COMBI NED W RE LEAD AND | NTERPHASE BARRI ER FOR PONER RIe-2

SW TCHES CROSS REFERENCE TO RELATED APPLI APP&s “’%-
The subject matter for this invention is related to concurrently filed

co- pendi ng applications; U S. patent application serial nunber

864, 104 , (96- PDC- 547) entitled "CGircuit Interrupter Wth Covered
Accessory Case, Adjustable Under Voltage Rel ay, Sel f-Retaining
Coll ar and One-Piece Rail Attachnment”; U S. patent application 5

serial number 864. 095 ; (96-PDC-110) entitled "Gircuit Interrupter
Wth Pl asma Arc Accel eration Chanber and Contact Arm Housing"; and
U. S. patent application serial nunber 864,141 , (95-PDC- 369)
entitled "Circuit Breaker Wth Wl ded Contact Inter-lock, Gas

Seal i ng Cam Ri der and Doubl e Rate Spri ng"‘.1 -

BACKGROUND OF THE | NVENTI ON 10 Field of the Invention

This invention relates to power sw tching devices having attachnments with
el ectrical | eadsCOMBINED VIRE {EAR AND INTERRHASE BARRIERI FORBOWER

encl osing the swi tching devi cgwktcHEBarticularly, it relates to an
insul ative wire | ead which gui des the attachnment wiring between
power term nals and si 15 Jraeﬁ | | barrier

whi ch increases the oversurt deFJ@&%E uetm&gﬁ%MI ti phase

swi tchi ng TiR\subR6t matter for thiBRR4MMIGH!E rklafed tBRoh&Utrently filed co-pending LOW

vol t age power switches such as, for instance, circuit breakérs, contactors
and over | oad applicajionsy Jp$.cpatent application sexialomvimher 186814 10t od_ | (OGRDC-547)

LR e R e T e e
while Tine t Qefy)def- ﬁétﬁnﬁﬂél%'aﬁd BHeviest ﬁéifi%ttgé’hxﬁézﬂ@, U.S. patent application

5 serial number __864.,095 ; (96-PDC-110) entitled “Circuit Interrupter With Plasma
Arc Acceleration Chamber and Contact Arm Housing”; and U.S. patent application
serial number _864,141 , (95-PDC-369) entitled “Circuit Breaker With Welded
Contact Inter-lock, Gas Sealing Cam Rider and Double Rate Spring”.

BACKGROUND OF THE INVENTION
10 ield e Inventi

This invention relates to power switching devices having attachments with
electrical leads” which are routed externally of the molded housing enclosing the
switching device. More particularly, it relates to an insulative wire lead which guides
the attachment wiring between power terminals and simultaneously provides an insulative

15 barrier which increases the oversurface distance between phases of multiphase switching
devices. '
Background Information

Low voltage power switches such as, for instance, circuit breakers, contactors

and overload relays, typically have a switching unit mounted in an insulative molded
20 housing. Commonly, multiphase load terminals are mounted side-by-side in recesses in

one end of the molding housing, while line terminals are similarly mounted side-by-side
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- 2- In recesses in the opposite end. In many installations,
attachnents providing electrical outputs fromor inputs to the

swi tching device are provided within the nol ded housing. Exanpl es
of these attachnents are bell alarns prov2ding an indication of a tripped
condition and a shunt trip device by which a circuit breaker can be tripped
remotely. Snrecesses in the opposite end.| In mahy irsvillatibng) attachnents providingélectriest a
panel and the attachnment wWring is routed to the panel. |In many
cases, the AUPHES RO onnpuisdo the switching dguice are provided within theomeided housingt her
cases, the | LI |t h ack fac f the.swtch .

housi ng. | taﬁ%&g@%% %thﬂ%g@@ggée %Pm epfﬁ}l,@m(g[ ?%é’?‘%aﬁ’tonvﬁfr%@wqdh
wWire ties. condition ands sHunt VIEEhy Which | Kiale¥ ichs GRRBRIy M I es
are routed through a channelﬁﬂ.?l%e 3}rml de(rthiﬁlrﬂctu?the h(k)%lllsi ngq%ﬂaege. fiy.

In sond install at Typisally the ismitching Wewice dsljnzommated om b rdehands the gatadimaentnot

permt side exit .of the attach t wires. SO ttachpents, are, bei ng

of fered as WIrIng is royied {0 EPWTEE‘H‘-I’S%C%S% & g‘“ﬁ“‘c‘ﬁ’ﬁ‘ﬂ&%ﬁ?@"' fithene
cover of th ¢ 1 Chi \&' S8 w&&g . I.b i L h. rear
exit of t he%ﬁ%. m?%lﬂ%?l eavéghet %tteacglr?gmace %’fl&?%lgcﬁ%g?%ée J?rghgne%“ si ng
where the p inge "vis'wnine i thekaiases o taneéahe aftivhnitht VRS With wire ties.

wi ring nust be physically separated and electrically isolated fromthese
ternm nal s ari at least one instance osideexiting egachment wites are routed through a chiieele i s a
need erefore for an inproved wire |ead for attachment wiring for

00 £ e P Tt BRUSEE bust

power “Switc There is a particular need for
such a wire |ead fpogorfd itdMatiohs mﬁgbeweeh%a'c olded Hbhiil nd
faces of power sw tches which sﬁgges he wiri njga ??to%tﬁeq%ggv\lgggda&en&

term nal s arpermitnside texit afcthel attachntent wires. Also, attachmehbeare beingaoffewetingr need

for such a wire | ead ichis Si npl e, inexpensive and . ..easy to use
and i nst al | .Opsigns or add-ons mountable in compartments Jpthggeverpl theswirhingdevige

These needs giich of HG/con L A SLhAkiN 0GR CFhb holllng hod ol pPGLET 0

swi t chi ng appara or *an el éctric power Cifr aving a t

devi ces molded GOSIOE Seherd thicsowtb@iinklo Ufd Rigateti! NHEWSE | the tabinnsin

exiting the sw tch housing adj acent power term nal s spaced apart
and at an erfiringgeussbe phesieallytseparated anchejectri olated ifrosw these teamipalscamdnenber
havi ng an el gngat ed body .wi.th a | ongitudinally extending passage
t hr ough whi gﬂlénegfeg&cﬁg!éc&?rsr eads are routed is secured to the end face

There is a need therefore for an improved wire lead for attachment wiring for
power switching devices.

20 There is-a particular need for such a wire lead for guiding attachment wiring
exiting the end faces of power switches which spaces the wiring from the power
terminals and connected conductors.

There is a further need for such a wire lead which is simple, inexpensive and
easy to use and install.

25 SUMMARY OF THE INVENTION

These needs and others are satisfied by the invention which is directed to
switching apparatus for an electric power circuit having an attachment device
connected in the switch housing with electrical leads exiting the switch housing
adjacent power terminals spaced apart and at an end face of the switch housing. An

30 insulative guide member having an elongated body with a longitudinally extending
passage through which the electrical leads are routed is secured to the end face

adjacent to the power terminals. Thus, the electrical leads are routed near the power



adj acent to the power termnals. Thus, the electrical |eads are routed near

t-he power : -3 -
“terminals but are electrically insulated and physically separated therefrom

by the i nsul ati ve guide nenber.‘ﬁypically, the power termnals are

nmounted in term nal recesses extending generally froma front face

to a rear facterofinaldut aie clactrically ingulated and physically separated dbérefronoby ¢he t
the switch housi at an exi oj.nt, aced fromthe rear face , 5 . of the
Swi t oh housi niPSulRvE 1euids Brmhers o THRGSDA he Rewer EHmiTels e ated s

ext ends %%&nhﬁl? %PP“J] ' WATeTIEY AlsAfch
term nal receges’cggggssu stanti y ?%n?af}&’?rf%\r%t%%g exil téggfh%t to {i{?gﬁi‘rﬂ ar
face. The el oMheteidtrivaliieads exitthe switeH hdusing ag ah €xit point spaced fronbthe reatt facels
bet ween adj acent term nal recesses and extends laterally outward

from t hed end Phthe syitchihousing audthe slonzatgd boady efthe insylative pwide membes extends ng

the
an insulative {10 [ | |, for t t I achnent, | Lt al.
_provi des an o@g‘?‘&ﬂ’? gg(g‘f%ﬁegﬁ’éﬁ%gwﬂgh h(;ns{ng ag%c%ﬂée’% At ﬂggleﬂ:??gs?gﬁﬁbﬁgp{lﬂ)y
recesses gr eatfﬁfmw@exkgﬁir&&a%aee&%a@em tedi Bty of the insulatiRCAAEES
over the end face to reduce the potential for ash over.

Preferably, tmemberrextands betwbenafljacéns temmsinalatecessespanddextensistiaterdlly @gwarded t o
Pref r abl y. 140 the,Gad sl STk PUFGS 56 S 20U BRIRE % ISRRGYS |
the endygace. rhitidh channel for HEalrhdhledt leiad ¥ AbAHGRkEs ERGCHRAL: G

C as a ase, a p

i nvention, the sw ousi ng ! rimary cover nating
Wi th the basebafwten fifReniRIMinGDYesses gidaterthaniBiey spacing betwesiOtR! terrhidal hi s
case, the tongue extending longitudinally on the el ongated body

engages al i gn&eregses ®vestherendfacetpiraducy thepetential dot flashinyee. The groove in
t he base 20 ha fiLest,crpss section, .and e qgroove in the primary
cover has a second%.é%t?g%bli "“eemgats‘i@?ﬁhyoﬂf@ﬁ%ﬁ“ﬁagﬁvﬁ%“&%m i 5¥e er
than a correspeidficd bR Swatth Houdike b a'tdhgue-and-groovecaiRectRAC  Praferablpe’ eby
form ng a shoulder. The tongue on th iél ong%auteeagdbggd?/ has a ; fP’r st
portionisv t h sherompuesigosn the eloapdtednbotiyrandt thetgreots istn chosnd facd.i da of

t he groove jn the base and a second porti.on with a cross section

C(r)]rrpl i _rreRt ar %/PPBiCPHélYZinanmg%Q}EMQS‘F@% of the jipyentign, ﬂ’@ W*CWS%V’BS_ %ucﬂ
that wth a Thhed nagﬁéi%]rh&]ﬂer %ﬂl@ﬁg%\ﬂf’&e base and a sgéﬁqlﬁghﬁ&vgp&%ég)&‘ﬁayi the

base and the secod on o ~tongueengagi n . ooV n
the primary cegedr. ([HhehisaRed|dthebhgiRNexténdii® 16rpGdidailp ohothie dleskated body

| ongi tudi nally between the shoul der and the secondary cover. .

As anot her aspagagedaligned groones in the primary coverandethic basei cEhengrogue i the base

i nsul atiye 30 arriers can be ed to electri.cal | i sQl ate conductors
ext endi ‘Jﬁ% bet \k)@%ﬁ @;ﬁgcross se&xon, and 'ﬁe groove ?n?he primary cover %as a second Cross

-

section, including a dimension greater than a corresponding dimension of the first

cross section, thereby forming a shoulder. The tongue on the elongated body has a

first portion with a cross section complimentary to the first cross section of the

groove in the base and a second portion with a cross section complimentary to the

25 second cross section in the primary cover such that with a first portion of the tongue

engaging the groove in the base and the secondaportion of the tongue engaging the

groove in the primary cover, the second portion of the tongue is captured
longitudinally between the shoulder and the secondary cover.

As another aspect of the invention, the elongated bodies of several insulative

30 barriers can be used to electrically isolate conductors extending between two

switching units and secured to the end faces of the two switching units between the



switching units and secured to the end faces of the two switching units

bet ween t he -4 -

confronting term nals by tongue-in-groove connections. These insulative
“barriers can al so have | ongi t udi rreﬂ‘passages for routing electrical

| eads for attachnment needs. BRI EF DESCRI PTI ON OF

THE DRAW NGS confronting terminals by tongue-incgtadve conneetionsa rithieseyinslativecbarriersieai on

can be gained fromthe following 5 descripti the preferre

cbod ment s  wiAlip BEJoREIRKTR BSeees forrouing sisctical eadls foriafhieny e
PESCR [

ff
drawi ngs in which: 3R] P DSRUERNGS View with part
cut away of a switching device ncorporatrng tne 1nvention.
Figure 2 is an isonetri cApall ihderityndingrdfatie thvention cah belgainedvfioahthe Jolllewinge of
10 Figure 1. _ | Figure 3 is a_plan view of the conbination
of the s®i tchidescrdption: of she mprgferved embodiments whemytead tin qonjunctien nwith ythe over

renmoved, and a second:sw,tching devi,ce. DESCRI PTI ON OF
THE PREFRERRES%BE%%M‘;“ SIWHE"  poforring to Figures 1 and 2,
swi t ching appar at usg 138 ot isbhhekicd YRV ¥ith 1#3} cut away ok Wi Wevice

starter, overload relfay and the i ke 1 has a ded casing 3 whic
i ncl udes a basiacérporatingitheinyentioner 7 and a secondary cover 9. The nol ded

[PTION-O

case or housi ng_encl gses a swi tching device 11 which can be

manual |y operat ed bEigHres3l§ am isometric partighy, gxploded ¥jew-of the spaching deyice of
front fﬁge 15 ehle housi ng 3. The sw tching device 11 shown is a
t hree phase devVPce Which is connected to three adjacent power term nals 20

17 located in spacepigaRd fs d glanviedl of the €6mbinafién o thaswiktHingakeicd bf Figdree
housi ng. Theset&ower termnals 17 are connected to the phase

conduct ors 23al shawdvwith the sesondary cover removed, auidia. segpnd switchingevieeer i nal s
are provided in termn Q. ‘shmmthe opposite
end of the housing for ' tad sl rs (not

shown) . 25 Referriﬂ\g;g) Fifgulds lm} g??&;ﬁéﬁiﬁ%‘iﬁ%@h&% aQEfrmﬁ\; bRaRgEN

device 25 which is recei a recess In the top of the

pri mary 1§over cohnuetbr| nossrcstarters beerlvat relap and diet kilkei hbas a molded casiagidcwhith i n
a known manner. This attachnent device_can be an out put devi ce which

provi des an eliBeludespass 4y Raprimary; coxer hand Asecandaryqoyer 2. Fheimelded\faseiori s a

circuit break . the. 0 . O 1 ' or
an overl oad c?&%ﬁwgﬂdﬁﬁsc COU gr@glcg 11%@%@%@9&; ab‘:“%& ge r%&Pigsg{/im&Pch.
Al ternatively, hanhR 1Bt WHiER PRIjéctsiR Y GSfréiit faded 5T theWdtising 3. The switching device

11 shown is a three phase device which is connected to three adjacent power terminals

20 17 located in spaced apart terminal recesses 19 in an end face 21 of the housing.
These power terminals 17 are connected to the phase conductors 23a - 23¢ of a power
circuit. Similar power terminals are provided in terminal recesses (both not shown)
in the opposite end of the housing for connection to additional phase conductors (not
shown).

25 The switch 1 incorporates at least one attachment device 25 which is received
in a recess 27 in the top of the primary cover 7 and interconnects with the switching
device 11 in a known manner. This attachment device can be an output device which
provides an electrical signal indicating the trip status if the switch is a circuit breaker,
the opened or closed condition of the switch, or an overload condition which could

30 lead to a tripping of the switch. Alternatively, the attachment device can be an input

device such as a shunt trip device which can respond to an external electrical signal



device such as a shunt trip device which can respond ffbs e‘ﬁiaq:enakplaced

el ectrical signal
£-5 - to renotely trip the switch open or an | ease
i [ in the

devi ce whi ch opens the switch ir¥esponse to | ow voltage in
protected circuit. The attachnent device 25 has el ectrical

| eads 29 whi choaemoteby triysithietswitehlopen or an undervelgereleasklddvice! WikicR bp&fy the -
cover 7 to an exit point 33 in the end face 21 of the housing 5 3

above a terni faitchdagesponsy toNpwoltage inthe pewested eifeuibhannel 31 direct the

i ch i S al i gned i TIF RapREp Y25l ERERIAPIedds 28 vinih B i ol o

for insertion phnrit 3¢ iMePrintRy c6RLY 1548 WRit pbidf 33 inmeemf&e%%'fgﬂﬁdaﬁngow
termnal 17. ypically, the swtch 1 is nounted wt

rear fac8 41 G ahove aterintinal récssss1hgMobded guides 35 dn thetchanmeliPp divect theneléctrical

ot her supportin nmber A43. It.is_co n.for the el ectrical |eads

29 of the attd raroRng ANopeBing 3748 the BEEATY,ERYSE 7ovhich issaligned méth another

support panel . f ' |t Lnt .33 of, 1he
nousing 5 Obning 39S Eec B cholP d K thdtodpn & i acft Blot et
termnals 17. engagihg @ie powdltonmidsl 17. el ectrical isolation and

physi cal separation for the electrical |eads 29 fromthe power 15
terminals 17 and t HEypikallyetheswitah i ds mongted iwith 4 reat fage 4diof ¢herpwhded hodsingr e
provi de .in accordance with the inyention. These jnsul ating guide
menbersqgach ih28 4, jjipport panel ofp 53?%@%}“"3?’.“4}'0@} 1§ fOmunQR: for of
the el ongat ed iQbicdt ledds B “iﬁtaélﬂme i | | Afag ove
53 in the housing % tgids%ecu?fe)ﬁtﬂhe e on%ta‘%eg%febzosc/i\@a ?%r?tﬁtg@ e&m%'%tl}g#lgg 3.
When secured isoppdrtipanel4Be Ad canght seen firotly Figare 1] thedxitepointrB3i ofl thy hbiisiig 20
about the level of the exit point 33 of the electrical |eads 29 fromthe

housing to a forthe electrica] leads 2 is aboive qne of te pasyer terminaly 17.0/n ender tocprovidg.

Th I ted . L tudi i 55

{hr ough ani ch Steacel B5pfon and posical Ggelabt i e Bt a2 d ROREHE pper
poi nt 335t 0 nearmihls 17ad tHeAslse/donductors 23, insulating guité mHerS S Arel prolided’ ©
2, in order to fix the position of each of the i nsul ating 25 gui de

nenbers 45 | origiacesiance| with thednyantiono Thgsminstlating gyide anemi%3s eachtineludase 5
h first tion, .phi h i h 53b i
S i mary o SR, 208% Sl LS 5 B E oS bodf T SR
di mensi on suchygsh ssf&gggeaﬁdysa Bidobe wnggaetrﬁgsigges mg&ugéﬁé%ﬁfng{.]@@ & the

correspondi ng di mensi on, di'fmensi on a ctron'b3a to ere
form a shoul ddwouSitig 3Si Wihearsequrediin placd, thd elongatedbodyo47 bitends essdriallg fepme has
a cross _30 section conplinentary to the cross section of the groove 53a

in the Blse, AhPpktherevel of the exit pom¥ 33 of the electrical leads 29 from the housing to a
point adjacent to the rear face 41 of the housing. The elongated body has a
longitudinaily extending passage 55 through which the electrical leads 29 are routed
from the exit point 33 to near the rear face 41.

As best seen in Figure 2, in order to fix the position of each of the insulating

25 guide members 45 longitudinally, the portion 53a of the groove 53 in the base 5 has
a first cross section, while the section of the groove 53b in the primary cover 7 has

a second cross section including a lateral dimension such as the dimension b which

is greater than the corresponding dimension, dimension a of the section 53a to thereby

form a shoulder 57. Similarly, a first, lower portion S1a of the tongue has a cross

30 section complimentary to the cross section of the groove 53a in the base, while the
upper, second portion 51b of the tongue has a cross section complimentary to that of

the cross section of the section of the groove 53b. Thus, when the tongue 51 on the
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upper, second portion 51b of the tongue has a crosdh B lacant ary
to that of the cross section of the section 53b.
Thus, when the tongue 51 on the

- 6 - i nsul ati ng gui de nmenber 48-is inserted in the associ ated
groove 53, the upper section .. Sl b of the tongue seats on-the
shoul der 57 tmsﬁia%nzﬁﬁldpmbebﬁ(ﬁmﬁmdimﬂlﬂamwooﬁeﬁ,theuppermactimr

ui ao STl shiapel £ 38 T SRRIder 3289 B g pipiomoL e amlRpe T o

whi ch ext ends : te}@%at\itlﬁges : e (ﬂ?ﬁﬁﬁf er 9
Is retained in p! a{:ga%/vegtgrt%ews | cgés me‘hégﬁggﬁ‘é‘égg tﬁlg pri mav}ré cover
7. member 45 lie rquined in/pesition by’ the cuvet! 9ovhith Extendsasen the
attachnent recess 27' in whi ch a second attachment devi ce (not

shown) can betopandrafdhefongue. hEhe segepslapyocover 9 is retained,in plage hy seraws 39 whi
channel 31' and exiting the nplded housing at the exit point 33" . 10 An
associ at ed ingggﬁi%ggﬁliaﬁ'e“mﬁgm 45 has an el ongated body 47 which is
secured t The PeinfiRf co e 7 %%g@?:éﬁ&d‘ﬁitﬂﬁ%e ; di@hxlﬁeﬁb&e@es&‘?gﬂle ol

engagi ng a groove 53 in ase. The electrical leads 29" for the
second att achwibich sise¢and attachmenttdesice (not shown) loan bghsectwed pritls duecleads 29f t he
The insul ative

associ ated insul at,i v ui.de nmenher 45. | ) :
gui de nember 33’35541-68 588‘1‘%}1 %W%M?ﬁ%@i%ﬂ% hoysingaat thesxitpoint 334 e

electrigpl le : : : ' hEGT e

over surfce  Aussotiandl il QAT HERbar SR chobeni body 37 ohE 830

thereby reduce theend'faqcZSobihe molded housirge® By a\tsﬁgd@enwsﬁga%rggrargragw53 ihi s
e

oversurface di stance 61 between power termnals can

increased by theebase. rihieceledtrical dends 206 fiar thy secomdi atlachment|devige @34 areneouted
el ongat ed bod&‘rggg%%gdpagsraggggz%ﬁ)l eaesécgc? d ﬂéﬂ%ﬁﬁ%fﬁ&'ﬁﬁ O%it r5d opposite to

t he tongue 20 t he inventi on,
as shown in Fi gur eT8e idsiBtive stide ety nt i HE@?E&I Pt sed
to isolate the phase conductors 23[er£r%ﬁ5qg)§[oelylﬁm‘gﬁ% 23 err &ggl(tené?ﬁegu
bet weenls er m thelelectriabteafls 29 fof [the attachmenttdevices 28, dus alsd inrseasd theraversafface
confronting swtch

its . 1, and 1[err] having housings 3[err]_,
and 3[err] redi5RBEs 3@%%%@%@9%&%@@%@ @dows@g&de%etgedb%@%lsf 47
H | . . ; , ) .
o TR0 THRMIERITHOFbhet B U R
S3[err] in thelsantbe afrdas@d by diiedor more ribs 68l exteading Nogitldimlly dl6sg @Rrent
the switch 1[err] could be a contactor and the switch 1[err] an

overl oad r el aglongatedbeds 4% apd preferablyextending Jateraliy ongveard pppasite do the tanguer cui t
breakerzdand tgf

As another aspect of the invention, as shown in Figure 3, the insulative guide
members 45 can be used to isolate the phase conductors 23, 23, and 23, extending
between terminals 17,, - 17, and terminals such as 17,, of confronting switch units
1, and L, having housings 3, and 3 respectively. In this instance, the elongated

25 bodies 47 can have longitudinally extending tongues 51; and 5}, extending along
opposite edges for engagement with the grooves 53, and 53, in the switches 1, and
1,. Insuch an arrangement, the switch 1, could be a contactor and the switch 1, an
overload relay. In other applications, the switch 1, could be a circuit breaker and the
switch 1, a contactor. In this application, the leads 29 of one or more attachment
30 devices 25 could be routed through the passages 55 in the elongated bodies 47 of the

insulative guide members.
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switch 12 a contactor. In this application, the | eads 29 of one or nore

attachnent 30 devices 25 could be routed through the passages 55 in the
el ongat ed bodi es 47 of the i nsul ative gui de nenbers.

-7- In both enbodi nents sfown, the tongue-and-groove
connections could be reversed so that the tongue was on the switch
and the groove was Inrbdthembodingaitssshown, the torigns-ahdigrosvebominections woaldebe t he
arrangenent shown | s preferred. VWil e specific

enbodi nent s ofreyessed sp, that fhertongrecwaem thecsvitchiand the groove wagdnthe elopgated | |

be appreci ated t | ﬁl’é&; di fications and
alternatives Mcﬁ%gée?aw‘%g‘%&@a “@MMQ@*‘HM E{aDof the overall
teachings of the WHilE SheHid anb&ﬁﬁeﬁalomeymv&ﬂww&eh déscribed in
arrangenents disclosed are neant to be illustrative only and not

limting5as t detaile itswilithe appraciates ity thosevskilteld m$heta1t ﬂntgmmls mddifications and f ul |

E)Erfadt hoft h%ltgll'n%h‘?gk tgp O%Q%Egﬂsaggulgggdeve op%lllm 1815’1' V%ee pegcr:helggfs of the
disclosure. Accordingly, the particular arrangements disclosed are meant to be
illustrative only and not limiting as to the scope of invention which is to be given the

full breadth of the claims appended and any and all equivalents thereof.



What is Cained is: 1. Swi t chi ng
apparatus (1) for an electric power circuit conpri si ng:

o L M e g o s

power termnals (27)-fof conrfecting said swtching device

(11) to said electrical circuit nmounted in spaced relation at an end face
(21) of said switch housing (3);

an attachment device (25) connected in said housing (3) to

said switching device (11) and having electrical |eads (29) exiting said
switch 10 housing (3) adjacent said power termnals; and

at | east one insulative guide nenber (45) having an

el ongated body (47) with a |ongitudinally extending passage (55) through

whi ch said electrical leads (29) are routed, and neans
(51,53) securing said elongated body (47) to said end face
(21) adjacent said power terminals (17)-8-15 2.
The swit chi nS aBpar Et us g;) of Claim1l wherein said housing

(3) has term L =(19) in said end face (21) in which said power
termnals 1. (Swilchivge appuriues, (15 afod bAr WBigblic RARss eicif 9)
extend generally froma front face (15) to a rear face
(41) of sai dcﬁB{{f@?'Hg (3), said electrical leads (27) exit said switch

housing (3) at an exit poi nta_l,vaﬁ;}-.r@pa,ﬁg @)t rom sai d rear face (41) and said

el ongated 20 ns fiv (45)
extends al ong said end face a( §°h"?9 doevace%‘ﬂmounléec? g‘l\# "Qé{% nal
recesses (19) substantially dowemtemisaleXHy) R ditinnéaﬁ')g bﬁdsmd;hmg device

rear face ( 4]( 1)rto said electrica) cireuit mounted in spaced reiation at an enﬁ gﬂf@ («5{2@0‘% G (47)

apparatus (1)
of said |nsulsamcwnomgj@)ﬂenber (45) extends transversely 25
bet ween adj acent term nal reces

The switching apparatus (1) %\‘a in%f@emﬁ?eﬁ)@ga?ﬁed in said housing (3) to

el Ongat ed boayid 4witchirig aawde ("3 bAd iningueKetribaineats (25) exititgsdri ket al | y
: :?gt prow de ahoysiog &) adi n{sald powertgpn%nglgcaené 21) of said switch housing (3)

at least one insulative guide member (45) having an
elongated body (47) with a longitudinally extending passage (55) through which
said electrical leads (29) are routed, and means (51,53) securing said elongated
body (47) to said end face (21) adjacent said power terminais (17).
15 2, The switching apparatus (1) of Claim 1 wherein said housing
(3) has terminal recesses (19) in said end face (21) in which said power terminals
(17) are mounted, said terminal recesses (19) extend generally from a front face
(15) to a rear face (41) of said housing (3), said electrical leads (27) exit said switch
housing (3) at an exit point (33) spaced from said rear face (41) and said elongated
20 body {47) of said insulative guide member (45) extends along said end face (21)
adjacent said terminal recesses (19) substantially from said exit point (33) to said
rear face (41).
3. The switching apparatus (1) of Claim 2 wherein said
elongated body (47) of said insulative guide member (45) extends transversely
25 between adjacent terminal recesses (19).
4, The switching apparatus (1) of Claim 3 wherein said
elongated body (47) of said insulative guide member (45) extends laterally outward
from said end face (21) of said switch housing (3) to provide an oversurface



-9- —__ distance (61) between said adjacent termnal recesses
(19) greater t han spacing bet ween said term nal .recesses (19) over

oo .. ™ T

face 51*53) Secdring said el ongated body (47) e (21)
conprises a tongue 5 (51) on one of said elongated body (47) and said
end face (21), and a groove (53) on the other of said el ongated body
(47) and said end face (21) which is engdyed by said tongue (51).

6. The switching apparatus (1) of Claim5 wherein said tongue (51)
Is on said el ongated body (47) and said groove (53) is in said end face
(21). 10 7. The switching apparatus (1) of Claiml
wherein said neans (51, 53) securing said elongated body (47) to said
end face (21) conprises a tongue (51) on one of said el ongated body
(47) and said end face (21) and a groove (53) in the other of said
el ongat ed body (47) and said end face (21) which is engaged by sai d
tongue (51). The swi tching paratus (1) of
Claim 7 wherei <il1st§a+‘%| (&R betwerp said adJé!Cﬁ@hW@@hf%;S&%@ﬁﬁaéeﬁtmfaﬁe specing)

| ocking sai d t}%iﬁh'&Sﬁélerfﬁir%’l}édéﬁgésw@)%rsaldendfaﬁﬁﬁ nt in said groove

(53). he swi t chi ng -appar at us “of d ai m 1 wherein
said switch housing 5. ( 3Theswiichingaprarats 41X &) Claim grwherein said sreans)

mating with Sacsd 533 86curing sﬁﬂ%l&nga?&i borgﬂqmasra}ﬂ érm/@éu gﬁ? c%g%é’ésda ng[]@r y

cover (7), and wherein said securin rises

tohigue (51) exPdham RGe ChAYH Eipngated landar(@aaru! wida faére (Bdkind a groovg £68) and
al i gned groovegy %S&né%*)satdﬂe:sag&e@ bbaww) GAYSGid dnd g &1l whm .{ags"age? 5)

whi ch are engaged é{nsal t ongue , Said groove (53a) I'n sai
havi ng a by $3iq tangue (2. sectlon sal d groove (53b) in said primary

cover (7) having a secongl 25The %ﬁ&ﬁnﬁﬁﬂdr%sl(wmgws%ﬁ’éraﬁns%.d%ngtIOn

greater than a _correspondi ng di nmension of I rst cross se

to forma shoulPdkis onsajd elgngated bed@ 7] 8nd said granye453)ils inysaid end facgd2 )i on
(%@a) with a cross sectipn CofRd sWRHiIfY ¥ M}a@gl(q)} (f>ﬂ(§l§fm qr\{?ﬁé'eﬁsgs% ggnd a
secon

second portion éSlb) with a cross sectlon conpl'e tary to sal

cross s&d53b pecusing isaidiplengated baglyi (47 tprsaid qnsirfﬁ%tmo somprigds & tangue
tongue (51) engapbmenéaf shid elongated body (47) and said end face (21) and a groove (53) in

the other of said elongated body (47) and said end face (21) which is engaged by
said tongue (51). '
15 8. The switching apparatus (1) of Claim 7 wherein said securing
means (51,53) includes means (9,57) locking said tongue (51) from longitudinal
movement in said groove (53).
9. The switching apparatus (1) of Claim 1 wherein said switch housing
(3) comprises a base (5), a primary cover (7) mating with said base (5) and a
20 secondary cover (9) on said primary cover (7), and wherein said securing means
(51,53) comprises a tongue (51) extending longitudinally on said elongated body
(47) and aligned grooves (63b,53a) in said primary cover (7} and said base (5)
which are engaged by said tongue (51), said groove (53a) in said base (5) having a
first cross section, said groove (53b) in said primary cover (7) having a second
25 cross section including a dimension (b) greater than a corresponding dimension of
said first cross section to form a shoulder (57), said tongue (51) having a first
portion (51a) with a cross section complementary to said first cross section, and a
second portion (51b) with a cross section complementary to said second cross
section, such that with said first portion {51a) of said tongue (51) engaging said
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e co, TRIGE55 2. R+

sai d second pdrtitont(51b)s of* sai d tongue (51

| ongi tudi nal |y between sa|d shouldei (57) and said secondary cover
(9). 5 The =497 t chi ng a parat usag)l) of Caim9
wherei n said grsyedss3a) in salc{ Base P)ANg said sege E@”‘(’B)( Pfpraidiangue d§er (7)

ext end betwee @n%ébnﬁg? S5l drsve @QBB in sald d)r'irﬁﬁﬁsc%%r 3 9aid Qet?d'i‘tbcbo?ﬁ& L ﬁoi( 21) .

11. The swi tchi ng appar at us % wherfel n sa ted
body (47) has Sad| iapgye (5t isesaptused mgmlaaltyr beiwean @aith shauldes (@Z)l;anqcsaad
provi di ng an gy@i{nﬂéwmr@stance (61) between said adjacent term nal
recesses (19) greater t han a di stance between said adjacent term nal
redesses (19) over Osai Jhgr%vrtptyeg apparptus (1) of Claim 9 wherein said grpoves The

swi t chi ng app@gﬁtyﬂ)) Grl%an&fba% %)@ndlﬂnrﬁm?"csbér (?)'J‘éﬁend betwesh ¥4 Ef@fjteprﬂi%l (47)

has at | east one 8 udi nal % extending rib proj ecting
| ateral ly outWHSQSr 9 58 erdiaga(zl: body (47) further i ncreasi ng said

oversurface di stanqe (Ghk- switching apparatus p) of Faim S'WhH&BIN Said
apparatus 91) for connection in an electric circurt conprising:

a pl aner suppslongaerpedy #3)  hasoa lateral dimension outward from seid jendt fagei @thi ng
unig (1) coMbpichidit anfdvedurtaes tshhdes1) betweeﬁvéa?a HiRentRifingl f 8fes,)

support nenber (43) and having a first set of

spaced apart 619) greatsp thagca ctr nce between said ad;acent terminal recessgss@@b@uer
sw t chi ng uni Earﬁjehdff 2|1 |ng a second housing (32) havi ng a second
set of power termnal aced apart on an end face (21) and 25
mounted in spaced rel at|3n t h§a§‘d't‘¥h"igstapﬁ§[?§ﬁ'$19ﬁx FHieklgm dh whergin seisher

suppor t gaea ﬂoﬂ§)(4v1 hés %@'lé&s? eﬁe rlé’ng‘it%ﬁrnﬁfly rasewﬁamft; 633 p?gj(a(]:t?r) in

confronting gene gnnment first al s
( 1];:; laterally outward from sald elgng,%ed apd)f;@ﬂd] further @mn@m e¥erswiade r st
sai d power t egistdmnab$61). (17) with said second set of power termnals
(17); and 30 insul ative barrier means (45)

conpri si ng el ongat ed bodBes SW'tCth@PPa@}Q‘tseﬂHl fieg cornentien in; an @lgstigpower
conductors (28} @tnistigingt N9 means (51, 53) securing side edges of

said el ongated bodies (47) to said end faces ('21‘.2’i of said
a plannar support member {43); _

20 a first switching unit (1) comprising a first housing (3)
mounted on said planner support member (43) and having a first set of power
terminals (17) spaced apart on an end face (21);
. a second switching unit (1) comprising a second housing (3;)
having a second set of power terminals (17) spaced apart on an end face (21) and
25 mounted in spaced relation to said first housing (34) on said plannar support
member (43) with said second set of power terminals (17) in confronting general
alignment with the first set of power terminals (17);
a set of conductors (23) connecting first said power terminals
(17) with said second set of power terminals (17); and
30 insulative barrier means {45) comprising elongated bodies
(47) extending between said power conductors (23) and securing means (51,53)
securing side edges of said elongated bodies (47) to said end faces (21) of said
first and second housings (34, 3;) between said power terminals (17) on said end
faces (21).
35 14.  The switching apparatus (1) of Claim 13 wherein said
securing means (51,53) comprises tongues (51,4, 51,) on one of said side edges of
said elongated bodies (47) and said end faces (21), and grooves (53, 53;) on the
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first and sec ' . ( err], 3[err bet ween erm al s
(|17) on said Hﬂlﬂﬂﬂilﬂﬁ@g%ﬁ‘&m% 3[5 1) Tﬁé"éﬂ {mr \#‘t chi ng
apparatus (1) A ql rein said securi Mll

conprises tongues (51,[err], 51[err]) on one of sai

sai d el ongated bodies (47) and said end faces (21), and grooves (53[err]
532) on the - -

ot her of said side edges of said el ongated bodies (47) and said end faces
(21) whi ch are engaged by said tongues (51[err], 51[err]).

15. The switching apparatus of C aim 14 wherein one of said swi t chi ng
devices (1[err], 1[err]) has attachnent neans (25) in said housing (3) with
5 el ectrical leads (29) exiting said housing (3) adjacent an el ongated
body (47) of said insulative barrter nmeans (45) and spaced from said
pl anar suppor othesrferaid side edges)of saitelahgated rbodlieisd(42) and saitlerb tyces 42)) of
said insul ate p ge (55) extending toward said
pl anar suppor?“hti)&{ %?“Pé@%a?‘ﬂ ﬁwg\%ﬁ?g?’aéﬁ? said electrical |eads (29)
are routed to said planab. sa';b'qeoswitating)appém&)s oflClaim 14 wherein one of Isaid

h i t chi f ' . i £.chi
dovi ces. (1 or FPRETNG déficet 4 1oy vl Rednigh Fedn8 8ok In, 580 hoyepng) ik "
elgctrical electricah tend6 129) exifing s@jd Jwiudingo@} iadiacest) araéjoageleﬁ oy e(d@nohit ed
ol anar  suppor AL ARt bREl AelE (I8 dgCloalEE Bom 3 oRteE BOER oA ;¢
sai d i nsul at ed43¥)aand ewherdin) sdich slongated dagly (#83) of Sam) insvtateddbardert @5nhas sai d

pl anar suppor &,agg Ssgégi)enﬁﬂé W&d"‘%}& ?Ia?'@éesupport m%tn%%} (Aéj%mu%ﬁ %’1[((,1129)

are routed to'sai ar suppo
said electncal leads (29) are routed to said plannar support member (43).

10 16.  The switching apparatus (1) of Claim 13 wherein one of said
switching devices (14, 1) has attachment means in said housing (3) with electrical
leads (29) exiting said housing (3) adjacent an elongated body (47) of said
insulative barrier means (45) and spaced from said plannar support member (43),
and wh'erein said elongated body (47) of said insulated barrier (45) has a passage

15 (85) extending toward said plannar support member (43) through which said
electrical leads (29) are routed to said plannar support member (43).
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