e Y
- o 353530

586 Installation Kit For Undercarpet Wring System THi's i nventi on

] es generally to the in- stallation of wiring systenms and nore

.phRytficularly to a group of interrel Ated conponents for use in installing 5

nultlconductor Ie syst ens f% under carpet use. One presently known
e of underldFT %étem?'ﬁ | utEPEREARPEM| t BIdGCt SYSTRRRe whi ch
i s assebbl ed betmeen a plastlc shield and a netallic shield. 107" <The

cabl e assenbly, conpri t . '
install ed between a fl 3%‘?95 gggggte § pestf i%%‘gé%gi%h | i‘%}# gﬁor cabl
i ncl udes a pISt!Fﬁd-lLatt,n-Q;i ¢f. awizphingt sysa:lemsnmtmzsempami@mé_a;mty taiaed in

a casing conag%&&p for I | Sy S he
plastic _shiel’d p OVIdeS cus%?ggh 9] dﬂ%ﬂﬁ{?%%%ductoﬁﬁ ég SO asgto
resi st Bhe abdad WW%‘S‘P'QOG pabﬂ-el rsgrsﬁemmef@abugdemm%mm-

proj ections extending upwardly fromthe floor, such proj-ections belng
especially prevalent if_the floor is nmade of concrete or a 20 nLIar

coarse building nmateri dNe BRESABEAY| Kaowm P 2F sied Eiré’tarﬁﬂﬁ}:o‘l’

cabl ed! nsul ﬁgysltelny mhh:l@félal B3aet mdxltﬁirdwﬁihl | ¢ter caapae. Wi ei:%l call'y
roundi ng t | e an Gtri con uctlv £ect | ma

ol erce the nepREmEdedh Bty Bokigstis sield SAd & mgtUEE SHTLER, ™

ener gi ked, cﬁhéucﬁhiaﬁa&#&mhﬁ?;leompm&sﬂny théﬂeahlélahd.gnﬁumdﬂd so as

to.protect a ri,c

| nagrruch as Srt%% | con%gi;% a%lge an %tc“hlé% %éﬁé%{‘dh %Ilé%)taé %d

positlvely aPVQ@&M@HQ)QﬂXPﬁ%Ah@; 3The myilitigonsdiyeter §§h¥%}kﬂchﬁﬁ§$

thelr instal bapioiallile B Seide BQéEhQﬁ.‘dat])’ é&?&ué?ﬁrga%ﬁ £ebeon-

install ed with- out t € sh ds or t once | nst hi el ds coul d

move rel ati vEaiBethd i GRS inGr OPPFasEth @ HothiBnsheeth oL Slectrpsadd
ei therjgsi deihB@1aRidn . C ™ epUagtithenda1d prePiaésshi ubhicwchogxeneed

cable runs a greater ri o)
glt%conductor cable so as to resist the abrasion and

4

possible piercing of the cable insulation by projections
extending upwardly from the floor, such projections being
especially prevalent if the floor is made of concrete or a
20 similar coarse building material. The metallic shield
resists piercing of the cable insulation by an object
inserted through the carpet. By electrically grounding
the metallic shield, any electrically conductive object
which may pierce the metallic shield and contact a "hot™,
25 i.e., electrically energized, conductor of the multi-
conductor cable will be grounded so as to protect a
person who contacts the object from electrical hazard.
Inasmuch as the multiconductor cable and the
two shields may not be positively attached to each other
30 either before, during or after their installation, there
is the possibility that the cable could be installed with-
out the shields or that, once installed, the shields could
move relative to the cable, thereby leaving a portion of
the cable exposed either aside the metallic shield or the
35 plastic shield. Such exposed cable runs a greater risk of

L



‘?2- bei ng pierced than a properly covered cable and, therefore, presen /
el'eetrical hazard. \Were the nmetallic shield is properly posi- tioned &bo
4t he cable, there rermai ns the possibility 5 that the netallic shield w
not be properly: grounded, for instance, by “faiTure to electrlcally ‘cohnect
it to ground.. Like a properly grounded shield which is im properly -

Toog: bunded mat al 1o S P A e 4R A 8 ol BReE) BoyRrdd LanDE R, 2

si Mat i on. Suchl&ﬂﬁﬁ? %ﬁﬁntﬁraMgebqstencahchadesda net wor k of cabl e
assenbl i es, the .individual wgabte e ecLr 0 ted
In such a systen1 the tallic sﬁ?gfd éggtﬁ %@ggf Eé ggakéﬁﬁg gB%g

~use of connectors* 18R Y8 che cabie tl%#ﬁ%# éﬂma}@$nthg pesalbnélty

shields. . If sucrtrmrtr atﬂmrmuansiu eétdlé]wtwﬁlilgnéﬂt@s dpi-apéflfleefadﬁgédon
ESIB IS Interfupte

hysi cal conti nui f t.he shield:_ Thu | f

(F:)u%/tl ng, the. freeé&réeﬁhnaétt N5t 1 ﬁ%‘[ "br%ﬁ"‘? e,{)ec%l%lly %?%?FFC&FI to
cont i nuous tg gr@mﬂﬂndmtferendtprqpéumyugkoﬁﬂdfdnﬁhk@D?ﬂwﬁﬂéheﬂs 1%-
connections bet , orsplice confjguratio y
arranging the caEI e§ mﬁtuaﬁ gfus[éﬁfg %I%ﬁﬁ%ﬁ\e aF%?r{:’g%?a‘ﬁt &l‘% tap
cohnecti on. of twSad -@mrhW%ﬁ irompyepadsz 28etalbic ashbaldng the
five ‘condutoors g&e%éﬁﬁgﬂataggéi3§?ﬂ¥y1(ﬁgénaéﬂst§# %g&fg@ductors of a

ment 0 '

second cable and in abut- a’si second cabl e.
I nsul ati on- piercing conneé%ﬁ*%kaﬂyquﬂBQﬁﬁﬁﬁiPQEﬁﬂkﬁhP%a%ﬁS%%mdun@bude$

the first cable, acachwoaknes @rablles %szimniiféﬁ #te thaividusl feam el |
others so as to gﬁ%%m% nto He§ st& nder %_ fferent conductor of the
second cable ThESESH && g e r1ca1 y connected. In such a
 system, .the metallic shield of each assembly is grounded
15 by use of connectors for electrical connection of ad-
joining metallic shields. In such arrangement, shield
_grounding integrity is dependent on physical continuity
of the shield. Thus, if the shield is interrupted'as
bylcutting, the free remnant of the shield will not be
20 electrically continuous to ground, with resulting hazard.
' In such known system, connections between cables

by

are made, in tap or splice conflguratlon, by arranging the
cables in mutually abutting relation. For instance, a
_ tap connectlon of two flve-conductor cables is prepared
25 by arranglng ‘the five conductors of a first cable perpen-
dicular to the conductors of a second cable and in abut-
ment with a side margin of the second cable. Insulation-.
: piercing connectors are now placed beneath each conductord
of the first cable, each connector being of different
30 size from all others so as to extend into registry under
a different conductor of the second cable. The connec-
tors are then crimped into electrical engagement with
each cable. Difficulty attends this practice, particu4
larly in the need for-such different size connectors and
35 the fact that all but one of ‘the connectors span plural
' ~ conductors of the second cable, g1v1ng rise to possible
_ 1nterphase short clrcultry.



. tors are then crinped into electrical engagement wth each_CabIef

Difficulty at

‘instal l.ation
f oregoi ng sys

opposéed owt er
porti on ‘adapt

tends this practice, particu- larly in the need for such .
e connectors and 35 . the fact that all but one of' the

8rent- siz
qﬁa tors span plural conductors of +h® second cable, giving rise to
pogsybl e interphase short circuitry.- = -3- The present invention. has. as
its object the prodis prefentntivehbien Badpagehtts abijeethithe facilitate

_ggg%f’sg%%r&ft;%ﬁef¥§é§”§oa ofBhtewhiBEOVAL § [OMR {iPeate

present I nv I ONn provi aes a

y ext e margins thereof, such

¢ 130 0e eleotai Tati 6QNHECHONS riARC By EM ] charisiteri sed
ed to extend through said cable in registry 15° wth a

T _ _ parts
for use in thdnstalddtiirrodiundereanpetycable sistemscafsaatpyre al fl at-

el ectrical ca VA y pl | § sl conduct ors. of -common mﬁdthf'
defined by. | o%“??tu S P the féﬁle%%h?ﬁggglg o ' L

conduct oBs bei ng diBigoseesnti Hyentien: Pre¥taps AsHid iofe RART A MBvi ng

M

-selected-cabl@yﬁonductor,”each connector further having integrally attached
to said conductive afia®rebectnbeaht cablpi hacing expluxaliiiat of adapted

to picerce thr
position of s

o e

sel ect ed10onduiilyr expendizsg ndige whahginsdthabkeof,ssuiech mariduderrpiercing

~expanse adapt
t he assenbl ed
~electrically

15
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o lie interiorly. of thesside; RBRGLNS il Fondaisigey i n

Ttk A GpOueE Wi el oh QI BLERLERIL I SoTCA1Rg

Tavingippesed euteri suriadeadapted to contiguously overlie
electrical connectors, each having a conductive

portion adaptedlto-extend thrqugh said cable in registny_

~ with a selected cable conductor, each connector further

haﬁing integrally attaghed to said conductive_portion an
insulafioﬁ-piercing expanse that'is adapted to pierce
fhroﬁgh said insﬁlat;ve casing at a 1qcatibn spaced'from
the position of.said-qonducﬁive portion and eieétrical1y'
engage.such'Selected conduqtdr'upon-assembly with said
cable, such insulation piercing expanse adapted to

‘lie interiorly of the side margins'of-the conductor in

_the assembled condition; and

25

_in the assembled condition.”

.30

35

flat.inSu;ative-means comprised of'electrically
insulatiVe'matefial-and adapted to coﬁtiguously'overlie :
an outer casing surface, and cover portions of said '
connectors that lie exteriof to such outer casing surface

In a preferred_embodiment of the .invention, a shigld
removably overlies and extends with the casing and is

electrically connected to bﬂe_of the cable conductors.
In use,fthe{qable.is selectively perforated, as by _
apparatus aiso;forminé-part of such'kit,and_diSCusSed
below. Connectors-are.intfoduced;in.such perforation
and are then crimped onto the cable. The flat spacer
means is configured in apmannerﬁtoVreceive, and'thus

electrically insulate, theiportions of crimped connectors -



®an. out er’ casing surface, and cover portions of said connectors that lie

7Y
exterior to such outer. casing surface i-n the-assenbled condition. In a :
wpreferred embodi ment of the invention, a shield 30 renovably overlies and -
“extends with the casing and is eIecteraIIy connected to one of the cable
conductors. | gniss 4 LHadSidss %'%'c‘!&ﬂ)k?eri‘ﬁéa&f@ £3agly apparatus.

-also form ng part of such kit.and discussed bel ow.” -Connectors are
i nt-r oduced |nR§R§iQH%%QNQﬂQ(ﬁPEﬁﬁe eoRnes Bionedf cEERBEAtBNEYChheabdisise.

The flat’ spacehiRgs taps UHd BPPrkdd. 2 MRNERLs! @sé SCEb¥eoratd ohUs
electrically. insul ate, the ortions of crlgggd connpectors whi ch are

exterior to tREPAAAIS 1ggeq MRS in 41 ¢2CH & REAhLERe tOonnecti on df

separ atessuchMmﬂ&rmdmm &th Ces. the éhbsegsﬂn paikemation .
apparat us dlsclosed her ei n s, an installer forate conductors

of each of théc&EESF s%ah TSIt et %c?%ﬁ%?)ﬁﬁé?ﬂ apqﬁga Bfforation
appar at us f or forme fomrefid martsi axfs 2 esizepadmpatibd ¢ wilthedsinensiohst he -
connect or s, WY SihdtdhEOTRD! Srult 1 Lo CBBhEaERRTUCALRY It .

e spacers aré fornme referably wth recesses | érn-conform ng
‘to the perfor &hieoreghdie mn@mmwsmthby ™he spacerat anﬁ fppmedt us.
Exampl es1f t edsReabi0n Wl |-k dis das Gabeerati {ontSERIARCE! pibhe

acconpanyi ng awi ngs. Wherel n | erence numera denti y like.
parts through@@FfQﬁﬁ$AMﬂNRﬁ?ﬁerﬂﬁiﬁﬁ%@h}$%e%.%@rE@%cP?VEOFﬁ§®°Bf an
el ectrical ca@b@agggﬁﬁply of multiconductor type having overlying

. Examples of the invention will now be described with
reference to the accompanylng drawings wherein like '
15 reference numerals identify like parts throughout and |
whereln - _ :
Flgure 1-is a perspective view of an electrical cable
' aSsembly of multiconductor type having overlying



shield secured thereto. Fig. ,2 is a perspective view of an alternatlve
-eabydi ment of the Fig. 1 cable assenbly wherein the shield is bendable into.

gril ying relation to the cable 5 conductors.: Flg 3 is a perspective -
 of a connector for use in joining fiaf cables. Fig. 4 is a side
gvational view of the Fig. 3 connector.. 10 - - : . Fig. 5is a plan

view of a pair O%1e£3158 §¥g§ ghégeggrforatlons made t her et hrough as.

i ndi-cated.™Fi g. n-view, asin Fig. 5 but; with connectors . s
i ntroduced and crinped. FF§g.72i gsaappgp:Spegm@e é{lﬁvzatofs@db@ a}fglq% R A

patterned reces S S i oga QW als3lefib I - VI
of Fig. 7. Fig. é@?%f%gnranfvgsv g?'t; 12aBI8N v mﬂdﬂeoﬁqés L

a perforation :
per spective V|eﬂbb¢l@hé5Fbgnd4b2© lnt@ﬁPH@riﬂtﬁﬁnﬁaiﬁﬁ liﬁﬁl#hf[ﬁﬂéh%ﬁ
~flat cables. Figonddctérs. punch for the Fig. 7 guide to provide therew th
perforation apparatus. Fi 12_is a. plan view.of a.f
guide. 25 Referring to Fi 8191 3¢ P-ét 2 RREERS R YoV 1EN geziasser%rfé@él#
;ngglLgdeunderﬂeatPngjeaﬁmﬁg emat ghble)s.or some other simlar type of :

vering, includes ndu r n
T Bl A R e e

of ‘flat 30 el ectrical are contained wthin
a casing constltanndcbpra thin sheet 22 of elec-"trical insulation.. The

ooy eny R ort Ge” She. sofSaTad: o TSI Sla REls G PR cabies
with perforatlons made therethrough as 1in 1categ
Flg. 6 is a plan view, as 1n_F1g, 5, but with
connectors 1ntroduced and crlmped.
o Flg. 7 is a plan view of a flat spacer hav1ng
15 patterned ‘recesses.
.' Fig. 8 is a Sectional,ﬁiew taken alOng line"-
VIII - VIII of Fig. 7. | | ' .
Fig. 9 is a plan view of a perforation guide.
Fig. 10 is a perspective view of the Fig. 7
R 20 gulde in conjunction with a pair of flat cables. '
Fig. 11 is a punch for the Fig. 7 gulde to
prov1de therewith perforation apparatus. _
| Fig. 12 is a plan view of a further perforation
guide. . ' '
25 ) _ '
' Referring to Fig. 1, flat multiconductor cable '
'assembly 10 to be installed underneath a carpet (not shown)
or some other similar type of floor coverlng, includes a
multlconductor cable 12 contalnlng a plurality of flat
30 electrlcal conductors 16, 18, 20, which are contained
. within a casing constituted by a thin sheet 22 of elec-.
- trlcal insulation. The insulation 22 is preferably
made from a laminate of polyester and polyvinylchloride. .
The polYVinylchloride'is about four mils thick and is
35 contiguous with the condnctors'lﬁ, 18, 20, while the



‘ . . . -.
- 35 - contlguous with the conductors 16, 18, 20, whi ] e the pol yest er |@
about one and one-half mls thick and forns the outer surface of the cable

¥2. The conductors 16, 18, 20, which are made from copper or any other
"good el ectrically conductive material, ex{end side-by-side 5  along the
entire length of the nulticanductor cable 12. In the enbodinent shown in

Fig. 1, thel congudlydstier lifs aalsbwid, o:ﬁ@ljam@r@némahg ﬂﬂD@Sthﬁckoaﬁdt geirfal I'y

'ex{endlng edges f th ticonduct ab

_comductors, the rﬁﬁﬁé&ﬁ f ik#%.%ga P% Egﬁﬁﬁc 8ﬁﬁu€?0r
The ground conddc&,or20L8 wl's:.qjeraramemdq f::cmmmls;nbrb@thampcbaneragbydand

~elec- trlcally tal | 1 ' J | u whi ch
are arranged at mtervé‘llﬁ]'? oér?g“ﬂ?@ enéﬁl@%"‘f-%ﬁ é’g{#%aa%jé%%ﬁ#g igée

Al ternativdly, tHents the gnhure denukh @of lithermpulbbictrducton| ¢gbiadl2.

mechani cal | y .connected to ]fr{lecﬂg?té&ﬂd&bm'g&l% byn ap Af)&urfl | t¥e Obonduc-

“spaced-apart i vet s Qr_any. ot her - sui t ast ener
“mul ti conduct or az{%’d 30ve afttagent it ":LEP%hT-%I W%E@@%Pébi‘-l’y

and glchanb cal | )exri]:(wtdﬁﬁy eddges i tﬁies)rrmim:@mwé@oiﬁé%teoizt hgagabée
assenbly 1 so that t co ctio S contl uous er-than intermttent. -

I ndici a, such a$ €0 o rae&feg‘% rlr'%dﬁc %}" R ORCERE fe'ésul_ ation - .
22 above ard belsewvtiing (asn(mcgmw.mdm:orikmcﬁt&.to 'n'nestgr@nméhcwném:ESr_ 18from _

‘each other. The; ge%@lrln{a he¥ig) %o},‘}héc%é@d%éér?’&?cligﬁf%$ff§t 28 Q?Q?TI c

el ectrically con ve metal’, such as co o
shiel d 14 and t k&icaddiot dios the nnes:alzh@rsilm 34 dwmepbamlhtmpfto 30

prevent gal vani Geqels QW Qhiket WaRN éﬁﬁd&é@'é& Ci 156U £ 41 4 42 8Agt BRe 9T OUN

conduct or 18. The netallic¢ shield 14
length of the cable assembly lO. Alternatively, the

15 ground conductor 18 may be electrically and mechanically
' connected to the metallic shield 14 by a plurality of
Spacéd-apart rivets or any other'suitable fasteners. -
Also, the multiconductor cable 12 and the metallic
shield 14 cbuld_be electrically and mechanically con-
20 "nected along the_entiré length .of the cable assembly
1o, so that the conneqtion is continuous rather than
intermittent. Indicia, such as color coded markings
25, may be provided on the inSulation 22 above and
_ below the condudto:s 16, 18, 20 to distinguish them .
25 from each other. . |
o _ The metallic shield 14 is made from a thin
sheet of good electrically conductive metal, such as
copper. Preferably;'the metallic shield 14 and the
' conductors 16, 18, 20 are made from the same metal to
30 prevent galvanic corrosion between the métallic shield
B 14 and the ground conductor 18. 'The metallic shield 14
functions as a protective barrier for resisting piercing
of the multiconductor cable 12 by an object inserted
through an overlying carpét, 'Even if a metallic object
- 35 were to'penetrate-the”metallic-shield 14 and contact one



- fungpiQqns as a protective barrier for resisting piercing of the

- nuMfi.cohductor cable 12 by an object inserted through an overlying carpet.
a metallic object 35 were to penetrate the netallic shield 14
' and cojit act - one 7 of - the hot condﬁltors 16 and 20, the hot conductor

wi |l "be QVOLWﬁthéhHQEQthHﬁc%'B'r@ delamndd heny wee conducter 18. 5
The plastic S

leld 15 is e ed-to provi shion for the 3
mul ti conductWil I:albﬁeg_rLQ‘mdAg §5€I9"9?‘h éj’ﬂécgu]lgl%ln‘ifatéﬁngﬁéuﬁﬁde of anz{;.

sui tabl e fiag¢@@@c@basqgg, such as polyester sufficiently'strong to.
protect the nulticonductor. cable 12 from:abrasi-on and possible 10
piercing as a-result of its installation on a floor, especially if the

floor iss lrradﬁwér nagemcrsneewms rilsgfetmpdmdg:tb J{ﬁ"omehamyshélon S

" pernmanently attaghed .t i conduct or, £a i, a t e manner,
al so |nh|b|t€' ﬁ ﬁeHQ?FAFPBHHS%°{h§ & cﬁuﬁ% 9%5 Za 3‘6& any

proj ections skiehdi h§ uamabdlmaﬂeomﬁﬂmnﬁIaumtabtkeﬁkembbye pliasitdcl5 is

secured to c€@¢ﬁ ;g ?ggggggn $%qu fie §ﬁﬁ&£ % dif nentEF?£8§%tlons spaced

- lengthwi se o he sh reld 14 to
‘cable 12 at theanudbhicendugtoy spdded 2efaramiateasiameandbpessiibde rise to

successige shi ek gtsetgny@gph 12} [RSPATId e va wliseCon o pndogecured to

t he cab wnwar dl y 24 25 in
Fig.1is notespeei @dilyoifhéh 6a5l§°r ﬁﬁeﬂﬁﬁﬁxﬁﬁﬂﬁ&?%&ﬁ%ﬁ?eof $heel d 14,

. i.e., ad] ace@tay\@ta Brherla ssquwtcmoml]ﬁ u‘eam@marié}etnyxsteueﬁe%swe
.shield extent up h)¥ aeg g%Js aaln n€ ?ecuredtothe
cable. This %a¥¥%rﬂ“ ifapdie °re§é§ﬂ§ I uitable manner,
o also inhibits the penetration of the: multiconductor
15 cab]e 12 by any proaectlons extend1ng upwardly from
the floor Preferably, shield ‘15 1is secured to
cable 12 1nsu1at10n by heat- sea11ng thereof at 1ocat1ons
Spaced IengthW1se of the shield.

20 The selective securement of sh1e1d 14 to cable 12
at Iocat1ons mutua]]y Spaced ]engthw1se of . the cable
- gives rise to successive shield extents which are
: respect1ve1y unsecured and secured to the.cable.'
Thus, the extent of shield 14 downwardly of -weld 24
25 in Fig:1 is not secured to the cable. The successive
extent of shield 14, i.e;,.adjacent weld 24, is Secdred
to the cable. The next successive shield extent,
'upward1y of weld 24 in Fig.1 is again not secured
to the cab]e This’ pattern preferably repeats a1ong
30  the cable 1ength, w1th uniform or non-uniform shield.
| extents, giving rise to redundant electr;ca] connec-
tion of shield 14 to cable 12. Each secured shield
_eXtent may be longitudinally spaced from at least
| one of the end margins of a cable having Tongitudinally
35 spaced end margins, whereby an unsecured shield extent

y.



» ; "
30. the cable length, with uniformor non-uniformshield extents, givi
rise -t.o redundant electrical connec- tion of shield 14 to cable 12. Ea
secured shield extent may be | ongi tudi nglly spaced fromat |east one of t
-end ‘margins of a cable having longitudimal|y 35 - spaced end nargins,:

wher eby an UnSGCQUQQa§)hlsQ|dd webtire it reaﬁrmmaﬁargm at gheast one -end
‘margin. Elec; er % condyctive means are.in re h each secured

shi el d extenttrTEB dx ERPOUCHINE MRAN Dra Tt B7 i 589 %n5¥|§ﬂﬁ RAICh 2 N
extends througbcuhedcahhelﬂ extenﬂﬂeﬂﬁwm &eam e , Op@@ssddyebqlnal portions a

of the body h l,ectri .conne ot higl d an usrve
one of the caﬁgeegoﬁﬂe o8P 1s\*—f‘sgpr-!v CH O{}*ea yexpe"istwerﬁ"gﬂ %RE :
cabl e as§enb|yn$0da¢nwbudas1m@bl@nﬁhaedrtaﬂmﬁnaWHpbnbhdustof 1&@ of whrch'
travel s outbogrd.o tal /2 | royid for the
cable. Such g&?KOQFBQ%§r%] iﬁiiifu£é%ihuﬁi§% b%ﬁaggﬁ 2 Mout bend
line 17 to ovépl ad carcnersmzaz ane oy e smm’reecbonnsmrbdnrsverleypreg:-dr sposi -
tion by a suitgbkgyrechanical clanp. Thus, both shields 14 and 14a are in
removably overlying relation to their assocrated cabl es, whereby the cable
may be exposed 10 tenporarily for connection to. another cable.- In both

i nst-ances, however, electrical continuity exists as between each shield and
a cabl e conductor on renoval of the shield fromsuch overlying disposition.-
In Figures 3 and 4 a self-1ocking clanp menber 15 26 in accordance wth
the present disclosure is partrcular- _

e . - - .




I seful for making electrical contact with the conductors of flat
ctor cable. Figure 3 shows the clanp nenber 26 as including a :
abl e menber adapted to bend along a benQing line 28 -to define first and
second arn1port|ons 30, 20 - 32. .In this pteferred enbodiment, the‘entire
menber 26 is netalllc_so‘;7 to be suitable for conducti.ng electr|C|ty when

“the clanmp nenber 26 is at g.l%nd er%lfnﬁb%cﬂn?e(i{{' C@Abfgg‘i@g%%hl@a

conduct or flat conductor first arm portio

. sel f-1ocki ng 25 incinderp ﬁébﬂ@r 128 pithe deftiand canrior 16d Gf, whbelh ‘y :
extends away. frO&abelguahesaa%ﬁ ?)ff EE%J].'aht?.tvé‘réHéle 23& gf 5&;
ed out of the first

enbodi nent shown,  the: tab 34 has_ been punc or sta
arm portion 30, -8hdeifsddrsEor FhgepakdGnal SHekpOUthRard PRt RE EORNarp -

tip 38 for 530 . dacebel meaoﬁsabbhahbqen&w breaid em@t@mi heo fovek1ped
second .arm por ti descr.i bed <glgselnbelow-

32 _arie _cl ose
. The tab 34 is shSﬁﬁlgxgaﬁdPﬂa B@?pgﬁdﬁﬁﬁggqi(}ﬁ %&yﬁy Y3nE S8°R?StTe
-clanp nenber 26 thonhbyi aesuitablie geehbedicad! rcdiagiph t hes) shoﬂemhngl&s

of the tab 34 ba o] i pal

" engagenent with ggeéﬁﬁgiiﬁ %Eg ?Igeggg%tk's%r &ver‘l)tgrg' ongq%e%?acﬁlng g”?&tfhhe lt'ab
- 34. Tab -34 coupgsariated QGQﬂgSQnubepebuemMangahiq<mayKquexngﬂe¢ab 34
posi ti on ijfg St ree%ﬁsesélw @b?scohﬁ@@t&% o arldtHU:S (1 iy %bén

fol ding. The opening.40 woul hen simlarly be turned 90 degrees fron1the
“posi tion shown | AnEtanFess. h?W§V§€eoﬁ&e§ﬁﬁH&§%|QQ¥@¥PW%F¥NQ%4%Eﬂ dth an

openi ng 40 therebatﬁdeh #htBEhshseadr aﬁaefi Wablle eaiffiicticr d1e Panckral ofne -
28 S0. as to be. agﬁﬁteg 8 %elveutge .Lab 34 when the’ bendabl e nenber
26 is bent al ong*tReSBef an PRa8YS 93%5£X%Wﬁ1 §RAFT second arm
portions 30, 34 towards onZnaRdghaees 3Aandedt asewlf-lddlginge &lamp member
15 26 in eccordance with the present disclosure ie'particular-
1y useful for making electrical contact with the conductors
of flat conductor cable. Figure 3 shows the clamp- member
26 as 1nclud1ng a bendable member adapted . to bend along a
bendlng line 28 to define first and second arm portions 30,
20 - 32. In this preferred embodiment, the entire member 26 is
metallic so as to be suitable for conducting electricity |
when the clamp member 26 is attached to and makes electrical
contact with a conductor of flat conductor cable.
_ The first arm portion 30, of the self-locklng
'25 clamp member is prov1ded with a bendable tab 34, which
' extends away from the surface 36 of the first arm portion
30. In the embodiment shown, the tab 34 has.been_punChed'
or stamped out of the first arm portion 30, and also is
of a pentagonal shape. The tab 34 has a sharp tip 38 fof_
30 plerclng of a flat conductor cable when the first and
second arm portlons 30, 32 are closed, as more fully
descrlbed hereinbelow. The tab 34 is shown extendlng
perpendlcular to the bendlng line 28 of the clamp member
26 which gives it the greatest strength to resist bendlng.
35 of the tab 34 back to ics original position, in surface 36



-%he.surface 42 of the second arm portion, the opening 40 is el ongated,

having a ‘l ongi tudi nal di mension substantially-15 corresponding to the{ <
g dth of the tab 34. On the opposite sgrfaoe 44 of the second arm porti omr
32, there’is provided a closing neans. 46%f or bending. of the tab 34 when the

_flrst -and second arm portions 30, 32 are noved together and the tab 34 .

- enters and Jpassesponrenghgéhenbprithgopénifq 40 but does nbf pirevemitodi nent -
shown, thi's clos onpr S hqed 4 h. b S ed or
Sunched out of  tHESRSEEqdPag BE! Lig 180 300  ‘Fgbl a8 BRI MR kETPE Bl

opening 40 with m¢@ahu@uednnerpsudiaubabetngtberp&sseatptébuéé Posdidong 1T

action to cause Qeagﬁgahgﬁ ahsytﬁ2b35 eatEhetb“@ré%EhEOHhh%%%e%O

32 nove toget her essence hood g surfacé_serves to change .
the directi®n of £9}&iR¥. of Th@eoP@Ring ﬂﬂeWPH%de henssipdlazdycdep gﬁe '

first and Seconddégféé§e§réﬁ tﬂé 9ésihsoﬁesaadna&ﬁ1nghren332 In|tiaIIy,
‘the tab enters the opening_4 substanti a ormal ‘to.th

surface 42 of the second a?ﬂ?pﬁ???ﬁﬂ ark PﬂEtEBBd aﬁﬁ1ﬁ§°¥&ﬂ?§c¥15§u§@%
the tab to exit @peRingCab ethegethybhbhr whReRt ikoakrirangedowd thurbapects taf

the second arm pgart on od 4 al. so_pr h

function - naneP I %ﬁ%@kgé?% o?°3§g n§§UF§5P§F?n§rtgggrgkggkhe :
~ probl ens sigce th&bt&b whgnnbhebbendahidememhersﬂénnbybant9©1@@gré@@ to the

surface 36 but g@yﬁxofﬁcgbu}gée Oeg #e BAECRLESE daar gsc%dma&a{ Ipwmrans |

t hat an unhoode nsu atlon- prercing teeth 50 _exténd
outwardly of sur3@ees43towandarone prathelte 5ﬁebﬁﬁ P&FPvénbﬁéﬁﬂ§$(ﬁ' in

cables to be Conmétséreacsrwpbegtaé 5880AHARRMC @B tAGR!, Ohef dpeging 4nd
4 and to thereupon electrlcal

abl e ‘cqQnduct Eurt her det _
of this par- tichPa® %Bﬁﬂﬁ%@or ggtaf PPﬁltH8P gﬂ@ﬁ&sﬁﬁnu qb(¥5ﬁiléily
. 15. corresponding to the width of the tab 34. On the opposite

surface 44 of the second arm portion 32, there is provided
a closing means 46 for bending of the tab 34 when the first
and second arm ?ortions-30,'32-are moved together and the

_ tab 34 enters and passes through the‘epening'40.

20 1 ' In the embodiment shown, this closing means 46
comprises a hood 48 which has been stamped or punched out
of the second arm portion 32. Hood 48 overlies a portion
of the opening 40 ‘with the hood inner surface being curved
to provxde a camming action to cause bending of the tab

25 34 when the two arm port;ons 30, 32 move together. In
essenee, this hood camming surface serves to change the
direction of travel of the tab as the tab enters and passes

. between'the_first and second surfaces 42, 44 of the second
- arm portion 32. Initially, the .tab enters the opening 40
30 substantlally normal to the flrst surface 42 of the second
' arm portlon and the hood camming surface causes the tab to
~exit at an acute angle with respect to the second surface -
'_441of the second arm portien 32. Hood 48 also providee a
further important function - namely, it compensates for
35 manufacturing tolerance problems since the tab may not be




{ cation 80.1708.2 (2053585A) In Fig. 5 two flat cables 52, 54°are.
over- |apped and with their shields renoved to permt connection.
prations 56, 58 and 60 are nadd through both cables, respectively in
- stry with conductoors 52a’and 54a, 52b and 54b -and 52d and 54c. In Fig
6 con?{ecm@aa afsnaﬁstelmemy iats €90 ededhess Chopehbosaulrifite 36 BatRagY ont o
- the. upper_insu bl.e .54 and the.under insul,ation of cab
t her eby EREEtr| %&FI §° (Slnrci‘:g'éﬁ n%ccf%g%oﬁdﬁﬁgﬁ?g P F@gﬁasltir%/m&??ﬁ %’ﬁ@i .
perfor atannanhbodedgslot oy newsul ator 62 includes.a spacer 64, a thin jy/
-clear filmof electric,insylatio 6 | a e ace 68 t he spacef -
64, a |layer of pre g&lu&ar]: %@é‘%’é‘?’a’aﬁeg%‘%gfﬁg" %ﬁ’l%leé’d{ 061%% gégm te facer'
72 of thefspacEaces, B&nanﬂI42mxo7yemehnaaelyhetumﬂuiiﬂxyefmasﬂhg5|ve 70.
The spac prefera r n S L e,
el ectri cglkngépigsné:%rr%t elr;‘Jl _ suc% %?%Eiﬁé 9 ﬁl ct)-'?‘% & %a‘%@g 64 is
si zed andeshapeéfsﬁla§-t§(ﬁﬂ#ﬂ%ﬂiﬁ@ t@vbheaﬁupgmeﬁiﬁq}n&&nlhﬁplng
port'onsegéa epéhblgfcUﬂﬁﬁdEHEé(X“§%E£R%r032t351s @éﬁ :Hgﬁﬁ Spacer

shown as square'rn Fig.- 7, it can pe :
dependlnﬁlﬁﬂéﬁrtﬁ@naﬁﬂﬁQ§n%ﬁ|§ﬁFcﬁ°¥h% éve ppPRE t?ﬂg cabl es
A plural Apylotababas &®. ExA82d Z08368$H Ji-he spacer 64 betmeen the faces 68,
72 thereof. The holes 76 are-sized, shaped, and arranged so ds to receive
connectors 26 (see Figs. 4, 5 and 6 which electrically 5 and_
- mechani.cal Iy connect the overl appi ng poftldns of the cables. Tracking
between the .connec :26 1 _|nh|b ed b spac 64. -Each. of the _hol es
76 has an el ongat eg § &doirdl. H.ag Xb&. B %r4 are ah .
- lapped and with thelr shlelds removed to permlt connectlon.

- Perforatlons 56, S8 and 60 are made through both cables,
~ respectively in reglstry with conductors 52a and S54a, 52b
~and 54b and 524 and 54c. In Fig. 6 connectors 26 are shown_

--lnserted in such perforatlons -and crzmped onto the upper
'1nsulatlon of cable 54 and the under insulation of cable 52,
‘thereby electrlcally connectlng the conductors in reglstry
with the perforatlons.

In Figs. 7 and 8, lnsulator 62 lncludes a soacer

. 64, a thin clear film of electr;c lnsulation 66 laminated
to one face 68 of the spacer 64, a layer of pressure-
sensitive adhesive 70. applied'to an opposite face 72

" of the spacer. 64, and a liner 74 removably attached to. ul
the adhesive 70.

The spacer 64 is preferably made from a relat;vely
noncompressible, electrlc ;nsulat;ng materlal, such as
polyvinylchloride. Spacer 64 is sized and shaped so as
to completely-cover and overhang overlappinglportions of
a pair of flat multlcondnctor cables. Although'the spacer -
-is shown as beznq square in Fzg..7, it can have any other '
‘suitable shape dependzng upon the confzgurat;on of the

_overlapplng portlons of the cables.

- g mm—e—— s [P PR PPN A



shape V\:hl ch IS symretri cal about a I|ne 78 perpend| cular 10 . to and _
hi secting the two opposite parall el sides 80, 82 of the holes so that each\

& the holes is divided into two mrror-lrrage portions 84, 86. Each of the
portions 84, 86 has a generally pentagonaldshape whi ch nmatches the

‘pent agonal shape of at |east one of a pair of arns 30, 32 15  of a '
correspondi g one of the CANPAGAIS t40.0f5 hdlead Wcék'&fnd *'!911“&!5}?0&1%5 can

‘beigrranged in-a _correspgn one t hol es | elther of two different

or |\e{1t ations as . CRECEA 23 &7':8' d:?ﬁ"—'l r%sc"-l’sh qﬁ'g % hegeqfspdie ithrls :
line 78. The si zGGaad'eslsa}zede shiapedg| emmﬂzmga’f il a’a) to *eiwk ng upon -
the size and shag:gng)1 %?3(5 ﬁtf:eg%&l Thz&zflhl asa Iar’H tr| |1inﬁ_sul_a£ion C

can be nade from-any sul

m tnyI chIt ori lﬂe andnggmiebtggncadé.m @irﬁmc(i:l ahmmwﬁi&gpéﬂggeaﬂmmr:jhﬁighe
erna |ve Y, m

spacer I n or%gF Fo pre&gr@f'?h“ﬁ %tl% @6 rom bel r#gtt plsgrcecf'é(’)mrl punct upf%d

- by the arm; of t R¥ &BRnEPASET $4- the filmis supported a predeternined

substantially fixed di stangachl o he %61%50f76t hﬁscca}p@ﬁ&{@@a I ERAEET
64. 30 The: t hi &kness of ,the s acer gg be vari.ed t t he, dl\ﬂ ance

between the fil ntafA8S KBigPndSof aheuta Ilo‘rﬂf BEN9A S
. posi ti onedl@bovetbhandr b&set:tuhg mhen(t@fcommla:e tpmmlldlei hﬂdcgs aAaa, B2 the

arms of the conn r revient S
I nadvertent stic m%i%f h?’% ngH}Pe ?@ﬁg‘ltl er%%ad%fe})sl:%ve ‘flc}}]tqﬁe cHbr%s or
ot her objects. PBwef @n-ab'bgt-lmhqel pogtions Bdde 86r.omEaqii exfe Wie paxtions
plastic Further ggtaggsy n Q | R 15 Rile Unhidi)Sna tcrdyl €
may be had by re?er ence tS%t ebcg%gn&h% Ip%‘ta a * © € o
_ . . pentagonal shape of at least one of a pair of arms 30, 32

15 . of a corresponding one of the connectors 26, so that each
of the connectors can be arranged in‘a'corresponding one
of the holes in either of two different orientations as
indicated by dotted lines in Fig. 7 with respect to the -
line 78. The size and shape of the holes may be varied

20 depehding upon the size aﬁd_shape_of.the connectors.

. The film 66 of electric insulation can be made .
from any suitable material, Such as a laminate of poly-
vinylchloride and'polyester adapted for lamination to the

.spacer 64. Alternatlvely, the film 66 can be formed

25' .monolithically with the spacer 64. '

‘In order to prevent the film 66 from belng
pierced or punctured by the arms of the connectors 26, .
the film is supported a predetermined substantially fixed
distance fraom the arms of the connectors by'theﬂspacer 64.

30 The thickness of the,spacer 64 may be varied to vary the
distande between the film and the arms of the coﬁnectors
as long as the film is p051tloned above the arms of the -

-_connectors so as to av01d belng cut by the arms of the
. connectors. _ o -

35  The liner 74'prevents the inadvertent sticking

of the pressure-sensitive adhesive 70 to the cables or



K Pat ent Application 80 17088(2052182A). Referring agaihn to Figs. 5 %
-~Qnd A, the five-to- three conductor single-phase tap therein carries o
nefitral 10  (conductors 52a,. 54a), grégnd (conductors 52b, 546) and phase «

B (conductors' 52d, 54e). Phase A (conductor 52c) and phase C (conductor

" 52e) arejnot gaheireGH{duh oS Ey p2the tahke 54 mafdd ffromi ans 56
and 58 are preferab- Ly invariantly made in indicated position, such that

neutral 15 R&§CBe Afacliedr b ut a systemas being to the right of

the grounding conduct or pr#Her rdéltfail.Us dd:dsﬂcérﬁmngndh&pdﬁ@h]ﬁatmm{-bpaher V
| i nes by the grounding conductor ~ nection 0

“and 12 are ef gécﬂl\gé - o 3 ma%rl?:? ‘?%’é gF 8F6P ﬁe Qoglﬁ)%:oﬁ%g?ﬂdﬁé‘gl
use of certai ok #atent Gppttatdonzo®@s1(PBBY 28524874 -are provided.in the
five-. by-three matrix of Figs. 5 and 6) and limiting-the prob- ability of
erroneous connections. -In Fig. 9, a plate nenber 176 |n00jporates slots 160
- 174 in indicated pattern. Registration'holes 178 25 .. and 180 are

provided at ends of platg, ég%%@ é&ng#gl eFié%' udegndi 55cr |mé1afj_{}g_ltad.| cia

182, in the formof a star orn1 a triangle, 186, in.th
formof a squihseelg®ndustar singlefrhasexhadn thegeino, caﬂ?ﬂ% RERATE,

~circle.,;Cond bi F b Uc ogcyrm nsl4B andnma ,
. Addi ti or]igl Ly, L{Ebg{%%gt%?a% Iﬁée,;a élﬂ?llé%%a?léggg g(tj:l a & A {__ougsil qt S.
n

The term " SPL Seeﬁtdh%§§gﬁ%tgﬁ%n%2@6454366 aRt286g Ay SFBEs .
respectively hear pghied ¢ 3(RRictod YEEF aradnot BaRE'iednterotgh \fendm cle

- C'(I)'EAII-:I’ng |4ngl 3\?% Sel %E%Se é&?f‘i"’}éa‘? %‘gf unﬁeFﬁ%fzéaﬂ'hggslgl??%?%n#%7E&. EereP
the 1 Q@eﬁdxv"a'lﬁl%.rétﬁw \MRES . in Béndathteloposdsiion £ hsutkgthat neatgal
WYRE"' Adjaceng @%‘%&%%%é&;éﬁ§b$§ﬂ899 aTégstem as being to the right of

R " the groundlng conductor in the runnlng d1rectlon and spaced
from the hot llnes by the groundlng conductor. The con-
nection guides of Figs. 9, 10 and 12 are effective for en-
_ forc1ng this- d1sc1p11ne, by compelllng the use of certain
20 connection zones (Eifteen zones are provzded in the five-
by~-three matrlx of Figs. 5 and 6) and llmltlng the prob—
ability of erroneous connectlons. .
In Flg. 9, a plate member 176 1ncorporates slots .
- 160 - 174 in 1ndlcated ‘pattern. Registration holes 178
25 and 180 are prov1ded at ends of plate 176 and the plate
1nc1udes dlscrlmlnatlng 1nd1c1a 182,_1n the form of a
star, 184, Ln the form of a triangle, 186, 1n the form of
. a square, 188, in the form of a hexagon and 190, in the
form of a circle. cOnductors of the cable of Flg. 1l bear’
30 corresponding indlcla.' Addltlonally, plate 176 bears
literal 1nd1catlons adjacent various slots. The term
"SPLICE" encompasses slots 164, 166 and 168 and the slots .
respectlvely bear terms "3 WIRE", "4 WIRE” and "5 WIRE".
'Under the verticle column 1nc1ud1ng slots 164, 170 and

5 172, the plate bears the legend "TAP 3-4-5 WIRE". The

vertical column 1nclud1ng slots 166 and 174 bears the

e . 4 e mmmm e m—— e A o - —— i |




¥SE .ONE PER COLUMN MATCH SYMBOLS ON CABLE".. 'As noted above, cable narkin
are.invariantly 5 - made through slots. 160 .and 162. |In the case of a
Splice, i.e., *connection of two. Iongltudlnally al i gned and over - | appi ng -
cables, sl'ots 164 - 168 are. used dependlrmuguxwlthe nunber of wires in the
conductors In the case of a tap, i.e., connecti-on of 10~ two cables in

over | appi ng and Jort hogq r tion. all_slots be. used. Pro

connect i ons  and ]Tﬁﬂerﬁcg gﬂ}?e @Tsaﬁﬂ%ﬁt ity 3%“%%%@#5%@? nbP ethec gﬁﬁﬂﬂon of
the“indicia. EJTAR r&liWlIRENj s Adyapeiy KolerE80 tos ke heegéRgi rpapte
proper connecti h r L ous connectlon
possibilities aﬁevéﬁa ﬁl’kﬁ%%@ seYl\iﬁSOLs 6/19 éABLE Connection(s)-
Achi eved 20 160, 162 arés Idted above, é&hlﬁamawkﬁm@graﬁ@biﬁvéﬁléhtﬂy
conduct or cpabl e Adﬁgﬁs r 0 or. = L9 threg, fou

five canductor é'ﬁﬁ Srded Y6 SRIUDOT HROLS af?)h%g A?pitﬁﬁe'
162, 164 1. e°!'ﬁﬂﬂ“ﬁﬁﬁ%ﬂﬁﬂQﬁ e | ongil tudinably ahigriéd and over-

ductor cabl e splii T A, A Rs Ie - 8 our
~conduct or cabl et__t}a:(g::(ibfgit?i1 or fjve conductor ca are ?s%ase peAn%]h%gB‘)lp‘i%

162, 164 Sies %ﬁnﬂhﬁtQ9qdqe$QRﬁ1 166 and 168
duct or cabl e splice (t hre@amplvhee)ca¥e dfva %:%ﬂ,u o . ,C&i&rﬁaé@t:ioﬂeofon-
(@)

ductor ca Ie ta%w&bg%%ﬁe%h%%ﬁkver aﬁ%%%é”; rthqqq&g%xﬁéﬁéﬁxﬁgngﬁft tap

cable to our or
(phase B) 160, $8ptsim@y be used. HMupar<nmnhﬁntmonsﬂﬁnﬂtmainu@nam@ductor

cabl e tap (phas%fcbolarlty is assured by simple recognition of the
“1nd1c1a, Each indicium is unlquely.colored to further
facilitate proper connections. Table 1.indicates the

15: ~ various connection possibilitiessachievable.
. TABLE 1
Slots - - _. Connectioh(s) Achievea'
20 160, 16;'and 16@ o threé.condoctof'cable.to three

conductor cable splice (phase A)

‘three conductor cable to three,
four or five conductor cable tap

25. : ' (phase A)
160, 162, 164 - four conductor cable to four con-
and 166 | L - ductor cable splice (phases:A and B) -
30 r 3 - four conductor cable to four or fi#e_
o conductor cable tap (phases A and B)
160, 162, 164 . five conductor cable to five con-
35 166 and 168 - . .ductor cable splice (three phase)
' - five conductor cable to five con-
_ _ ductor cable tap (three phase)
/160, 162 and 170 ~  three conductor cable to four or
40 . _ - five conductor cable tap (phase B) -

160, 162, 172 - three conductor cable to five
- - conductor cable tap (phase C)



60,\Y 162, 170 ~four conductor cable to five con- and 174 ;

r cabl e’ tap (phases B and C) 160 162, 164 four conduct or
e to five .con- and 174 - ductor cable tap. (phases A
O /In Fig.. .10, plate 176 is shown mnthstoopera tive structure

. providing therewith an installation tool. ~For convenience, the literal

~legends and indicia are omtted, but woul d be included in the device. Base

192 is forred wikéP uph®AdiL7®xt endi ng 10 f°u€a59§d§9F9§sc§bleaﬁ@ fige Wonch

_receive cables PR anif 200" and pl ace the $BBFRE . FAPRROSEP dPhéﬁF&t ﬁoﬁ‘\ﬁ tods-"

respect to the sl of ihén plate 176. _Thus, the.cables are

“nmutual ly orthog 160 - 168'r§ ?§t€?n§t§ﬁ°£ FR éee%Peﬁ&W con=
between edge 15 3n< (ﬁ) ers 194a and 196a FHCHIF 06@P164t3Ry (PHBSesC G116

"has a threaded bore 194b jor recei pt of pin 202 havi.ng t hreaded end 202a

and shoul der 202b.  Pin /20 redg beldj xplaye SET6r £ showni deth9Gobpesarve as

a pivot for WA pgLaLive, po mhereupon

pin 202 is threg:g'q% é]{(}P ég*ﬁhee]‘{‘g%‘.wﬁ“‘?h?';%%@iﬁ % réﬁggﬁ%]’%tggase 192

prefer- ably furtaqlons By ccafivenirhdrs 'sﬂl@tkiteralslengGSSanﬂace in :

pattern and conf; 4 Shat 1 plate
irf8Al %é%ﬁf’%ﬂf@d‘ﬂ PM{:J il % b& §n&%€ded Zé ‘Ehe

176.  To~ perforate t el enen
punches woul d bélqvﬁé'@-t ePase 12 Gis d@ﬁb?‘éswi-hhpllEVérQiB Pﬁtﬁﬁélﬁﬁm t | ons

"Q\hp' ch pr o%%eftf@m@@ha@s{ frwta:swswo][ mfcngﬂateﬁivencamae Tode.

plication. of an ropri orce, or forces to the p unches

woul d t hen creataé‘%l(%"oo "f"ﬁﬂ @t—?s‘? @‘% Rlesi Hn Bﬁ?PﬁFn°FﬁeP%€ftggﬁl es. _

- Base 192 preferaﬁwmlnuepﬂhrsﬁbrthﬁn&&&ﬁ patyefnrinoplatéi aM60f Thiser t hus’

-punched out of t Neci o e Fi | d then be
ﬁ% e o e e 492 ﬁ%tgmﬁahféiéf %@R&Qohgl afla gl%%'é

I nserted and crlnpe 0 conp
160 - 168 reglster with a line extendlng between edge

corners 194a and 196a of guldes 194 and 196. Guide
194 has a threaded bore 194b for recelpt of pln 202
hav1ng threaded end 202a and shoulder 202b. Pin 204
‘may be fixedly secured to guide 196 to serve as-a

15

' pivot for movement of plate 176.intb 6perative posi-
?0 tion whereﬁpon pin 202 is threaded into guide 194.

o In the Fig. 10 arrangement, base 192 prefer-
ably functlons as a die and has slots in its upper :
surface in pattern and conflguratlon conforming with
the slots 160 - 174 of plate 176. . To perforate the
25 cables a punch (element 177 in Fig. 11) or punches
would be inserted in the guide holes in plate 176 in the
positions'which-provide the proper perforations for the
- connection to be'madei Application of an appropriate

force or forces to the punch or punches would then create
the desired- perﬁoratlon pattern in the cables. Base 192
-_preferabiy.includes a removable tray for corlectlon of E

matter thus punched out of the cables. Connectors of

30

 type shown'in'Fig. 3 would then be inserted and crimped
_ - to complete the connection.
35 In preferred practlce, the stencil indicia
are colOred-as follows: - 182'wh1te, 184 green; 186 |



?n preferred practice, the stencil indicia are colored as fol | ous: g?%%)
Cam

white; 184 green; 186 - 16 1...-black; 188 red; and 190 orange
d.nsulation over conductors is correspondrngly coIored e.g., for a -
five-conductor cable: neutral - white; gr@hnd - green; phase A - black
phase B - red; and phase C - orange. 5 . The arrangenent of Frg

12 includes connec- troqygurde 206 which has a slot pattern nodified from
that of Fig.lo Eﬁdél%#dlkﬂotﬂéaageoanﬁabieomnsulanloh al

|n3fruct|0na|Iluﬁérétdﬁdﬁﬁtéfg”hﬁr@ﬁrﬁéﬁ?&ﬁ? gi?téoigge&”d 1 baggplry

omtted slot had 1 sole use in a four ap and sSuc
re- mains through wamducher 1gaol %kle%%%?rilareWQQBebvgrbuad guitteenss

and incl udes' si dthass ghes Blldkk; Jfas&0sch 2d§; bgh@gpﬁglggvncl D Bfghg%ry W th
detent 220 @f gui de 206. ngte 208 has fenrhgs 222,224, 226 an
there- 15 tHrough for ren ﬁgse¥%c%F9eu@¢stﬁ@nBBﬁnect|on :

gui de ‘openi ngs. tiwn Ignnimvﬂﬂ&aswhian% eﬂtslébep@teéﬁnltﬁodﬁﬁiéébfi‘oﬂpaque

A& th ' | 6 d 162 | t f '
cabl os. In the ndy br i) Y ny Sndih e o S0t hnk Ceferacf s 0% '
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On the ot her, hand ate 208 1s indexe pl ace I N~ éngagenent

with detentt®218583e iy &y ‘%'tﬁi-‘tﬁat"e#ﬂ m sugh (capabplity ued
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pl.ate as t-hus. i s vai e fo t hr ee-conduct or _tap, . The

i ndexi ng di stane%e)grllr?s gt"'ﬂ'? (:23% ‘%é%é‘??{%ai&‘g%fn%ﬁ?r}a%%n? 10T chd8: is .
t he notch 216 being shown in registry with detent 220 of guide

206. Plate 208 has openings 222, 224, 226 ‘and 228 there-
15 through for renderlng accessible only selective of the
connection guide openings. While shown as transparent,-
| the plate is desirably opaque. B
As in the case of Fig. 9, slots 160 and 162
are used in all connections of cables. In the position
20 shown for plate 208, phase A only is avaiiable,-use of
slots other than slots 160, 162 andf164 being preéluded
since such other slots are not in registry with any of
openings 222 - 228. On the other hand, if plate 208 is
-~ indexed to place notch 218 in engagement with detent 218
25 in engagement with detent 220, with the plate and guide
' - 8till in orthogonal relation, slot 170 is noﬁ alone
- exposed through plate 208. Phase B thus is made available:'
for a three-conductor tap. The'indexing distance,-i.e;,
. the spacing between peaks of adjacent notches, is the
30 distance d (Fig. 12) established by the slot pattern in
guide 206. The extent and position of openlngs 222 - 228
is preselected to provide the desired variety - of connec-
tions. The following table is further exp051t1ve of in-
dexing of plate 208. '



‘30:5 di stance d (Fig. 12) established by the slot pattern in guide 206. The
" extent and position of openings 222 - 228 is preselected to provide the
fle
éig
D

red variety of connec- tions. The following table is further

ppsitive of in- dexing of plate 208. TABLE 2 1 | NDEXED NOTCH
. S FOR USE 210 ) o160, 162 and 172 212
160, 162, 164 and. 166 214 _-- - 1 - 160, 162, 164, 166 and 168
5 : 216 . o -~ . 160, “162 and 164 218 - '

-

&

'd 160, 162 and 170 The connectlons athBEed with the indicated slots are '“J"

- noted above in Table 1. 10 — As will be seen, practice wherein
neutral - and ground connections are-.i'n respéective S|ngular connecti on zones
of tHe natINDEXED NOTE®ti on zones results i n SEPPS FOR: USH ecti on of

-~ neutral and*grqgﬂp connecti on zones, e150 é@&l%i! sQetry.in- separate -
. connections: 15 of a first pair and a Secé alrr cabl es, thus

carrying pol ari2d& i on t hroughout an enti ﬂ-éolnné-tﬁalyl é@‘ls)aélder%“ Thi s pract ice .

may be restrictgdyto connection of a s|nggg PaieR ,0f 690N A Urd t1s

specific repetitlve zone, €.g., an out er nost conductor of each cable v%ite_-

mutual orthogorfl®0 - ality. of cables i46Bref®?r @4 d6ker alignment is

within the pur\iigv of the invention. A 3$60,z082 agideQq7oon pattern nay be

ot her than a diagonal of the matrix. In the aspect of the foregoing =~ .

di scl osure wherein connection guiding is by stencil or -the |ike, far l.ess

than 25 Tha Iccu‘fnedla.cmmrmchlewedoweshothehendanabedarﬂa&mlmbl e. _

: Cbnnectlo%'qk aﬂévgi of’ conductors |s effected by precl usi on of
an 4 S|ngu+ "

t
use of zones her zone.
10 - .. As w111 ‘be seen, practice whereln neutral and

-.'ground conneetlons ;re in respeetlve singular connectlon_
zones of the matrix of cennection'iones results in
repetitive selectien ef-neutral-and”grOupd connection

~  zones, i.e.,'identical geemetry.in sepa:ate connections
,15_' of a first pair and'a second pair of cables, thus carrying
polarization throughout an entire installed system. This
practice may be restrlcted to connectlon of a slngle palr
of conductors to a specific repetltlve zone, e.g., an
outermost conductor of each cable. While mutual ‘orthogon-
20 - ality of cables is preferred, other:alignmenf is within.
the purview of the invention. Also, zone ‘selection pattern
may be other than a diagonal of the matrix. |
_ . In the aspect of the foregOLng dlsclosure wherein
'cdnnectlon guiding is by stencil or the like, far less than
25  all of the cdnnectionizenes of the matrix are employable. |
| Connectiqh.of at least one pair_of conductors is effected
by preclusion of use of zones other than-adsingular zone.
In this case, the eonnection guide has an aperture in
. registry with such slngular zone and contlnuous ~surface
'-30_ ~ expanse extendlng 1n dxrectlons mutually perpend;cular
| from such aperture. Connection of at least one other
- conductor pair is compelled to less than all: zonhes with
which such conductors are'ih registry. In this case, the
connectlon gulde has plural apertures 1n regxstry with a
35 ~common conductor of a_eable, i.e., along an axis parallel



?n thrs case t he .connecti on gui de-has an aperture in registry with su
'srngular zone and continuous surface 30  expanse-extending in direct

arutyiatty perpendi cular from such apert yge. Connection of at |east one

other conductor pair is conpelled to less than all zones w th which su
“conductors are in registry. In this case, the connection guide has ptu
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of predetermlned connection patterns.
In providing the Fore901ng 1nterre1ated parts,
connectorg are celected 'to have insulation piercing

expanoe which conforms to the common width of conductors.

Thus, by limiting such 1naulat10n piercing expanse to an f
" area of no greater than a square of side length equal. to

the common conductor width, one assures that no connector
w111”apan plural conductorg of one cable. Where the
connector brings insulation piercing means into engagemen
with outer sideg.of ploral cables, as in the caoe.of

_the bendable connector of Figs 3 and 4, the 1noulat10n

25

piercing expanse is no greater than the above-s tated

- drea for- each cable side. In such preferred connector,

the insulation piercing expanse is defined collectlvely

-by the teeth extending from one of the connector arms.

t

Varlou changes to the fore901ng qpec1flcally )

disclo sed embodlmentq and practlceo will be ev1dent te

. those skilled in the art. Accordlngly, the Foreg01ng

preferred embodlments are 1ntended in an 111uqtrat1ve
and not in a llmltlng sense. The true spirit and scope
of the invention is set forth in the following claims:




' p|erC|ng ex an greater than the above-stated area for each

lle si dﬂ“‘l “ lﬁﬁ“ﬂg ed connector, the insulation piercing expanse is
Yned c e teeth extendlng fromone of the connector arms. . .
¥l ous changes to t he foregoing spebﬂflcally 3 disclosed enbodi nents and_
practices mnl# be eyident- to those skilled in the art. Accordingly, the
foregoing pre LRAFEE: enbodlnents are intended in an illustrative and not in
alimting sebse. Ihkl&f@@ pmnhs ﬁgnjuaanxn(ﬂhq¢mn$h¢bhateﬁnueféét forth ™

in the follo ebhi i of parts for use in the - ‘}
“%?918% YStenl ﬁ sed'ty '

i'nstall.ation O aracterlsed by: a flat_electrical cable
having a pIuraI|tyaOEIGWoﬁéﬁﬁén&ﬂﬁinﬁ%?¥?(ﬁaYkﬁﬁm% Rlaralityi Rdéd by

| ongi tudi-nal | ¥.18ﬁ%3%' ROrAe T BT Inifsre Of 1 d B Clle £DREMCHYT S bei ng

_dlsposed w thin afn electrically |nsulat|ve casi ng havin posed, out er
Freoh

surfaces? el etongdsnddsaldy srdending Rids JRar&tisiuth or BRGR adapted -
. to extend thfeHaBué%b(il-sC%féli@xg AW sdd Wwilthin vah he Bestreeardiycabl e

~conduct or, each connector fyrther hav inte raI atta to sald. o
conducti ve po?PﬁBﬁaéﬁveh§ﬁ§%ﬂ5;$ 'iﬂgzéhf%§$ neR %ﬁa urgagggpted ‘to pierce
t hrough said insul aule\cmsang cinreed tooed § oeacstpatwdmzom chedpediveon of g
sai d conductlve ortlo ecty i Yere n sele .
conduct or upoﬂ Y §gﬁbﬁ9aﬁﬁfﬁﬁsal ﬂ %ﬂd tsuc ﬁ gg?ﬁt?%ﬁmglg%b?%%g§¥gghse
adapt ed {@ I|W1thtars@mepuﬂdtdabk§ckpndu§ﬂ¢ﬁso$a@hec@6ﬁ6959€rfQ?qHﬁ?
assenbl ed condilhy 3ty IXARe €53981600bhhEEE106 POV ly 20

i nsul ative ma er|a apt &d to conti guous] Y overlie an quier casing
surf ace, and eOVGHQ&%QﬁiﬂQSRﬁeQQ%QB expanse that is adapted to pierc

through said 1nsulativeca31ng at ‘a location spaced from
the position of said conductive portion and electrlcally
is engage such selected conductor upon assembly with said
cable, such 1nsulat10n piercing expanse adapted to lie
1nterlor1y of the 'side marglns of the conductor in the
'assembled condltion, and ) o ' T
flat insulative means comprised of electrically
20 finsulatlve mater1a1 and adapted to ‘contiguously overlle
an outer casing surface, and cover'portions of said
connectors that lie exterior to such outer casing-surface
in the assembled condition.
2. A kit of parts as clalmed in claim 1 characterlsed
25 in that said casing includes indicia means for: dlstlngule
: shlng said conductors from each other. -
3. A kit of parts as clalmed in claim 1 characterised
in'that said insulative means includes recesses formed
therein and'adaoted'to contiguouSiy overlie said cable
30  surface,: sald recesses belng adapted to receive and
- contain said connector portlons. '
4, A kit of parts as claimed in claim 3 characterised
in that insulative means comprlses-a flat member partly
defining said recesses and an adhesive layer for securing
35 said flat member to said cable and having openings .
' therethrough in registry_with said flat member recesses..



!anectors that lie exterior to such outer casing surface in the assenbl e
ondition. 2. ° A Kkit of parts as clainmed in clai mimm’ﬂuﬂﬂ,ﬁﬂmﬂm[% ' ’

éhav 'sai d casi'ng includes indicia neans for di'stin

‘conductors’ fromeach other. 3. A kit ,qf parts as clarmed i'h c¢lai*m1

characterised in that said insulative neans includes recesses forned
therein and adapt edAt Eicomf] peods yasowdrdimeddin cldime BOchasactertsedai d

AWt o par S8 eBRE] s BORREE Y GRLASE G AR ShpBEES 18 oo
conprises .a flBp BERBSETpAhEny adsiquane ofhistdecimansion equalihtei ve | ayer
for securing 3§uchsebgmghakq§aggﬁ?gc%fgy 1l cable and havi ng-openi ngs :

therethrough in registry flat nmember recesses. - 5. A kit of

parts as ®lainBd i nAcF‘écltm°f PRETESC B icdadmed tithiclad® kofREReF i nsul ation |

pi ercing expanaaaracmergrseat %g tabﬁ%l%oﬁﬁ%faﬂ.l@i corifudh IPasipie tqual to. :
such common conduc kit of rts as clainmed in claim1l

further characP¥FF X&ngyséﬁdepéegF'éﬁqutﬁﬁﬁﬁhﬁ AU TR F9i ABSsai d
.cabl e and el ecofi salidy condunedions,t @oartd oofs o daiahdiniel &, bedigi ons of

sai d shield bej I a fr ut er urfa able to 10
perm t connect{:lg% gf}agg‘lggg ?Jrgf“r °%q-‘§ ngargsasce aﬁ%“ia‘b#{%f ohQuctors,
7. - A ki1Oof parmitasooheciddni byclsaiin @ letvdrdctad ispthéatatmt taasaidhi el d
has successiveglg StQWh&ﬁc%éE%”ts respectively secured and unsecured to
said cable. 15 g arts as clainmed in claim?7 characterised by
an el ectricall¥- conﬁugﬁﬁv@fhﬁéﬁ§slﬁsrééaﬂméﬁ\MQtFkﬁkﬂ1Quﬁ#ﬁ%%%ﬁ?éHSGﬁleId

~extent for proyhdthRgtekasHr skdkld has successive lengthwise extents
respectively secured and unsecured to said cable. .
'15 8. A kit of parts as claimed in claim 7 characterised
by an electrically conductive_means in registry with
each such secured shield.extent for providing electrical
connection of said shield and said cable.
9. " A kit of parts as claimed in claim 8 charecterised
20 in that each said electrically conductive means provides
. electrical ccnnection'of said shield and an exclusive
' one of said conductors. , _
10. A kit of parts as claimed in claim 9 characterised
in that each said electrically conductive means comprises .
25 a body of electrically conductive material extending .
-through said casing and having opposed terminal portlons
electrlcally connected respectively to sald shield and
said one conductor.: o ' _
11. A kit of parts as claimed in claim 10 characterised'_
~ in that said body comprises a weld.
12. A kit of parts as claimed in claim 7 characterised
-in that said.cable'hss'longitudinally spaced end msrginS'
and wherein each such secured shield extent is longitudin-
ally spaced from at least one of said end margins, whereby
35 an unsecured shield extent is Juxtaposed with said one
' end- margin.



" EOHTE ton and sa|d cable.. 9. A kit of parts as clained in
clfai char gﬂﬂ u& ﬂ; that each said electrically conductive neans
. prowides el e n of saig‘shleld and an exclusive one of said

ors. A k|t of parts as clailmed’in claim?9 characterlsed in that

“each said electrlc 1y conductive ns co |se d '
electrically &andu fﬁ'@' “t'jrt'i% 'eéj‘fe‘?ae‘h%? n%a ?ougﬁggallagéggl )éa teén havi ng.
- opposed terni sabspanitieldyelestitd ein ydesentoeddwi tbpeeferenget dxsaid

“
shield and sa%gﬁone conduct.or . &Q%W ék%lt of parts as claimed in claim10 o

char acterised Fﬁgﬁ’“‘g’aﬁf}}’% es a weld.: A Ki U Of PR fiRa1@S
clainmed in eleaied ot a.laammaaeseehsmqentmd%ﬁb %ﬁ”%‘f *t" g5 f‘f@gﬂo ﬁﬁ -
spaced end repesgrims ant g pcyiios QYT uilse® %t @bt Pabept Office

| ongi t udi n- *¥eY "sﬁ ceamfrom at" | east one of 'said end margins, wher eby 35
an -unsecured shield extent is juxtaposed with said one end margin. 13. .

A flat Tl ti conductor cable installation system substantially as herein
described with reference to the acconpanying draw ngs. The text of the
speci fication has been reproduced by photocopylng the applicants

ori gi nal typescrl pt. - It may contain a few anendnents which are difficult
to read. The “or gi nal t ypescri pt contai ni ng these anendnent s may be
|nspect ed on the prem ses of. the Patent O fice :
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