are located off-board, and
the multiple connections between the power supply unit and the electronic

25  circuits, components or devices are established through soldered
connections, or as is often the case with power distribution to a PCB, via

standardised two-part modular plug/socket assemblies.



10 Power distribution using bus bars allow ng power to be tapped into at
any location along the bus bar are well known in the art -and .are wi dely
used in a variety of electrical power supply applications, including
ipdustrial, residential and autonotive applications. These bus 15 bars

incl ude nultl-conductor bus bars for power distribution conprised of a set
of bus bar conductors separated by a dielectric insulating material whereby
at regular intervals each bus bar is pro¥ided wth upstandi ng contact

bl ades allowi ng for connection to a power take-off assenbly. ' Simlar
designs include the conbinati on of bus bars and nodul ar 20 receptacle
housings which can be 1 nakalghBll Aliedib RO TRl MeBftis! RBIAUIRNDAE b
provi de a power outl et |'so, bus ar syst ens have een designed wth one
or nore tabs piaitrcali canrfectioneactweers thar pnweldtsupphy umit anor duefsuppliegat t ern
to mate with a standardi sed connector, ass%_ 25 SUMVARY, OF THE | NVENTI ON
I n accor dance ClPYIFS t W@W@Fﬁ @rn thﬁége CPQ“%QtWSdeHO‘éIﬁV%rI'oﬁb%t ed

press-fit con

emeral 1y f1 aoenerdinaRREoa CABR Q%f %ﬁﬁ'ﬁsﬁ@i@{ blEh SoRRGE Edlired Br 3

| ongi t udi nal elm@emeratldray)érth@feletttmlm|cmaUIty con@oham pg dewtoer i@f cbortser posed
bet ween the two | am nat ed conduct ors, |uralj fit contact

f
nmembers ext end97§ BFHAR Eatéfﬁ]sa(‘f"@ﬁfelf@h' |p[leu Gixs @ @QEP‘EﬁtPreS?I%rﬁ'Yﬁﬂ ed
conductors 5 %ﬁag b 3¢ HRs8de alBRshheperd eRit éHﬂlFéﬁbn@%%?eftr?é pBiEes- fit

insertion in respective contact-recel'ving areas hese press cont act
menbers are cap@bd:alanf of edrreg vdditage tik yisbleted tfeami ther @spﬁcoﬁ application of
contact-receivin are? for exanple 10 electrically conductive receptacles
such as the pl@&P Gltageot a backpl ane or PCB without the need of any
other conpgctor assenbly. The present invention also relates to an

el ongated press-fit conductor assenbly conprising a plurality of el ongated,

general ly flat 15 | am nzﬂw@brcdmmmm@ns using rivisr berrealiowdng mawel Ity belj acent
| ongi t udi nal

er ,of ele at | eri.al interposed
bet een ach SanTebiaaf douAfePa e B blsahcass Lol kndPh hide Ao o
press-fit contet witRifelist e it e@d\ya}@nﬁr@ﬁnélétﬁn&,amgbwgﬂI@u@blye@g@ﬁcaxforishe
| am nat ed conductors and distributed al ong these |ongjtudinal_edges for

press-fit 20 if@edipgoindusirieesissiaantial @it é@me%té\@ #PRlcaliosss . Thesealedr dance
And t hebe Br o<l 7 FNRS [T cohdl GORNEBLSRE RSk er SRATSIGDR Qfiptsed ol ra ™
wi th the condset @fsbu®%ar conductors separated by a dielectric insulating material
whereby at regular intervals each bus bar is provided with upstanding
contact blades allowing for connection to a power take-off assembly.
Similar designs include the combination of bus bars and modular
20 receptacle housings which can be installed at any position along the bus
bar to provide a power outlet. Also, bus bar systems have been designed
with one or more tabs protruding from each bus bar conductor in a

predefined pattern to mate with a standardised connector assembly.

25
SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided an

elongated press-fit conductor assembly comprising at least two elongated,



The present invention further relates to an elongated press-fit conductor
assenbly conprising at |east two elongated, generally flat |am nated
conductors having respective, adjacent |ongitudinal edges, a |ayer of
electrically insulating material interposed between these two 4

1am nated conductors, a plurality of contact nenbers extending fromthe

adj acent | ongitudi nal edges of the Ianiq?ted conductors, a housing

encl osing a sandwi ch structure forned of°the | am nated conductors and | ayer
of electrically insulating material and defining opening neans through 5
whi ch the contact nenbers extend, and a body of electrically insulating

mat eri al whi chederblly flat legMh&tsdrihvaenrs havingnespeativeaadjacént lheghadisaing and
the sandwi ch structure. The housing forma structure to which pressure can

be 10 appl i ededgeprecieyer ot eleplEicabiningslating ipetesiabinterpasedrAMAYTH thed¥enbl y i n
th ti fact - I Vi . i . i ts:
157" The hous PG FopBEReN. o Pl 2 SudR0 o MespiP bt habge ment s

conprise a | oggehtigTedm AR AtRGeA! BRgitLdinabelgaeotthe dnginaed cahdedgss; -
the electrically insulating material of the body conprises epoxy 20 resin,
- the sandwi cangtdisicibuies pEkmeethese iangitudiiehaddescBidiess:’d insaritioaydr of

electrically insulatin erial i npl etely enbedded in the body of
electrically {e,?gﬁpﬁ\ﬁ ﬁ‘%\t%gﬁ reercleg)llr]d %rﬁ}l%g body formng a 25 wall across the
openi ng neans from which the contact nmenbers protrude; - the housing is
made of an el ectromagnetic interference shielding material:; and ~. ab-

the el ongated press-fitTeewiuREsF-lhsSAMNBPY MAMDEE %r@rrﬁ%aipé’b? Df Kep@ner
connect or m“g%ﬁﬁggpg%@%&o Z'ri%g%é‘&ﬂ/eggﬂ}?ﬁé&'-r@gei@inﬁl Wrahs t %oPT eRQRpRCT S

respectively t nat
10 electrically conductive receptacles such as the plated holes of a backplane

or PCB without the need of any other connector assembly.

The present invention also relates to an elongated press-fit

conductor assembly comprising a plurality of elongated, generaily flat

15 laminated conductors having respective, mutually adjacent longitudinal
edges, a layer of electrically insulating material interposed between each

pair of adjacent, laminated conductors, and a plurality of press-fit contact
members extending from the longitudinal edges of the [aminated
conductors and distributed along these longitudinal edges for press-fit

20 insertion in respective contact-receiving areas.

In accordance with a preferred embodiment, the contact
members comprise press-fit tails, and these press-fit tails comprise eye-of-
needle press-fit tails integral with the conductors.

25

The present invention further relates to an elongated press-fit
conductor assembly comprising at least two elongated, generally flat
laminated conductors having respective, adjacent longitudinal edges, a

layer of electrically insulating material interposed between these two



5 conductors, or ( b) a power cable conprising a plurality of electric
w-res respectively connected to the | am nated conductors.. ' I«n accordance
wi th one aspect of the present invention, an electrical 10 bus bar assenbly
ig provided conprising a plurality of electrical bus bar conductors, each
conductor conprising at |east two through-hole press-fit contact sections
on first sides and at |east two protrusi gns on opposite second sides;

el ectrical insulating material |ocated bt ween the bus bars conductors; and
a cap connected to the bus bar conductors and the 15 el ectrical insulating
material. The cap conprises deformable electrical insulating material and
I's |ocated agﬁdrﬁﬂat&ﬁ%ndﬁctér’@eapbmlfréllﬂ?'o@rb%nﬁé&hnéﬂﬁ@bré *é‘itel@]rdﬂig’ HShOftfe can
extend into the cap by deformation of the material of the cap as the cap is
pressed agai natljackest doogltuﬁtmajnﬁdgge ph taectandiaatesl viardustwsher g of

the present invention, an el us_bar

conprising a ﬁBGE’lSW@ eoﬁ?ﬁ}dl“%‘? @é‘? 306199 Ioé%ﬁﬁeiém'x?tr‘?gﬁ gorﬁeﬁ'@rl al
and a cap conngfhefle ié&trﬁwlgmmm iﬁqameallaﬁweﬁm.rﬁgﬁé éniRb Whédnd thr&fgh
general ly flat "el ectrical bars separated by t | ayers of electrlca

i nsul at i ngb matvi¢halthe Eaotachmerbhersc extends @ésdaa thds/tofzsle@t@@llwlmw@tmg
plurality of throug!-aoh%l press.: fbttconn ction section hT?F el ectrjcal
bus bar assenBI3eEEAWEIEN TS 5L GRYIROPEMRSTH gdnpgrguﬁ?y% dheieuging rd by
t he press- flttﬁgggﬁﬁMbﬁ@n@@ﬁﬁéons I n accordance with one nethod of the
present invention, a nethod 6 of assenbling an electrical bus bar
assenbly is prOV|ded conprising steps of providing a plurality of elongate

el ectrical bus bars with, thro h-hI ., pr -fit nect | 0

extending froma first i‘h 53@% g’é'% Ssﬁﬁﬁuﬁ% t@l g@ﬁ] 5;9{%}3? é%ﬂ 23[6] ng
| ayers bejgeerpbhied kol prevari; th@%n@@@ﬂ@ﬂ@brsﬂ@f e edrangidreag@niip it te bus
bars and the Iayers the cap contacting projections on a second opposite

el ongate the é@l’iﬁe%‘f’e@ﬁ@taﬁﬁée%\f'@g afn the cap is pressed against the
proj ections, the cap can deform such that at |east one of the projections
ext ends into the cap. The cap can deformto conpensate for manufacturing

t ol erances between hei gicsomiindl® prleferpedprbodonsnisel ati ve to each ot her.
The foregoing and ot her objects, advantages and features of the present
invention will becone nore apparent upon reading of the foll ow ng non
restrictiys descriptiips Rbudingfiedd e LeahaskdeRsss skefieefandlhdiommidgpr the
purpose of illustration only with reference to the acconpanying draw ngs
BRI EF DESCRI PTI ON OF MEENDRIWRGSS 28 IPhgitvénalp speaing cleng n%wg apjagape 1

a perspective view Ofloﬁglﬂkﬁﬁeﬁef bus bar in accordance with a first
preferred enbodi nent 0o € prese invention; 25 Figure 2 is a close up,
partial view of the bus-bar of Fi gure 1; Figure 3 is a cross sectional view

of the bus bar of FI 9heS lectrlogllfy msulla? rlnla?eeria?-o%;the body comprises epoxy

20 resin;

- the sandwich structure formed of the laminated conductors and

layer of electrically insulating material is completely embedded in

the body of electrically insulating material, this body forming a

25 wall across the opening means from which the contact members

protrude;

- the housing is made of an electromagnetic interference shielding
material, and



7 Figure 4 is a perspective view of a press-fit bus bar in accordance wth
a second preferred enbodi "ent of the present invention; 5 Figure 5
illustrates application of pressure to press-fit the bus bar in a PCB or
backpl ane; Figure 6 is a partial perspective view of one end of an

al ternate enbodi mrent of an el ectrical bus bar assenbly incorporating 10
features of the present invention; Figure 7 is a partial perspective view
of the end of the assenbly shown in Figuﬁe 6 with the cap renoved; 15
Figure 8 is a partial perspective view of the bottomside of the end of the
assenbly shown in Figure 6; Figure 9 is a perspective view of one of the
bus bar conductors used in the assenbly shown in Figure 6; 20 Figure 10 is
a perspective view of the cap used in the assenbly shown in Figure 6;

Figure 11 is an end vihewelohgated m&gsém@mduatm@sembmfuraw QKBHIPTISﬁSré 12 is

a cross-sectional view of the asseqb ﬁﬁ%ﬁgﬁ ﬁOFl ure 6,

DESCRI PTI ON OF THE PREFERRES" ERBELY NE & opba iusingang CHBW‘B'J—E‘Q 0
described with referengekp 6fh§or§aéﬂép%5if&ndé@%@mecté@ fohese |Shmatars,
identical or corresponding elenents in the vafious figures are identified

by the sang refer enceccmcft@tcass OrA tthoaghowhe qab&mr@ml%’n@)cﬁjlpwmlty of the
present invention 10 le {r be descri bed 1n|rel ation tdo 8 bltlﬁ bqr odse of
ordinary skill in t heS'gFiric™ "wires respectively ~connecte 0 e larnhi nat

conductors.

In accordance with one aspect of the present invention, an electrical
10  bus bar assembly is provided comprising a plurality of electrical bus bar
conductors, each conductor comprising at least two through-hole press-fit
contact sections on first sides and at least two profrusions on opposite
second sides; electrical insulating material located between the bus bars
conductors; and a cap connected to the bus bar conductors and the
15 electrical insulating material. The cap comprises deformable electrical
insulating haterial and is located against ends of the protrusions such that
the protrusions can extend into the cap by deformation of the material of

the cap as the cap is pressed against the protrusions.

20 In accordance with another aspect of the present invention, an
electrical bus bar assembly is provided comprising a housing comprising
layers of electrical insulating material and a cap connected to outer ones of
the layers; and a plurality of generally flat electrical bus bars separated by
the layers of electrical insulating material. Each bus bar comprises a first

25 edge with a plurality of through-hole, press-fit connection sections. The
electrical bus bar assembly can be through-hole mounted to a printed

circuit board by the press-fit connection sections.

In accordance with one method of the present invention, a method



wi || appreciate that the sane .concept can be applied to other types of
conductor assenblies. A press-fit elongate bus bar 1 in accordance with the

first 15 preferred enbodi ment of the present invention is illustrated in
Fi.gures 1 and 2 of the appended drawi ngs. Bus bar 1 is capable of providing
four (4) distinct voltage/current | oops and a reference (ground). ' The bus

bar 1 includes an el ongated housing 2 info which are 20 encl osed four (4)
el ongated, generally flat |am nated bus ®ar conductors 4, 6, 8 and 10. The
housing 2 is preferably constructed of a material which shields the bus bar
conductors 4, 6, 8 and 10 fromel ectro-magnetic interference; this material
is typically gfgeseHBhy affelGdtREdHus Bar AREMMI Is BvRTIBERABSSINg Reeps
metallic. Furthernmore, when in position on a PCB 25 (Printed Circuit Board)
or back- pl anepf phevigiogsa mguralityoapeiosgste elestitnal dust bays wilie Hhepsighenaipi ch
advant ageousl ﬁgﬁa ectricall coﬁr;%ﬁct 0 tth tdhe urface oft t he PESB ar, .
backpl ane to S5 ir‘FOBPSE PR %.en g AL Beft eﬂrsseeéwq eFleag?e 3,
the housing ZpF@ﬁdiﬁgUe%mrm%i|fvcri@§§atﬁgftlla9@rs Mostxespeahéi eak! Yoard;heand

el ongat ed housi ng 2 defines two | ongitudinal, opposite side walls 46 and
48, and a 9 ongonnetitingl ant elongate sap tealtthe 30us hiaes cnehées ilayershéhe veapsi de
walls 46 and 48. Tpe face of the 5 housing 2.0p OSitteéEWO t he tfrt%n ver sal
wal |l 50 is opgﬂntta8 '%Hrwgotéoqsoﬂ'&iat%%ﬁoﬁ'glo Oésﬁtlenﬁog%e PI999ET Y P to
Figure 3, buspha WoRGUBEYapisipfesseRaqied the erojasticie e balschatefpRAUCt OF
6 by a layer 12 of electrically insulating 10 dielectric material 12, bus
bar conduct or s8ch thal e deast smerofdhe augiaetians exisndainte driogp.ofhe aap can ayer

< Separatcd POl SEUROBR i, FEONTIR ToBlan S hipelichgRaeF  or ©

electricaidy tsploddtiopsderitiests eacatteri al . This fornms a nmultil ayer
sandwi ch structure of alternating | am nated bus bar conductors and 15
dielectric layers. The sandwi ch structure forned by the | am nated bus bar

duct 4, 6, 8 d J i | i bl
conductors an egfg%agwg?dgﬁé ro'tl'gEfr @%J’@(Et%, %ﬁvari]té%ﬁgn&@eétﬁr@sr gf erably

held within the housing y of ectrically In atirng materi al
such 20 as antlepgxgserdsinvetBompoill dzedoma meorsaaippgrandt wpeen redding nofethesur f ace

of the housin and the sandw ch, structure and subsequently hardened. It
Shoul'd be. mot BOHERE fathBEREE SeBkhbithil . et "G g A S GhERP, he
dielectrigsl agﬁfeﬁ if3r e apdrpBeard tinesiragpionaldrly Watht heferbResi t¢ Hde
wal s 46 and 48 of the housing 2. Al so, the |ongitudinal edges of the bus
bar 25 conducf6¢@MRanynNggirawi®dso and the dielectric layers 12, 14 and 16
adj acent to the longitudinal opening 52 are, in the illustrated exanple,

conpl etely enbedded in the hardened epoxy resin 18. The | ongitudi nal
opening 52 of the housing 2 is therefore closed by a flat wall 54 of epoxy

the bus. bar conduct ars’ 4 BTBETEOERGTAT IO Phd T BRAMINGS ayers 12, "14 and
16. 20

In the appended drawings:

Figure 1 is a perspective view of a press-fit bus bar in
accordance with a first preferred embodiment of the present invention:
25

Figure 2 is a close up, partial view of the bus-bar of Figure 1;

Figure 3 is a cross sectional view of the bus bar of Figure 1,
taken along line 3-3;



One or nore contact nenbers in the formof press-fit tails 20 5 protrudes
.through the flat epoxy wall 54 fromthe adjacent edge of each bus bar
conductor 4, 6, 8 and 10. In the illustrated first preferred enbodi nent,
the press-fit tails 20 are eye-of-needle press-fit tails integral with the
-el ectrically conductive material formng the bus bar conductors 4, 6, 8 and
10. The press-fit tails 20 protrude fromthe flat epoxy wall 54 to an 10
extent suitable for press-fit insertion dnto any suitable contact receiving
area (for exanple an electrically conductive receptacle such as a pl ated
hol e of a PCB or backplane). As shown in Figure 5, the press-fit tails 20
can be inserted in netal -plated holes (or any other suitable type of
contactreceiving area) of a PCB or backplane 60. Just a word to nention
that a 15 press (not shBignje mMays ke pegpectae vievamil 3 sesbifiti et h@remsure 62
to the housing 2 of the bus bar 1 sp as, to insert the press-fit E,ai.ls 20 in
the pl ated hoPeerdanse wéheusasondmse do‘?mBﬁa’I@'ﬁﬁrbtr%tl@quS@“f HEetipiait
preferred enbodi nent, each bus bar conductor 4, 20 6, 8 and 10 and the
correspondi ng press-fit tails 20 are integrally made froma single piece of
sheet nmet&d such as coppigureb ilblstmaites applidadionpdnressurarto ppeds-fitathedns, each
bus bar conductor such as 4, %8 and 10 nmay potentially be equi pped with
more than onePdrBxPHR otkagkrENesych as 20; this is the case for the
preferred enbodi nent of the bus bar as illustrated in Figure 1. On the

ot her hand, the nunmber and positioning of the press-fit tails 20 of the bus
bar conductors such as Bigués @& isnal patislapetspeadtige gried dbroneaehdpaf tancul ar

| i ion. F le, .. i | | ' h vol [
"00p can be usberets cuprymEd o 3" sPERicAl Bl Bee AR UpeRbrg
l'ocat ed afg OPRQFIER FHS pRiscAt fvBnti&wr exanple, a first press-fit tail

woul d then be | ocated at one end of a bus bar conductor while a second
press-fit tail would then be |ocated at the opposite end of the same bus

bar conductor, both in I ectrjcal ant.act .t hr t bys. bar
conductor and supplyi nggfgﬁfggs%% %aé%rgglef%ﬂsﬁegh?gl\gé\ﬁl. 8&%&%@? ic\%/{refh%, as
shown in Fi guagsdmblyasHowLia Figure®@with¢thotag refov8dand 10 can be fabri cated
with a nunber of equally spaced apart 10 press-fit tails 20. Dependi ng on
the application, the press-fit tails which are not required can be renoved
fromthe S bar, eitheg; 2ol : by S | ' t he
press-fi tﬂ%‘ai ls off. | nF{g&}J%@#ﬂ%n@Hl%nﬁsgﬁcggé ‘@%?ﬁ@??é@gﬁﬂ@?gm&r ed for
a gi ven appl i eadiobtheapgsanalply showprinFHigigedint act bet ween t he bus bar
conductor and the PCB, backplane or any other 15 conmponent or device
requiring electrical power. The nunber, |ocations and spacing of the
press-fit tails are not Flgufé t @disand peaspdigiveasiely cidapeedf ttheCHEs OPES S’
needs and requirenments. 20 Furthernore, it should be pointed out to those
of ordinary skRPPHUGtars; yreddpithe pgsemRl b grte®- needl e press-fit tails
representygpnly a preferred enbodi nent, and that these eye-of-needle
press-tit tails could be replaced by any other suitably shaped press-fit
contact pins or tabs 25Ffgabe i tatieda f pespactivel eww i afatHey capndsed i imetheat eri al
for insertion_into PCB, back plane or any other conmponent or device
requiring el e@???@gﬁ’mmqﬁgﬁp&v@r i nput connector 22 (Figures 1 and 2) is
nmounted on the side of the elongated housing 2 and is used to supply

el ectric power 12 (voltage and current) froma power supply nodul e (not
shown) to the bus bar cboiguetldrisan end, viswaridhe oapshowe iblrigusariOlantn t he

preferr ed25

Figure 12 is a cross-sectional view of the assembly shown in

Figure 6.



enbodi ment illustrated in Figures 1-3, the power input connector 22 is a
five (5) receptacle D Sub fermal e connector connectable to a five (5) pin D
5 Sub mal e connector (not shown) attached to a nulticonductor cable (not
shown) leading to an external power supply nodule (not shown). The
connector 22 is conprised of five (5) contact receptacles 24, 26 28, 30 and
32. The bus bar conductors 4, 6, 8 and 10 are 10 electrlcally connected to
four (4) of the five (5) contact pins 248 26, 28, 30 and 32, respectively,
in conventional manner well known to those of ordinary sk|II in the art.

Al so, in the preferred enbodi nent of Figures 1-3, the housing 2 is in

electrically co @gﬁ_rg ' q:hg,,qusf@[E ER vEobmeNT™e (5)
contact pins 2{\5‘%2%\%%3 %?@9@8 adequat er &%Fd t%)e bus 15 bar
conductors enclosed in this housing 2 fromel ectromagnetic interference.

Al 'so, the skirting 58 of the D Sub connector 22 is in electrical contact
with the shielding housing 2, again to ensure ground continuity. Referring
now to Figure 4 of the r a canditg! fe®ERAEL VB th

enbodi mnent 100 of the bﬁgggg\?@ﬁlr?ﬁaworﬂggﬁnge g\ngscﬁﬁ) heq”p?esgnt ﬁl J?lvent |eon IS
ilTustrated | appemdad i aﬂah/wngs(pllmd&dasei edvawiigs; eiderdicab natu ctarvespoatiing,
conprising four el e rically conductive wre 4, 36, 38 and 40 and
shi el di ng jacﬁ@ﬂ‘@f% ingt é@”?chW@%ta'iehéd%@ea Byc@ﬁdﬁé?‘@rr §etg,rer6:,e 8 and
10 to an exteppdy gwer supply nodul e (not shown). 25 Wres 34, 36, 38 and
40 exit from one en of the housing 2 wherein a suitable exit for the wires
has been nade. Each wire 34, 36, 38 and 40 is an insulated wire and is in
electrically conducti ve ont et'iéﬂ a res Lye . one of the tbus l_ﬁar
conductors 4, 6, 8 and 201049 %rﬁ‘? é’trpﬁ@tl?e S Aresetdnueaian,

brai ded aqgl mé\ﬂPBéQ:IééEﬁQed frPfalatiore k@Gt bu%lakyth@@@dﬁfdrwarmkmrmmhe%ﬁch as
copper or alum niumor any other suitable electrically conductive material.
Jacket 42 is ailt apheatiate thatl theesamen ceneeplr taaibey appliflide iatberc begacef wi t h
t he housing 2 ive fitting 44. By connecting the netallic

br ai ded shi el 8?'%%&?%@?(%%%%'%%0 t he el ongated housing 2, ground continuity
is ensured. Although the present invention has been descri bed herei nabove

by way of preferred enb di ment s f bus bar corrpr|5| ng four 10 (4), bus bar
conductors, it will pPiesert & %ngaﬁgstéu% a&rdl'mﬁog@lnlc? Wﬁhtté\% fE$% ¢ hat

a single pys Er’éc]’eﬁeadéfﬁﬁ@dh n UG SBEOAUIERHAH 14 AISHRIRA DERPRY |

conductors co e provided for. Al'so, although the a ove SCri
preferred enbedidn?ecnftt@elfﬁ)p@hdeﬁeir@wm@usmaeﬁtlsmapableamfepmaldmfobla(lk), t he

present | nven% AHcf \?oqtagglc%rreﬁp%%%s dhda m* Férfc%o(BF’o“u%‘iT l'am nated assenbl y,

wherei n each

The bus bar 1 includes an elongated housing 2 into which are

20 enclosed four (4) elongated, generally flat laminated bus bar conductors 4,
6, 8 and 10. The housing 2 is preferably constructed of a material which
shields the bus bar conductors 4, 6, 8 and 10 from electro-magnetic
interference; this material is typically a conductor of electricity and will
advantageously be metallic. Furthermore, when in position on a PCB

25  (Printed Circuit Board) or back-plane, the housing 2 comprises triangular
tabs such as 56 which advantageously electrically contact with the surface

of the PCB or backplane to maintain ground continuity.



conductor is electrically insulated fromeach other or possibly with sone
of the conducted shunted together. As described herei nabove, use of an
outer netallic (or made of other electrically conductive material) shel
can 20 be contenplated for EM shielding and for providing a surface usable
-to press the nmulti-conductor assenbly to, for exanple, a PCB or backpl ane.
Finally different power input options should also be considered, either a
cable in the top or any of the sides (as?described in the foregoing
description) or through a connector on the top (as described in the 25
foregoi ng description) or any of the sides. Referring nowto Figs.6-12,
anot her alternate enbodi fsekREND 123 i i e Qg%? Hbed.
The el ectrical bus bar %ﬂ?&ﬁﬁfiegg'Seﬁ§§§?ﬁyt@%ﬁg&Fggéggﬁ %Egpng %Hand

el ectrical busrobarseaatiodudfanes spdcificaly, th¢ elomgatdsbdiouwsimng £hdefines Heo

Frac 1) or vorauqlaak RPResis sEs AT 36 ansef a3 SRAMTA. kPGS A whi ch
connect the agserdy Ynt@icroﬁﬁg&%n% hé t%V‘@BeS\HQIIPé el arates! Phé fgéet&ethe“ nted

circuit board. Instead, t bar 5 assenbly 70 is provided to connect
vari ous trfaceBousing proppasitecito cihet ttavaversab walt bbtineppeThics  defihe Bus bar
assenbly 70 clan t?e used t0£ vi de additional conductor paths for a printed
circuit boar dONEINYNRIPREERB0di ment shown, the bus bar assembly 70 does
not conprise an exterior shell, such as the electrically conductive housing
2 shown in Fig. 1. 10 The assenbly 70 conprises four of the bus bar
conductors 74. However, Stilhrefetrinonta &igane clli busnbar goneuetpr Keisssapanatetlour of

t he bus bar cgnduct.ors .c i ded h uct gr.s,. .7 e pref erabl
conpri sed of ?%ﬁé’ac‘éﬁ'te@gr géﬁ?Pﬁa‘%ﬁﬂﬁc?Y §e|%¥§¢)ggi@| @eiwgﬁll)gksygaélagr 15 y
al l oy having @jeldvtrek prssrid 1 221boEtb}. donaliictof eiscsupiigtear ot djader @ usl at ed)
such as with Ni/Sn plating. The bus bar conductors 74 are substantially

i dentical to bacRoRAUster. 8 yeadayriutd of £ledtrically ippulgding Adieleriricemaifriabf f set

| engths from [ ' t i ments,
one or nore o'%”h?ﬁgeg%éq%gpn(?gﬂgﬁgtgc%?@?%ggI \Pﬁ\éﬁ%éﬁpﬁgrﬁﬁbgg)?@?ﬁg ot her
bus bar conduby arlayanth ot électricatijctsatading4dietegihic materiaé Ttiafyearses natiti-t he
ends of the hpusing. ,Each bus bar, conductor 74 geperally conprjses mai n
section 76, t RYBLGRIAMICE Sirslws;of slgnrley lualerhbus ek PnIUsioE @dns. 80.
25 In t heyenbgdidmid 1a§8@W, each bus bar conductor 74 conprises a

substantially flat, elongate and straight stanped netal nenber. However, in
al ternat e enbodi nents, each bus bar conductors 74 could conprise an

al ternative shape, suc ] e rough- p -fit
contact sections 78 exth-(I; d S%?’gg‘wn%{ &?rrugpﬁgl@ﬁ%gﬁebgotﬁgo%r@ﬁéﬁ%ésg%?136( 15
contact sectienredubforeaiB, iBsendr 0" @k diefeditictayerd 2" 1pmesstd ist prefstbpigt
section. The contact sections 7 an inserted into holes in a printed

8 b h
Circuit boar diSFHBTEBAREEOUSEE S i PEI2h clsiiall Hes WabegBaieria st he
printed gjg cuhs ch%f@ﬁgag h1%bb'éuﬁé@rinqgé‘@%ﬂt)%etz\f’eefhaﬁ]eﬁhH%ﬁ;&ﬂ!féée\’oﬂhet he 5

contact sections 7 roj ections 80 extend from an opposite second
el ongat e t op kogeEn@42 diak hhéusarishyiclk osidintdrer aid siassemuphtly ahartigned. tthe

Cont act 10 scaredodatediius el b pedel A dudhine: FnB b l0sniihe” |
br 0] %:]te ions SfiefridRyeFANS M 4 (0@ 16 afe MhdrephrdleN® R bpSosirnéiastwairct i ons
46 and 48 of the housing 2. Also, the longitudinal edges of the bus bar
25  conductors 4, 6, 8 and 10 and the dielectric layers 12, 14 and 16 adjacent
to the longitudinal opening 52 are, in the illustrated example, completely
embedded in the hardened epoxy resin 18. The longitudinal opening 52 of

the housing 2 is therefore closed by a flat wall 54 of epoxy resin 18



projections 80 are preferably staggered relative to the other bus bar
conductors in order to prevent any type of short circuiting. The hei ght of
t he bus bar conductors 74, and thus the height of the assenbly 70, is 15
dictated by the desired current capacity of the assenbly 70. The nunber of
press-fit tails can also determ ne the |evel of current carrying capacity.
The housing 72 generally conprises |ayers of electrically insulating
material 86 and a cap 88. The | ayers of épectrlcally i nsulating 20 materi al
86 are | ocated between the bus bar conductors 74 and are | ocated on the
outer elongate sides of the assenbly 70. The | ayers 86 can be ' forned

before assemblgenwdify. ﬁé&@eﬁ@mwt@rtﬁemd@rwalal nerdrat ugekyd toothdeshophp the
conductors 747as a Sin nber. In acgreferred enbodi nment, the

electrically |Q®Slduatpr$1g o éﬂdél9 B6 the dielepiricderersf1a Hérarshi st i ¢ epoxy. 25
O her materials could alternatively be used. One exanple is polyimde film
such as Kapton tape. In one enbodinent, the |ayers 86 are provided having a

thi ckness of about O. 13@%@f‘ﬁ10¢@'¢bﬁta@@ﬁ1€mt§@rsaﬁml¢éﬁm @f‘?@%‘é fﬁ'téh% ddor the
external layers) or two sides (for the internal |ayers) n an

al t er nat e Bnbquiotmedas thrbegk dheldet @poxy wvalobs dram dbe aﬁjawtmﬂg@boéea@n ative

to the layers 86. The ca 8 is fer rised of tru | astic

or 5 pol ymer rsdSh&RT GI‘HE‘R@g?f 8s g’e e % Qﬁcolﬁpngh§e' usfr t?%sgrs ekt %rﬁ%

inverted U shapgpsdimht StheGorastaip tAe 20drd Weldtdfec¥e pAssssitaans hesgrain Fi g.

11, the two legs 92 are tagered |nwardI?/ t owar ds each other. As shown best
qr

in Fig. 12, whvéih theeeleafice y|0§ndu¢t91@rma ! fwmla@ﬁh@wért@rmndﬁqtqrwers 86,

the legs 92 ar, e

clanp ther ebet6e\;\egre%§# Hp ? é#p?% 'tg%b tﬁ@%hémcyr%gf@ctt 9%"Afajnand ayers
86. The cap 8&xgait ehietis ifoaldrysd- ﬁltshﬂsét’t&)nt hreotany SudelsleOa‘:orttlaet eayaihieg or S
74. The plastic or _polynmer material used to formthe ca 88 is 15

preferably a @rﬁgﬁfqrye%%ﬂl@'ﬁnﬁ’bleée%‘t%b’l egndughes, resRPBele ﬁéﬁh a8 eRIAgd 70 i s
bei ng connect Ef'ﬂ)lé Qr3 PORLEBACkSIGHE S éﬁg‘)?@ nW‘Fl eSTbﬂhlé diRs8YigtaiReppushed

downward by a torce against its cap orce contact sections 78
into hol es of damebeimiserted lmrmeial-platmiatncdes mrramgotﬂh]sserrmmwype bEcdnisctbar

ot tact iy ver tPRENIg Sierdit 4 Bt af Harbanes Sobe et Ak b BehoSR R A act
sections 18 mgbts bgotveridieilay 88 t&iirelr Rmsee busfidient préBsereve? th ¢

offset also results in a vertical offset at the top edges of the conductors
74. The cap 8dawsddeeh the Bus dad 119 vipiBssgttee péi‘?sﬂ '@tats'iﬂ‘s garinithe plated or

this vertical f@'éﬁﬁﬁc ?ﬁGh%f‘%ﬁ’gg@BsartS’aé (laa gfacturing tol erances. 25 As

seen in Fig. en I'S pres downwar d agai nst the conductors
74, the bottom edge 94 presses di rectly agal nst the top sides of the

projections 80. For a bys tor verti cal l her than the
ot her bus bar conduct orlsin tg 'I'is‘ci f%edb%?‘ Bglﬁ‘&"(@t §ACH BYS bgil?eoé‘a%ﬁ‘? 'én Fig.
12, its ppoj e, i®HNAO0RO ARy %éﬁﬁeééﬁrﬂlﬁ@%ré%tﬂtr!a% =S aﬁéﬂ%té@%ug%%et he
cap 88 with the material of the cap 88 being deformed therea hus

cap 90 can corfpensatiegiedqiecebbshant esetahsudieas/eopparair alimngniwent of t he
conductors 74 relative to each other, but nonetheless provide a rigid

For particular applications, each bus bar conductor such as 4,

6, 8 and 10 may potentially be equipped with more than one press-fit tail

25  such as 20; this is the case for the preferred embodiment of the bus bar as
illustrated in Figure 1. On the other hand, the number and positioning of

the press-fit tails 20 of the bus bar conductors such as 4, 6, 8 and 10 can

be designed for each particular application. For example, in a given

application, the same voltage/current loop can be used to supply two



5 enough nmenber to be used to press the assenbly 70 into connection with
the priinted circuit board by through-hole press-fit nounting of the contact
section 78 into the holes. This can insure that all the contact sections 78
are properly inserted into their respective holes in the printed circuit
board. 10 By manufacturing the cover 88 as an extruded nenber, the cover 88
is relatively easy and | ess expensive to manufacture than other types of
covers or housings. The cover 88 can be fd#rely cut to any suitable |ength
as desired. However, in alternate enbodi nents, any suitable nethod could be
used to manufacture the cover. By allowing the 15 legs 92 to provide an
interference fj L GIA I j neyRe h

assenbl vy, asseé%ﬁtﬁé%;&%ﬁédngé;ggw&ba% }Msoggbe(f %?io\%gllasﬁ%asy, ?ggﬁf’%ﬁd?or

i nexpensi ve t @xarielf @it peesBeictail e uldeherape 36cated at onpemsiadiea bas beer ti cal
hei ght differences and tol erances, the vertical height tol erance anong the
conduct or s 74 CORAUBET | WBe 2 3BCOMH Rresarit 2@ilaivosid ftg?nf%%ﬂ@?atﬁﬁdai dkg
expensi ve nan i e | r eu] I i - In an
alternate enb;gtﬁll?)%ﬁé,%yéégesﬁ?f% égﬂgghgg?rtpo?’i ?é*@“ﬁgﬁ%@éf&"ﬁﬁ%}m res
sim | ar to5theoatdmditmenyl shewbusn bar gsondueind 4ntlorsupblydrannibet i sggnée he bus
bar assenbly to a power supply. In an alternate enbodi nent, the bus bar
assenbly 70 cd@ﬁag@@Hﬂﬁﬂg@ogn additional electrically conductive exterior
shell or housing nmenber. In an alternate enbodi nent, any suitable type of
electrically conductive material or thickness could be provided for the bus
bar conductors 74. |n arAlErmativedt es si@ve i ddgurent ,, eacty besiitzaldoadugioe of

ress-fit contac ect| coul d be. proyided. Wiile the invention has been
flesor 1 bed her dh trbeBcald 1758 b faricate viffos i bhb oL Amurana Y AR of i ¢
Wi il be appar §fpbsd 9t {41839, e RIS i hbpliddtiohNtheAplest Mt tailsakhiel aré hanges
and nodifications can be nade and egU|vaIents enpl oyed, w thout departing

fromthe presdmt requiesd cam begetaveddtbrpyhe hos daseeitfear thicsighscutting or by Al VB W
hat is clainmed is: 5 1 l O - f { el y,

conpri si ng: aSWrSZ'QQt a?%%@#@?@%%%ﬁ@fi?qsytofffgﬁdﬁ‘*m?’ﬁ@ﬁi% @@kd@g? Brs

havi ng respectgress-findhirc arduireadnipir taidivenl appiiretionaalealedt tobreligs tdonesitl y
insulating material interposed between said two | am nated conductors; and

10 a plural i t Pedwepndbs- pus Rasnstductnped dhexPeRui hagkpiase ehanyapieént
| ongi t udi pal e;gﬁ?ﬁorgntto?%ebi%@rééﬁiﬁﬁ %%MI?)‘E)%V&.”O' di stributed al ong said
edges tor I'ne

| ongi t udi nal press-fit ertion in respective contact-receiving
areas. 15 2. The elongated press-fit conductor assenbly of claim1, wherein
said contact menbers corrlpnrei %Srr%re?,sl%b;{icgnst %in!jss'pacing of the press-fit tails are
not limited and can be easily adapted to customers’ needs and
requirements.
20
Furthermore, it should be pointed out to those of ordinary skill
in the art that the use of eye-of-needle press-fit tails represent only a
preferred embodiment, and that these eye-of-needle press-fit tails could be
replaced by any other suitably shaped press-fit contact pins or tabs
25 fabricated from an electrically conductive material for insertion into a PCB,

back plane or any other component or device requiring electrical power.

A power input connector 22 (Figures 1 and 2) is mounted on

the side of the elongated housing 2 and is used to supply electric power



3. The elongated press-fit conductor assenbly of claim2, wherein said
press-fit tails conprise eye-of-needle press-fit tails. 20 4. The el ongated
press-fit conductor assenbly of claim2, wherein the press-fit tails are
integral with the conductors. 5. An elongated press-fit conductor assenbly
conprising: 25 at |east two elongated, generally flat |am nated conductors
havi ng respective, adjacent |ongitudi nal edges; a |layer of electrically
insulating material interposed between skdd two | ani nated conductors; a
plurality of contact nenbers extending fromthe adjacent 20 | ongi t udi nal
edges of the |lam nated conductors; a housing enclosing a sandwi ch structure

formed of t hegoﬁgia@%tn%dc@fgq?l%ﬂ{ 8 vkl Sty ﬁa‘oo%heeg?]dtivﬁﬁvw tbnAY! Rl N9

material, sai sing d ni ng openi ng neans throu the contact 5
menber s ext enblar anthdactoosly4,00, €3 eand | tal dfy thenshusathiangt mdn ethiealprefeireld fill s

a cavity between the inner surface of t housi ng and said sandw ch

str u\é!t u%le. 6. ?"I“P@d@@:htg'ﬂy%téetlépégs;ﬁg'i‘rtescg'ﬁd%‘?cplp : JBR g;l)rgﬁcgyraﬁnl%—)g

wherein 10 sajgh k‘f{}ﬂ%b@@ta‘&%%?s&t% %‘Eo%gét%r%%ﬁﬁé&af)%%,agﬁ!/@@pﬁﬂ' g means
i na " e

conprise a |ongl openi ng al ong said adj acent |ongitudi ges. 7.
The el ongdt edSpbeasalef conmamctu@tod rshasse rattaghefl tol eainmiticonduetari cattidnénot

electrically insulati terial of said bo compri ses epoxy resin. 15 8.
The el ongat st%?\@%)sﬁﬁag‘gggr?ﬂh@ﬁﬁma Qg\é{ﬁf)wmgy e ?n(%oﬁ iyn t he sandwi ch

structure forned of the |am nated conductors and | ayer of electrically
insulating material is conpletely enbedded in said body of electrically
insul ating material, sailtelsodpedtor @2 ngcammaibed af five $5seirdadreopptaictes neans

f whi ch th t nb tryde. 9. Th t ed Sfit
Conduct o asoBhbRp APl i St S, 576 SIS ' rdh a8 dre
el ect r omegnet plectitafly icehRBERIIBIfBLIL[4)Df TRE 8F/eab) céhtatP pinEhRs i@ rTetard

press-fit conductor assenbly of claimb, further COTT]T)I’I sing a power
connect or noufh@d3dn respeastivelysiimocaygntengr MANRgT avell dyamin yo dhosendfact s

D VoL RARB5 S8y AR, b BRIAHRA ok b i ARgaL5
the housing 2 is in electrically conductive contact with the remaining one of
the five (5) contact pins 24, 26, 28, 30 and 32 to adequately shield the bus

15 bar conductors enclosed in this housing 2 from electromagnetic
interference. Also, the skirting 58 of the D-Sub connector 22 is in electrical

contact with the shielding housing 2, again to ensure ground continuity.

Referring now to Figure 4 of the appended drawings, a

20 second alternative embodiment 100 of the bus bar in accordance with the
present invention is illustrated in a partially exploded view, wherein a
conductive cable, comprising four (4) electrically conductive wires 34, 36,

38 and 40 and shielding jacket 42, is used to connect the bus bar
conductors 4, 6, 8 and 10 to an external power supply module (not shown).

25 Wires 34, 36, 38 and 40 exit from one end of the housing 2 wherein a
suitable exit for the wires has been made. Each wire 34, 36, 38 and 40 is

an insulated wire and is in electrically conductive contact with a respective

one of the bus bar conductors 4, 6, 8 and 10.



21 conprising a power cable conprising a plurality of electric wires
.respectively connected to'the |am nated conductors. 12. An el ongated
press-fit conductor assenbly conprising: 5 a plurality of el ongated,
generally flat |am nated conductors having respective, nutually adjacent

-l ongi tudi nal edges; a layer of electrically insulating material interposed
bet ween each pair of adjacent, |am nated conductors; and a plurality of
‘press-fit contact nmenbers extending frorhdthe 10 | ongitudinal edges of the
| am nat ed conductors and distributed al ong said | ongitudinal edges for
press-fit insertion in respective contact-receiving areas. 13. The

el ongated press-fit co ct QL f ai; i i ont act
menbers conpri se press% tggfe@ﬁggﬁé%krégl %tﬁéq ﬁe@ﬁltslﬁa?%%ﬁjce?ﬁdgg?ors.
14. The el ongatadfaptess-ffarh aroebetically asseubtiye ofatetiali suctB asvdogper rsai d

press-fit tails caonprise eye-of-needle press-fit tajls. 20 15 he

el ongat ed pr ed8OHRINMCRhaANY:PHier Sutakis) ‘9'96?”08ﬁhpwaﬂt'vp@?f%@}c@r%ﬂ 4?ng a
housi ng encl osi i rend j ,gpﬁj ctors
and | ayers of'geé\?%gﬁ??gﬁagﬁgq{é@m%%Fﬁlgs%?é%t%sai ga#%nskpﬁjtgquoe I %g
openi ng msansvis i @egbutiviecittinge44.oBYy asnneetihe e 2B etatitoe hohiddd .shidhding

el ongated press-fit conductor asaenb,lé of cl aj %5, .wherein said housing
has a U shapeddcketdekstodbesigaipeneysia @pé’ﬁ‘?‘ﬁﬁj KWty i3BPPWEDa | ongi t udi nal

openi ng al ong said adj acent | ongitudinal edges. 22 17. The el ongated
press-fit conductor assenbly of claim15, conprising a body of electrically
conducting material whiAlthdughl sthe cprasent beétweedionanhasindeesur desoeibefl t he

housi ng and the sandwi ch structure 5 forned of, t | am nat ed conductors and
oyer eor o1 cosTETERONG B S PiRSEd BT ents Gy PR e EHEL ] {

conduct Og 0ASS@TuY B cBhaiidthis! it WiMBEeaiphdrEist toancyd 6hor%ﬁr¥é;?tsknﬁn fies gRd Of

| am nat ed conductors and |ayers of 10 electrically insulating material is
conpl etel y enthati@ezingla s ameedustoredreany pher INdmbes Afdemintetaddesikar, said

member . protr oo S B o BhOAEE T Ssa 11 ¢ conductor assenbly of ol aim
12, wherein 15 said housing is made of an el ectromagnetic interference
shielding mterial. Also, although the above described preferred embodiments
15  of the present invention relate to bus bars, the present invention can be
extended to a multi-conductor laminated assembly, wherein each
conductor is electrically insulated from each other or possibly with some of
the conducted shunted together. As described hereinabove, use of an
outer metallic (or made of other electrically conductive material) shell can
20 be contemplated for EMI shielding and for providing a surface usable to
press the multi-conductor assembly to, for example, a PCB or backplane.
Finally different power input options should also be considered, either a
cable in the top or any of the sides (as described in the foregoing
description) or through a connector on the top (as described in the

25  foregoing description) or any of the sides.

Referring now to Figs.6-12, another alternate embodiment of
the present invention will be described. The electrical bus bar assembly 70

generally comprises a housing 72 and electrical bus bar conductors 74. In



20. An electrical bus bar assenbly conprising: a plurality of electrical
-bus bar conductors, each ‘conductor conprising at |east two through-hole
press-fit contact sections on first sides 20 and at |east two protrusions
on opposite second sides; electrical insulating nmaterial |ocated between
-the bus bars conductors; and a cap connected to the bus bar conductors and
the electrical insulating naterial, wherein the cap conprises deformable
electrical 25 insulating material and isl4 ocated agai nst ends of the
protrusions such that the protrusions can extend into the cap by
deformation of the material of the cap as the cap is pressed against the

D et o an B efiBofineh ShERn, e 2836 mBRO AT Raks ot DrBbMILADARELS, 7 | 1e

23 def ormabl e €l insul ating mate the cap conprises extruded
plastic or pofsyokRasmaineecr.228novm ireFegtiicalirdiuohrasawiesiddy 38s38n cl ai m
21 wherein the 5 electrical insulating material |ocated between the bus bar
conductors ¢ Aeshowvity Figatraich comneghtha assemel dirRElyHEra #6861 y as

ot #
in claim20 i C i r ro ti.pnal, . d rted U
shape wit h o S g%@% G0 I eifited; FEOR! Boarf O PAsREE; 'tRGTbus B
el ectri cals bussdeatblpsAendlpyodded rtoctarinmack Ianbes efracdshencappriritadmsrepidr t i ons

of the electrical bus bar conductors, and eLectri cah i npsul ati ng maqs]eri al
| ocat ed bet wekRErdnt® B8 PAheTe orld\ySt 6‘?%%a AS @sgaRIYL % 0otafe Penysehdoout er

1295 of the caByideaddiforii SohHLERK PRl RATa PRARID bakdC! AlsE igQnuner ei n

the el ectrical bus bar cong'ﬁ)ct ors conprise gener a{:i %/Lﬁtfstﬁat el ongat e nenbers,
and wher ei n tdmabpdinenisstonven,athee Ibusgbandissalibyy off sielesr rblatcowgrise each
ot her exterior shell, such as the electrically conductive housing 2 shown in Fig. 1.
10
The assembly 70 comprises four of the bus bar conductors
74. However, in alternate embodiment, more or less than four of the bus
bar conductors could be provided. The conductors 74 are preferably
comprised of stamped electrically conductive material, such as copper
15 alloy having a thickness of about 0.5 mm. The conductors 74 can be
plated, such as with Ni/Sn plating. The bus bar conductors 74 are
substantially identical to each other. The conductors 74 are offset at
different offset lengths from the ends of the housing 72. However, in
alternate embodiments, one or more of the bus bar conductors could be
20  different from the other bus bar conductors and, the conductors 74 might

not be staggered at the ends of the housing.

Each bus bar conductor 74 generally comprises a main

section 76, through-hole press-fit contact sections 78 and projections 80.

25 In the embodiment shown, each bus bar conductor 74 comprises a
substantially flat, elongate and straight stamped metal member. However,

in alternate embodiments, each bus bar conductors 74 could comprise an
alternative shape, such as an angled shape. The through-hole press-fit

contact sections 78 extend from a first elongate bottom edge 82. The



20 anong different ones of the electrical bus bar conductors. 26. An
.electrical bus bar assenbly as in claim20 wherein the cap conprises neans
for clanping the electrical bus bar conductors and el ectrical insulating
materi al | ocated between the bus bar conductors 25 together. 27. An
-electrical bus bar assenbly conprising: a housing conprising |ayers of
electrical insulating material and a cap connected to outer ones of the

| ayers; and 24 a plurality of generall% flat electrical bus bars
separated by the layers of electrical insulating material, each bus bar
conprising a first edge wwth a plurality of through-hole, press-fit

connection segt.0ns hereiAy t ctrie 5 :
t hr ough- hol e ér:rqt)rh% eée% p7rréi r?{ag]ﬁlf%citapcu%e'ggg]regﬁ%%&?h%#%@g%ﬁ?&t
connection segddtions. T28.coAtactisectiohe B durs bbansasseimibyhass im acpraitey 27

wherein the cap is conprised of deformable plastic material. 10 29. An
el ectrical budrasirbeasdents cartachsestiong 2B candrein threassesiur 9 tedba

conprise a se 0 i dg i th .2 i ekt , | east
one of the pr%ﬁ?rgggicg'ﬁgﬁpéogajrgbt?ﬁéﬁi%sobgﬂhgéﬁg%&é\ﬁ 1?% 'F%ée) apﬁgjg@!?i Orfrgb%ri al of
t he cap def orgamegctideetieas 7815 30. An el ectrical bus bar assenbly as in
claim 27 wherein the cap conprises neans for clanping the | ayers of

el ectrical insulating material and the bus bars together. 31. An electrical

bus bar assenbly as in ﬁ#@b@fg&k‘*@(ﬁ%@e@ﬁr&ﬁp&gﬁﬁpﬁﬁwéiﬁ%ﬁd%f?ﬁté“ded

pl astic or polymer menber: asse i'ng an ectric bus bar
assenbly conpiobseédiyg 84.eEachfbuspbavecshdgter P tinala piyraity ef tregpitcectioast ri cal

bus bars with_through25 hol e, ﬁress-fi t coQFecti on, secti oraz extending from
a first el ong¥e ERRHPOIBFIRNSIPHATEN dlignedcwithyesRetVEr PRES 104y CoAGteen t he

the cap Oont st o s R, BB ot e Wl B e HPgeb e 30 o
t he bus bars,can be transmitted in a direct line to the contact sections 78. The
projections 80 are preferably staggered relative to the other bus bar
conductors in order to prevent any type of short circuiting. The height of
the bus bar conductors 74, and thus the height of the assembly 70, is
15 dictated by the desired current capacity of the assembly 70. The number

of press-fit tails can also determine the level of current carrying capacity.

The housing 72 generally comprises layers of electrically

insulating material 86 and a cap 88. The layers of electrically insulating

20 material 86 are located between the bus bar conductors 74 and are located
on the outer elongate sides of the assembly 70. The layers 86 can be
formed before assembly with the conductors 74 or, alternatively, molded

onto the conductors 74 as a single member. In a preferred embodiment,

the electrically insulating material 86 is comprised of thermoplastic epoxy.

25  Other materials could alternatively be used. One example is polyimide
film, such as Kapton tape. In one embodiment, the layers 86 are provided
having a thickness of about 0.13 mm and could comprise adhesive on one

side (for the external layers) or two sides (for the internal layers). In an
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The plastic or polymer material used to form the cap 88 is
15  preferably a slightly deformable material. When the bus bar assembly 70
is being connected to a printed circuit board, the assembly 70 must be
pushed downward by a force against its cap 90 to force the contact
sections 78 into holes of the printed circuit board. During assembly of the
bus bar conductors 74 with the layers 86, the conductors 74 might not be
20 perfectly vertically orientated relative to each other. Thus, the contact
sections 78 might be vertically offset from each other. This vertical offset
also results in a vertical offset at the top edges of the conductors 74. The
cap 88 has been provided to compensate, at least partially, for this vertical
offset and to compensate for manufacturing tolerances.
25
As seen in Fig. 12, when the cap 90 is pressed downward
against the conductors 74, the bottom edge 94 presses directly against the
top sides of the projections 80. For a bus bar conductor which is vertically

higher than the other bus bar conductors, such as bus bar conductor 74a
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shown in Fig. 12, its projection 80a can extend into the material of the top
90 of the cap 88 with the material of the cap 88 being deformed thereat.
Thus, the cap 90 can compensate for tolerances in the vertical alignment
of the conductors 74 relative to each other, but nonetheless provide a rigid
5 enough member to be used to press the assembly 70 into connection with
the printed circuit board by through-hole press-fit mounting of the contact
section 78 into the holes. This can insure that all the contact sections 78

are properly inserted into their respective holes in the printed circuit board.

10 By manufacturing the cover 88 as an extruded member, the
cover 88 is relatively easy and less expensive to manufacture than other
types of covers or housings. The cover 88 can be merely cut to any
suitable length as desired. However, in alternate embodiments, any
suitable method could be used to manufacture the cover. By ailowing the

15 legs 92 to provide an interference fit or friction mounting with the other
members of the assembly, assembly of the assembly 70 is relatively easy,
fast and inexpensive to rmanufacture. Because the cap 88 can
compensate for vertical height differences and tolerances, the vertical
height tolerance among the conductors 74 can be increased. This can

20 allow for faster and less expensive manufacturing of the assembly 70 than

previously available.

In an altermate embodiment, the assembly 70 could comprise

a connector or wires similar to the embodiments shown in Figs. 1 and 4 for

25 connecting the bus bar assembly to a power supply. In an alternate
embodiment, the bus bar assembly 70 could comprise an additional
electrically conductive exterior shell or housing member. In an alternate
embodiment, any suitable type of electrically conductive material or

thickness could be provided for the bus bar conductors 74. In an alternate
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provided.

While the invention has been described hereinabove with

5 reference to preferred embodiments thereof, it will be apparent to those of
ordinary skill in the art that various changes and modifications can be
made and equivalents employed, without departing from the present

invention as defined by the appended claims.
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CLAIMS

What is claimed is:

5 1. An elongated press-fit conductor assembly comprising:
at least two elongated, generally flat laminated conductors having
respective, adjacent longitudinal edges;
a layer of electrically insulating material interposed between said
two laminated conductors; and
10 a plurality of press-fit contact members extending from the adjacent
longitudinal edges of the laminated conductors and distributed
along said longitudinal edges for press-fit insertion in respective

contact-receiving areas.

15 2. The elongated press-fit conductor assembly of claim 1, wherein

said contact members comprise press-fit tails.

3. The elongated press-fit conductor assembly of claim 2, wherein

said press-fit tails comprise eye-of-needle press-fit tails.

20
4. The elongated press-fit conductor assembly of claim 2, wherein
the press-fit tails are integral with the conductors.
5. An elongated press-fit conductor assembly comprising:
25 at least two elongated, generally flat laminated conductors having

respective, adjacent longitudinal edges;
a layer of electrically insulating material interposed between said
two laminated conductors;

a plurality of contact members extending from the adjacent
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a housing enclosing a sandwich structure formed of the laminated
conductors and layer of electrically insulating material, said
housing defining opening means through which the contact

5 members extend; and
a body of electrically insulating material which fills a cavity between

the inner surface of the housing and said sandwich structure.

6. The elongated press-fit conductor assembly of claim 5, wherein
10  said housing has a U-shaped cross section and said opening means

comprise a longitudinal opening along said adjacent longitudinal edges.

7. The elongated press-fit conductor assembly of claim 5, wherein
the electrically insulating material of said body comprises epoxy resin.
15 |
8. The elongated press-fit conductor assembly of claim 5, wherein
the sandwich structure formed of the laminated conductors and layer of
electrically insulating material is completely embedded in said body of
electrically insulating material, said body forming a wall across said

20  opening means from which the contact members protrude.

9. The elongated press-fit conductor assembly of claim 5, wherein

said housing is made of an electromagnetic interference shielding material.
25 10. The elongated press-fit conductor assembly of claim 5, further
comprising a power connector mounted on said housing and comprising a

plurality of contacts respectively connected to the laminated conductors.

11. The elongated press-fit conductor assembly of claim 5, further
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12. An elongated press-fit conductor assembly comprising:
5 a plurality of elongated, generally flat laminated conductors having
respective, mutually adjacent longitudinal edges;
a layer of electrically insulating material interposed between each
pair of adjacent, laminated conductors; and
a plurality of press-fit contact members extending from the
10 longitudinal edges of the laminated conductors and distributed
along said longitudinal edges for press-fit insertion in respective

contact-receiving areas.

13. The elongated press-fit conductor assembly of claim 12 wherein
15 said contact members comprise press-fit tails integral with the laminated

conductors.

14, The elongated press-fit conductor assembly of claim 13, wherein

said press-fit tails comprise eye-of-needle press-fit tails.

20
15. The elongated press-fit conductor assembly of claim 12, further
comprising a housing enclosing a sandwich structure formed of the
laminated conductors and layers of electrically insulating material, said
housing defining opening means through which the contact members
25  extend.

16. The elongated press-fit conductor assembly of claim 15, wherein
said housing has a U-shaped cross section and said opening means

comprise a longitudinal opening along said adjacent longitudinal edges.
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17. The elongated press-fit conductor assembly of claim 15,
comprising a body of electrically conducting material which fills a cavity
between an inner surface of the housing and the sandwich structure

5 formed of the laminated conductors and layers of electrically insulating

material.

18. The elongated press-fit conductor assembly of claim 17, wherein

the sandwich structure formed of laminated conductors and layers of

10 electrically insulating material is completely embedded in said body of
electrically insulation material, said body forming a wall across said

opening means from which the contact members protrude.

19. The elongated press-fit conductor assembly of claim 12, wherein

15  said housing is made of an electromagnetic interference shielding material.

20. An electrical bus bar assembly comprising:
a plurality of electrical bus bar conductors, each conductor
comprising at least two through-hole press-fit contact sections on first sides
20 and at least two protrusions on opposite second sides;
electrical insulating material located between the bus bars
conductors; and
a cap connected to the bus bar conductors and the electrical
insulating material, wherein the cap comprises deformable electrical
25 insulating material and is located against ends of the protrusions such that
the protrusions can extend into the cap by deformation of the material of

the cap as the cap is pressed against the protrusions.

21. An electrical bus bar assembly as in claim 20 wherein the
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deformable electrical insulating material of the cap comprises extruded

plastic or polymer material.

22. An electrical bus bar assembly as in claim 21 wherein the
5 electrical insulating material located between the bus bar conductors

comprises epoxy material.

23. An electrical bus bar assembly as in claim 20 wherein the cap
comprises a general cross sectional inverted U shape with outer legs

10 tapered inward towards each other.

24. An electrical bus bar assembly as in claim 23 wherein the cap
clamps portions of the electrical bus bar conductors and electrical
insulating material located between the bus bar conductors against each

15  other by the outer legs of the cap.

25. An electrical bus bar assembly as in claim 20 wherein the
electrical bus bar conductors comprise generally flat elongate members,
and wherein the protrusions are longitudinally offset relative to each other

20 among different ones of the electrical bus bar conductors.

26. An electrical bus bar assembly as in claim 20 wherein the cap
comprises means for clamping the electrical bus bar conductors and
electrical insulating material located between the bus bar conductors

25 together.

27. An electrical bus bar assembly comprising:
a housing comprising layers of electrical insulating material and a

cap connected to outer ones of the layers; and
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5 circuit board by the press-fit connection sections.

28. An electrical bus bar assembly as in claim 27 wherein the cap is

comprised of deformable plastic material.

10 29. An electrical bus bar assembly as in claim 28 wherein the bus
bars each comprise a second opposite edge with a plurality of projections,
at least one of the projections projecting into the cap with the plastic

material of the cap deforming thereat.

15 30. An electrical bus bar assembly as in claim 27 wherein the cap
comprises means for clamping the layers of electrical insulating material

and the bus bars together.

31. An electrical bus bar assembly as in claim 27 wherein the cap

20 comprises an extruded plastic or polymer member.

32. A method of assembling an electrical bus bar assembly
comprising steps of:
providing a plurality of elongate electrical bus bars with through-
25 hole, press-fit connection sections extending from a first elongate edge;
providing electrically insulating layers between the bus bars; and
connecting an elongate cap to the bus bars and the layers, the cap
contacting projections on a second opposite elongate the edge of the bus

bars,
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wherein the cap can deform to compensate for manufacturing tolerances

between heights of the projections relative to each other.

33. A method as in claim 32 further comprising providing the cap as

an extruded plastic or polymer member.

34. A method as in cleim 32 further comprising the cap clamping the
10 bus bars and the insulating layers together between opposite deflectable

legs of the cap.



