DERCARPET W RI NG SYSTEM | NSTALLATI ON KIT This invention relates generally
tg the in- stallation of mﬁring systens and nor-e particularly to a group.of
Pt errel ated conponents for Gsé i installing 5 fllat nul ti conduct or
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cabl e rumgul aHigs er Tﬁékp@és ic %hield provides a cushion for the
multiconductor cable so as to reS;st the abrasion and
poss1b1e piercing of the cable 1nsu1atlon by projections
extending upwardly from the floor, such projections being

cabl e mhlch I S asse

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 groundéd 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-
ocut 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 -

ke assenbly, conpr|5|ng t he cable and its tWoge
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electrical. hazard. \Were the nmetallic shield is properly posi- tioned abo
whe cable, there remains the possibility 5 -+ that the nmetallic shield wil
not- be properly. grounded for instance, by failure to electrlcally connect
it to ground. Like a properly grounded shi®l4 Wwhich is im properly
installed so as to expose a portlon of- the cable, a- cable ‘having a
nohgfounded tallic shield 10 %aesents a potenti al gﬁgrdo
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arranging the cables in nutuakeﬁ abut'ting relation. For instance, a tap

connection of twoPFOPEXLS; legd s 35 b7 SXRA[E B P°‘W'hr‘?%n"g‘??19 the
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~second cabl and nment W th i n of, th second cabl e.
I nsul ati on- plerckﬁggggkﬁegtgﬁ§e ?%%%%H dﬂﬁﬁh M vonduct or of
the first cable, each conneSmuch kaiown cinddrdarpett wirlngsxystémcnneamdes
others o as to ex! aatwoliO JrUablle) dillfinddl f e ina APt DIciiad e
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second cabl e. The connec- tors are then crinped into engagenent

with each cable. BSFEMBlies beisgdisleatyinaddy qonnratedyu- Imrsychmt he

need for such difggsea, Sltzx% FREANVY SHABDE eddlf ddmBInti | frdihaeae
of the con tors_span pI al conductors of the secaond cable,’, givihg rlse

to possible nterﬁﬁagéeSR rF anectoxs, for electrlcal connection of "ad-
joining metallic shields. 1In such arrangement, shzeld

groundlng integrity is dependent on physical contlnulty
of the shield. Thus, if the shield is interrupted as
by cutting, the free remnant of the shield will not be
20 electrically continuous to ground, with resulting hazard.
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being pjerced than a properly covered cable and, therefore, presents an _éézézy

 In such known system, connections between cables
are made, in tap or splice. conf_lguratlon, by arranging the
cables in mutually abutting relation. For instance, a
_ tap'connection of two five-conduétor cables is prepared
25 by arranging the five condustors of a first cable perpen-
- dicular to the'conduCtors of a seqond cable and in abut-
.ment with a side margin of the second cable. Insulation-
piercing connectors are now placed beneath each condﬁctor
of the first csble, each connector being'of different
30 size from all others so as to'extend into registry under
o a different conductor of the second cable. The connec-
'tors are then crimped into electrlcal engagement with
each cable. Difficulty attends this practice, particu-
o larly in the need for_such_different size connectors and
35 the fact that all but one of the conneétors span plural
' Iconductors of the second cable, - glVLng rise to possible
lnterphase short c1rcu1try.



'g- present |nvent|0n has as- its object the prOV|S|on of Interrelated ’ @
. fcoygonent s whi ch will facilitate i-nstal l'ati-on of undercarpet cabl e Systefs

Qf /nat ure i-mprooved from the foregoing system 5 - : In attaining this’
and othér obj-ects, the subjéct disclosure providés a kit. of parts i hcl usive

"D:

- of flLat electrical cable haV|ng-a3pFuraI|ty of conductors of confron width
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luralit n vail apl e: cQnneg tlons and, 25 (c)
Pdentlnyng @?%g? ngta®st i 3%3 3333b3 ECt93R Bt ectivity for
i denti fying forImoameordanceswizhnehelpresenthMmBnﬁﬂu?}?ﬁ&rQUﬂbeafogosald
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i ke parts (hrotgnopiat e dectriga Eﬁb%@eﬁa‘v‘iﬁ\g‘e“ale;gi Arffy €611 cal 35

: S of - mul ti conductor t avin
cable as %on ate conductors disposed in an electricéily insulative
casing, o C _' . :
15 (b) template means adapted for receiving first and

second such cables in overlapping relation and providing
for predetermined alignment thereof the spatial inter-

'sections of the overlapping conductors defining a

. plurality of connection zones, said template means

20 ~ including means defining a first aspect of cdnnection
_selectiVity for. limiting connection of conductors

between the first and second cables to preselected zones
of the plurality of zones available for making connecticns,
and. . : _

'25_- - (e) identifying means defining a second aspect of
'connection selectivity for identifying for connection
~use zones less in number than the number of said pre-
'dselected zones. ,

~ The foregoing'and_other objects and features of

30  the present disclosure will be further evident. from the
- following. detailed discuss10n and from the drawings
_wherein like reference numerals identify 1like parts

zthroughout , _ ' _
' _Fig.'l is a perspective.view of an electrical
35 - cable assembly of'multiconductor-type having overlying



“4- shield secured thereto. Fig. 2 is a perspectlve view of an.alternative
- enbodi nent of the Filg. 1 cable assenbly wherein the shield is bendable in
:gverlying relation to the cable 5. conductors. Fig. 3 is a.perspective
vi ew of a connector for use in joining flat cables. Fig. 4 is a side

el evational view of the Fig. 3 connector. 1 ' Fig. 5is a plan
view of. a pair of flat cables mﬁth'perforat *oNs made t herethrough as
indiicated. Fig. 6 is a plan view as in Fig. 55 but wth connectors

i ntroduced and cf | an view of a flat spacer having 15
patt er ned r cess%éggﬁg se%gFgg LSﬁE?EBnaI view taken along line VIIl - VIII
of Fig. 7. Fig. 9.is a pl afigi e D& a perépeatkve gievweofFag. al@Gerna&ive

per spective vie g guid C o] ir of

flat cabl es. Flgé o&?@eét Of ﬁﬁ% heiFsabT7 99&%&5?8 QrOV|ge Fﬁ%remnth
perforation appatateld is ea@abbealptenoveehyenQare&athen ber theacrbae

gui de. Refegringcéadégord, flat nulticonductor cable assenmbly 10 to be -

i nstall ed underneath a carpet (no{ shown sone other simlar t

~floor covering, includes agh%rtﬁcbﬁdﬁcPG sEﬁEFéVEZV&SWt8§nPn§°8nﬁ¥gP£IFP§

of flat 30 = elwesérinajoininycEDat &SbléB 20, which are contalned Wi thin,

a casing constituted by a h|n heet 22 ec-.tr I he

i nsul ation 22 is preferabl Ftidé f?oﬁ13 hﬁ?@tb?h§§|¥% aﬁgg Fl;' _
pol yvi nyl chl ori deenfi@éetpol yvi nyl chl oride is about four mls thick and is 35

contiguousyyi th the Condugtfgs §6lsl§ p2in YAblCoENg paleobfe%&s& bsbfmeut

7o

one and one-half mls thi nd”for
w1th perforations made therethrough as indicated.

Fig. 6 is a plan view, as in Flg. 5 but with
connectors lntroduced and crimped.
Fig. 7 is a plan view of a flat spacer having
15  patterned recesses. ' |
| 'Fig. 8 is a sectional view taken along line
VIII - VIII of Fig. 7. | | |
- Flg. 9 is a plan v1ew of a perforation gulde.
Fig. 10 is a- perspectlve v1ew of the Fig. ¢
20 gulde in conjunctlon with a pair of flat cables.
Flg. 11 is a punch for the Flg. 7 guide to
provide therewith perforation apparatus.
_ _ Fig. 12 is a plan view of a fdrther_perforation
_ ~ guide. - | ' '
25 DEGERIPIION—OF~PREPERRED—EMEOBIMENSS-,
| | Referrlng to Fig. 1, flat multiconductor cable
assembly 10 to be 1nstalled underneath a carpet (not shown)
- or some other similar type of floor coverlng, 1ncludes a

multlconductor cable 12 contalnlng a plurallty of flat
30 electrzcal conductors 16, 18, 20, which are contalned _
_.w1th1n a casxng constrtuted by a thin sheet 22 of elec-
trical insulation. The_lnsulatlon,zz is preferably
made from a laminate of polyester and polyvinylohloride;
The polyv1ny1chlor1de is about four mils thick and is
35 contlguous with the conductors l6, 18, 20, whlle the



\outer surface of the cable 12. The conductors 16, 18, 20, which are
pade from copper or any other good electrically conductive material, extend
slde-by-side 5 - along the entire length of the multiconductor cable 12.

" In the enbodi ment shown in Fig. 1, the conduc- tors 16 and 20, adjacent to.
the opposite longitudinally extendim@ edges of-the multiconductor cable 12,

may be enpl oyed as hot conductors; the mddl e conductor 18 10 serving as
a ground conductor. ~The ground conductor’ 18 i s pe qg nnect ed, botQJ
-nechénlcapD}YGEEeEIéé-aPPNGaPPF QH§1ﬂﬂ91h§%ﬂlmk;% QWP urallty '
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and ﬁ"echaﬁ el &gg %n}:}lf qek‘@%hn?éaltgingt@# "q?l re %@1? ?%e cabl ey _
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| ndi ci a, gégg 3% QRlg0RecO gﬁdggﬁg NS tha %ﬁ??ggtéwgaﬁggghd[hgimylnsulatlon

22 above bel ow the donductors 16, 18,

o di ié2E€|Sht em 25 from
each ot heextendingt &Idlgle@ &6 ahe multicppdugtor, cak heBY oP€good =
el ectri calhp1egeduals Wt RIcHAuCHEYE A Riddle Reeiduabdy, 18he netal lic

hield 14 and th duct 20 mad tal to 30
o edOht | GSEFIARS. a8 PodESHirEs CHIGHE S oy the 1 Ru Sl onGuBEE TE' O o
conductor1§8peribaemmmyIconndutédi:bbﬁhumﬂchann@@lhypau@eeleve barrier for
resi st n9clkenqnlo o WS MLONNIUBLANE ) % b?fl&‘f'aﬂ?t?%f' nser t ed

t hrough a ng carpet l'1°c. ob were to
penetrateweﬂé5néﬂamhmghﬂan§(ﬁtﬁ@ﬂﬂﬁﬂ(ﬁ#ﬂ%&%etﬂﬁls lgng thegt the hot

CondUCtOrieh@tﬁngszhéﬂE%HIE a§§EH5¥§”ld“||Alternat1vely; the
15 . ground conductor 18 may be electrlcally and mechanically
'connected to the metallic shield 14 by a plurality of
spaced-apart rivets or any other sultable fasteners.
Also, the multiconductor . cable 12 and the metallic
shield 14 could be electrlcally and: mechanlcally con-
20 nected along the entire length of the cable assembly
10, so that the connectlon is continuous rather than
intermittent. Indlcla, such as color’ coded marklngs
25, may be provided on the insulation 22 above and
below the conductors'16; 18; 20 to distinguish them
25 from each other. - : o
The metalllc shleld 14 is made from a thln
sheet of good electrlcally 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 galvanlc corros1on between the metallic shield
- 14 and the ground conductor 18. The metallic shleld 14 -
functlons as a protectlve barrler for re51st1ng piercing
" of the multlconductor cable 12 by an object inserted
through an overlylng carpet. Even if a metallic object

: 35 were to penetrate the metalllc shield 14 and contact one



Ye grounded through the shield 14 and the ground conductor 18. The pl ast
shield*15 is enployed to provide a 5  cushion for the nmulticonductor.
<.%able 12.  As such, the plastic shield 15 can be nade of any suitable

| exi.bl e pl asti c, such as polyester, sufficiently strong to protect the
mul ti conductor cable 12 from abrasi on and possiblie"piercing as a result of
its installation on a 10 floor, espeC|aJ§y If the floor .is made from
~copgrete The plastic shield 15, whi ch nay be pernanently attached to the

mul ti conduct or 1 an tabl

penetrati ont of ﬁ% % t%? rﬁﬁl{q‘iﬁ% ‘ﬂyi%h o?%g %’5@“‘%@5’&‘&%
upwardly from t hse fdmmindeld thrdiugH etthaé)ls/hlsm el4l dﬁdl'sheegmvenldtoondbt'eotz
“insulation by h -seal'ing thereof at |ocations spaced |engthwise of the

shield. The sel ective securenent of shield 14 to cable 12 at |ocations
mutual |y spaced | engthvi sethe plastiablshimld 1yiiesempleyed taceEavide a

shield extepts WRidicH Fdie e Gfd1eRd nam?s@:&yeregbf@dlfecux@dsaen;heneabl €.

Thus, the extent o ownwar

ld 24 in not
secured to the cﬂitﬁséilcrkﬁéns%kdze%%ﬁ@é&émd%wgkﬁ%Yos‘ﬂtgP le. ffeoﬁfl}lét%nt
weld 24, is SGC? it udae. c?ﬁyestéﬂh,e $eXf i SLENETPi syerohgetd extent,

upmardly of weld-24 in I n_not o the cable. _This
pattern pref eratﬁﬁp?eéifeaﬁlkégﬂ’érfg“i yeite ‘F% fﬁjv\ﬁwnu F3rHPRand
non- uni f orm shi qidksa)ﬁlﬁmtme:g:inqlgas msa-éml’edmfldahs thetallationooneation
of shield 14 to e -, 30, r y qﬂg# t in
registry -h eafcl?]égsdcur@f&]aeﬁ[% e&t%}h £ %H: %a%a g fi‘ﬁmnﬁéﬁéré{r@
material conpri ey plsshientsizeldxd Bndehich onaw beepeameenhém attached
casing, opposed Eﬂéﬂé‘%ﬂqédﬁ&%rt&@oi@dn hayi Qﬁyegefeawel maaaeeqt i on
exc

to the shield an 0 an usi ve 35 - one of the ca

gondy
respectively. = 2alsp inhihitsghe Pangerntion otabhe %EgE Pﬁﬁor cable .

12 by any pro:ectlons extending upwardly from the floor.
15 | Preferably, shield 15 is secured to cable 12 insulation
by heat—seallng thereof at locatlons spaced lengthw1se
" of the shield.
The selectlve securement of shleld 14 to cable
12 at_locatlons mutually spaced lengthwlse_of the_cable

20 - gives rise to successive shield extents which are re-
) spectively unsecured and secured to the cable. Thus,
the extent of shield 14 downwardly'of weld 24 in Fig. 1
is not secured to the cable. The success1ve extent of
shleld 14, i. €., adjacent weld 24, is secured to the cable.
25 The next succe551ve shield extent, upwardly of weld 24 in,
Fig. 1 is again.not secured to the cable. This pattern
preferably repeats along the cable length, with uniform
'~ or non-uniform shleld extents, g1v1ng rlse to redundant
electrical connectlon of shleld 14 to cable 12. Elec-
30 trlcally conductlve means are in registry with each
| secured shleld extent. For example, the body of material
comprlslng weldment 24,'extends through the cable insula-
tive casing, opposed_term1nal portlons of the body having
electrical connection to the shield and to an.exclusive
35 one of the cable conductors, respectively.



(M udes cable 12a, the |leftward conductor 16a of which tfavels-outboard of

:ff:of con- 5 . ductor 16a is bendabl e about bend line 17 to overlie

.\cabl'e 12a and may be secured in such overlying di sposi- tion by a suitable -

mechani cal clanp. _Thus, both shiel€s714 and 14a are in renovably overlying
relation to their associated cables, whereby the cabl e may . be exposed 10
tenporarlly for -connection to anot her cable. In both instances, however,
‘el ectrical continuitkn d:hest%tme dHeankadinent, shakle aﬂaembéﬁbﬂ-@aconduct or

~on renoval; RLddits U 120 SHE M HERLIA GobSOSE 168, of NwkEHT oS 3 and

4 a self-I0 I ng -clanp me I'n accordance with the present

di scl osur &xay tquﬁhQﬂIdI%ﬁLk&ﬁ!ﬂa$¥ﬁerﬁ&#h@9e¥%%tFPCHF°¥bﬁFaEt with the -

Conldugt or %rﬁfbeﬂddemapq&ucéﬂé sl e, tﬁ%w&;&iéa@&s ahedetaa?nwerrtz)grt% as .
- incl udi ng a ben e.,nenber 0 on endi ng. Line 0
defite fi @F%a]sgéc rgjﬁ"}ﬁa%ra%) %?% 'gobeng f"n%gﬁl Eﬂ ?K?glb?ef erred

enbodlnenbaﬁﬂuakau|anﬂrnayxbe2§2¢ura®tﬂmlsnchooverlplhg dispablie for .

CEeL Tt o B AL\ I ARG T ORGh 2° 68,8) BEPRCsRGREY, ToKer

portion 334 @nd Hé@mwmmmpwly QV%me%§¢1§§lﬁﬂoth§HeM’t h a
bendabl e tah 34, e LN dghevany f e ésvslé%a cseSéxgasaae first arm

portion 30. In the enbodi nent . s omn the tab 34 i beep pg gged or _
st ahPed oteMFOTATd Iy rEQT FORRRFEIM &9 a%ﬂﬁh%FSBaP esf IPpBRFSgonal shape.
The tab 34&&%@&1&1@%@1&8 éIEcBﬁlcalpd:OﬁEiﬁﬁlﬁ? exikas asnductor cable

when the first and seco tions, 30, 32.ar e fully
descri bed &qﬂx55§b rkﬁéi%iébé4a|§ ﬁ mﬁO%QFgﬁafngﬁpgrpgﬁagggﬁar to the
bendi ng HuMQ:§hx§1dfﬁrmﬂesnnhmnﬂmrlﬁﬁnghdxspgsvesont t he greatest strength

to resist bendl ng 35In Fe‘%uéé? 53&&%4 bgcgeig i&ﬁﬁggggbg PRShbe®N, N

surface 36 gagenen h™opéeni n not pr event
. pr obér f ol26i rign cafcqmredam mthmmremnu dl.sglgéure is partlcular-

ly useful for maklng electrical contact w1th the conductors
of flat conductor cable. Figure 3 shows the clamp_member. '
26'as including a hendable member adapted to bend ‘along a
bending line 28 to deflne first and second arm portions 30,
20 - 32. In this preferred embodlment, the entlre member 26 1s'
metallic so as to be suitable for conductlng 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-locking
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 embodlment shown, the. tab 34 has been punched
or stamped out of the first arm portlon 30, and also is
.;_of a pentagonal shape. “The tab 34 has a sharp tip 38 for
'30- '-plerc1ng of a flat conductor cable when the first and
second arm portlons 30, ‘32 are closed, as more fully
described herelnbelow._ The tab 34 is shown extendlng _
| perpendzcular to the bendzng line 28 of the clamp member
| 26 which glves it the greatest strength to re51st bendlng
35 of the tab 34 back to its ‘original position, in surface 36

gl at-i ve casing 22a to provide a shield 14a for the cable. Such outboard

&



'pos1t|oned per pendi cul ar. to the present tab 34 position if strengthen
- ribs; bending, etc. to prevent unwanted. 5 -folding. The openi ng 40
then.sinilarly . be turned 90 degrees fron1the posi tion shown in Figure 3.
The second arm portion 34 is provided with an opening 40 therethrough mhlch
is arranged with respect to the bending line 28°-s0 as to be adapted to
‘receive the 10 . tab 34 when the bendabl @ %eﬂber 26 is bent along the
beqding line 28 to move the first and second arm portions 30, 34 towards

one anot her. in the.s ace 42 of the second arm :
portion, e ope% zﬁ¥§§?ﬁ€%€d§¥éﬁ °%%§+ﬂ% §° gﬁé §ﬁﬁ§n§? dPREWEREN _
substantially" JEPrOPQKHfQ%anﬂhmg the t tab w84t h Dabt B3¢ tabld4alsé&nbéhe '

Closing: means. 4¢ ‘?%‘r@‘%"e“n%*?n REETLEP L IS TorbOEEE FRPRELbE L op 10

_portions 30, 32 %k gﬁﬂrﬁﬁbﬁuubQ¢@#m®b @ﬂcenteraramdnpanswantedough_'
t he openi ng 40. ﬂﬂdlng. The o ér{hd %@WIM i 1 0 S
46 conprises a hpod 48 ICh'Qé; een st anped %undﬁﬁh %€%§o§é %nggggg
arm portion 32. ¥9QHPQ9W@F$96%%ﬁ¢ﬁ% 39 with the hood

i nner ‘surface being curvedrneo sﬂdbhdiéaﬁn GoFR 16h 284 | D& ﬁ@o@ﬂ&@& ‘bff‘l@' a8 of

the tab .25 t 30, 32

esgenge this hof)b(? azg_ggtgor I n’f@&%n@%‘ng%ge ‘?’e’é‘i‘lﬁ?lsB?cfrEQel
of the tab as t e m@m sJ-Jamj 2 sseadatodsn adepted sto areceieonthe
surfaces 43, 44.Qh tﬁevﬁf’e‘}P%é‘r H]lé)rin%?bexhefétié"ﬂ:é’nttgfoﬁgztﬁ ters

- the opening 40.30 _. substantlal nor'nmal ITSt surface t he
“second arm por t RSReEAG tliden & '-'(Qarﬁﬁm the (ks andsse¢end a@rmopextioas

an acute angl e \§ot,h 3ee3RRRIrdsd Jrite SRAMKE SUTARASedd Sled Nen SPESRFe 8 i
portlon 32. Hooq§§§ al%%ﬁ%%OVIgFf a further_inportant function = naneni
conpensat es for e SRt AR RAEHEORI ke tPRER BRI 9
not be  -9- neseedomgatieent Ih)avﬁrntﬁ& cnamgeamamahaiméﬁam 3§u1bsl£aﬂa1Ia11y
vary. Th?ShOOdCBQ%s%%%%HS% E%:o q_%r S5 osf31 trgenrrerb “wt 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 portlons 30, 32 are moved together and the
tab 34 enters and passes through the opening 40. |
20 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_provide'a camming action to cause bending of the tab |
.25' 34 when the two arm portions 30, 32 move together. In
essence, this hood cammihg 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. Inltlally, the tab enters the opening 40 .
30 substantlally normal to the first 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
44 of the second arm portion 32. Hood 48 also provides a
further important function --namelY} itlcompensates for
35 manufacturing'tolerance problems since the tab may not be



~Amjooded sl ot coul d not. Insulation-piercing'teeth 50 extend outwardly
‘Suffaces 36 and 42 to penetrate the insulative casings of cables to be
“comréctied on crinping of the clanmp con-, nector of Figs. 3 and 4'and.to
t hereupon el ectrically engage cable Corfduct or s. Further details of this
par- the ticular connector i's set forth in/copending UK Patent Application
(ref T&B 829FAcl.ai.m LoLity ERO N_06/0 4 | tlegd. " f-Lgcki ng
Cl anp Menb . té?é%ﬁ%&éﬁ%g%r%§r§ba |§§§Fgfgpé%§é;%gggéééwgﬁa§§¥'?%9Fig. _
5 two flatvangbl esTiER hapd athushaenepter a degres ©f misaligrnenthtbhls >
renmoved to A NPT o T T [CTa el sfopati ons 56, 58 ‘and 60 are made through
bot h cableé?efggﬁﬁctlvgfy ?n??ggégﬁég:MAth_conductors 52a and 54a, 52b and
~ 54b and 52d and 54c. Insulagion-péemeingr tepthaS shehend reetvaadiy such
perforations aifhfddPes6 Oha LPCLEPBehetRateAtHA Gswhdt Bvalcasiinyhe
hy electrically connecting the
0

under insulation of cable 52, there ric .
conduct or s 9% Gakpes (§0.fe cepraestedorr: csimping fjthe ©IaBP8CONRFsy| at or

62 i ncl udenettRf Bigsa Shandacheand tbmthlerehniin icléedtriealdy 66 -
lam nated to one fage 68 of the spacer, 64, a layer. of pressure-_sensitive
adhesive 7GNERRS GRRIE SOBIBGEPER- | AEuTERCS: SREAIR G BALSRATS Iiner 74
' renpvabl y taidudEhe cdmmeédreondbesi eigf%is?%Tha/mrdﬁﬂg i$K pPetentbl y made
froma relatively.nongonpressy A Ll nsul &t tel jaabarasuch as
pol yvi nyl crPBEfeR BB GRE T8 23k Yoimiid bEjoily R BsGR'difoBpaas U0 20
and . over harepivredplsebf pbecking GlamppMembelr "f,| o rWhichobngersercabl es.
Although1ﬂ%}fﬁgﬂ¥gfé€F§g@szaﬁepgbgg geare in Fig. 7, it can have any

ot her suitabl'e Shape dependi ng upon™the configuration of the overl apping

portions of the cabl eb» Fig. 80.'WOAféPGrSPP&FQﬁsaxﬂié FrecRheWB ONedgh

t he ' lapped and with their shields removed to permit connection.
Perforations 56, 58 and 60 are made through both cables,
respe¢tively in registryzwith conductors 52a and 54a, 52b
and 54b and 52d.éﬁq_54c. Ih Fig. 6 connectors 26 are shown
inserted in such perforations and crimped onto the upper.

inSulation.of-céble 54 and the under insulation of cable 52,
thereby electrically cdnnecting the conductors in reéistry
with the perforations. 1 - | o

~ 'In Figs.,7'and_8, insulator 62 includes a spacer
64, a thin clear film of electric inéulatidn 66 laminated'.
to one face 68 of the spacer 64}_a layér of pressure-
sensitive adhesive 70 applied to an_dpposité face 72
of the'spader 64, and a liner 74 rémovably-attaéhed to
the adhesive 70. :

The spacer 64 is preferably made from a relatively__'
noncompressible, .electric insulating_materia1, such as
polyvinyichloride.' Spacer 64 is sized and shaped so as

- to completely cover and overhang overlapping portions of
a pair of flat multiqonducto: cables. 'Although the spacer
is shown as being square in Fig. 7, it can have any other
suitable shape dependihg'upon-the configutation of the
overlapping portions of .the cables. B



“Yspacer 64 between the faces 68, 72 thereof.: The holes 76 are sized, Qi;:;;%
shaped, and arranged so as to receive connectors 26 (see Figs. 4, 5 an

~ggwhi ch electrlcally 5 and nechani cal |y connect the overl apping portions:
“of the. cables. Tracking between the connectors 26 is inhibited by the
spacer 64. Each of the holes 76 has an el-orgat-ed hexagonal shape which is
-synnetrlcal about a 1ine 78 perpendicular .10- - to and bi secting the two
0Q395|te paral | el 'sides 80, 82 of the holes so ‘that- each of the holes is
diVided into two nmirror-i magﬂqmltntynSDﬁShom Tachitend Hhyitgh dhe 84; 86

has a generall yIo %%%@%albe%%%%@mi%s t-he M#malq‘@még at .

| east .one of a of "ar s a ‘correspondi ng one. of the
connectors 26, J6 wirst W'Oﬁhm%mtwmd RO AT a‘?&]e%?‘??li"ae

correspondi ng o f&tﬁ% S r of Jid fvai i éneéxwf&axmp as
i ndi cated by do?’t%nglel | negl(aneeF(lééé %‘ltd? fes%\éalct to the line /8. Th € %&ée

and shape &f thé%l@%%%ﬂ%ﬂ‘eﬂ? hey QF&REIRPIRD PIHE VIS £

shape of the coragaled.s. Tmmdqn&&ﬁerelmrcmnmlmum i i ited
fromany suitable q%Ffrlal 4} as a |lam nate of poly- vinylchloride and

pol yest er adapt qﬁﬁ to-the spacer 64. Alternatively, the fllm
66 can be forned 25 ‘norRddht i dile hales tie haman glongated degxagenal

revent the fil I | r t wdiddEa
p ﬁh@%& WHELE prem@ £0 Ve 1@ PéfPendiétar

connectors 26, II'm’I's supporte m ned ngaiant aII fléfd
di stance flOom t He @ands hﬁsﬁm%rﬁ&tfdﬁ‘% IRPYFELR PRER
thickness of thesRaEEhd¥ed o Mhatarddsh tof vaw Itdsreesil B¢ a@mmedmmuot he -

filmand the arnms of the connectors as |o [ bove
the arns of theﬁﬁﬂnﬂ%ﬁ?ﬂ%?%ﬂ??ﬁsRQFEﬁ&ﬂ%q%% tut % %g gR%sﬁb?e?ﬁné
connectors. 35 g4, 86 has J@derﬂlﬁ@mm@naltWPﬂaWwbem@tébﬁﬁthg

of the pressure se t|v h 70, t I r ohge ] 861532
Pr ef er abl Y, t he Eﬁrh ﬁé gt f)eég@ 8@@ 8§ 9 a:.r 6@ Erﬁ? 8 rp

15 of a correspondlng one of the connectors 26, so that each
.lof the connectors can be arranged in a corresponding one
of the holes in either of two different orientations ‘as
‘indicated by dotted llnes in Fig. 7 with respect to the
i line 78. The size and shape of the holes may be varied
'20 "~ depending upon the size and 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. _Alternatively, the film 66 can be formed
25 .honolithically with the spacer 64. _
_ In order to prevent the film 66 from being
pierced or ‘punctured by the arms of the connectors 26,
the film is supported a predetermxned substantially fixed
_ dlstance ‘from the arms of the connectors by the spacer 64.
30 | The thickness of the ~spacer 64 may be varled to vary the
| distance between the film and the arms of the connectors
. .as long as the film is p051tloned above the arms of the
-connectors so as to avoid being cut by the arms of the
: connectors. _ :
35. The liner 74 prevents the 1nadvertent sticking
‘of the pressure-sens1t1ve adhesive 70 to the cables or



e.of clear plastic. Further details concerning the insul ator-spacer the
J.gs. 7 and 8 may be had by reference to/copending 5 UK Pat ent
cation/(ref T&B 846F) cLaiﬁing_p&ioLity from USSN 06/ 074428 &
8042538 |, entitled "Insul'ator fori®vering Electric Cabl'es”, to which
‘incorporating reference is hereby made. Referring .again to Figs. 5 and 6,
the fi ve-tQs three. ¢ uct
(con uctorogzhﬁ]a,;%éél%?g’groﬁ%%f _
52d, 54e) piklcesofA ¢lzaxiuplastice) and phase C (conductor 52e) are. not-
“carried through. fr £ 5 a : nlRe it i a ar e
preferab- |y invari ge:&{é%ngdég}:%gllﬁdléggfeégnﬁg | tﬁ%?ﬁisé‘gﬁigﬁgtgﬁgggfal 15. -
may be cacf &hgsw o'bg@% %ﬁxh&g by wefesence QFORRNERRIgr oundi ng
condgct or yk rpdtieat rAppliiedt iany € 88 BUGF3 peledaling @ibkityhGrom iUSSN D§/07he28
groundi ng conductor. The c®n- nec¢tion _guides.of Figs.. 9, 18 and. 12 are '
ef f ect i ve & 86/042538 or ci RPEhELed; sIpgMLAEOD, Foro RTINS tRe®GEELSf certain
--20t _ CO?@%H]iéBTS -,zowsmﬁ'id:ﬁ-fd £RG0ZPOLALANY &é@é&eﬂ:elt s he?féh?'-mhdethree_ |
matri x of ‘Figs. an apd limtin e prol- abjlity.,of erronequs -
connections. In Fig. ??gﬁrﬁ‘ﬁtﬁgﬁéﬂ'bgf" %‘?‘Sf)lfn%or‘aﬁaaé'estré?o&v%é'gg-. 174 .in .
i ndi cat ed thatdecroondiep st sbhghe-phhse tap Thereianccadies enenbtraded at

square, 1ghasen B hecdnducbére Hadagbhednd Pd@se i tfvonduater &2eircl e.

Conduct or S, f . Labl £ S | r USSR o hAH @i .
Addi ti onal an %ﬁ%???ﬁ%ﬁ%g 'Ft g?%ﬁ ia%%i.ggtt?glag ad 'agtel?l?o%ggi gggmsl ots. -
The term "OQKH_II@'Z i P8B4 s| oPerfoxrations, #f 1458i % e Breferab-

igghﬁzﬁ??‘% AR R LR B Cnauctor 5

)

v

Foror o GREtAY, S8 D547, BPOURET oRRIcRyE ' b DAY aRE T the

respect i valy iRfAr{£¢y 'MadbREn, indiVeREd Yo itioN RiuchneRatt heutaidlicle

columm including slots rs_the.l egend

64, 170. 35 172, | be
CTARSS. 4 GaN kS St FHEARTREREA FYEtSH AP OIS 168 BB FI8edte the

the grounding conductor in-the running direction and spaced
from_thé'hOt lines'by‘the grounding conductor. The con~-
necfion"guides of Figs. 9, 10 énd 12 are effective for en-.
forcing this discipline,'by'compelling the use of certain
20 connection zones (fifteen zones 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 member 176 incorporates slots
160 - 174 in indicated pattern. Registration holes 178
25 and 180 are'provided at ends of plate_176 and the plate’
~ includes discriminating indicia 182, in the form of a’
star, 184, in the form of a triangle, 186, in 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 Fig. 1l bear
30 cérreséonding :i.'n'd_.ﬁi.cia.T 'Additionally, plate 176 bears
| 1itefa1'indicatibns adjacent various slots. The term
"”SPLICE“'ethmpaSSés slots 164, 166 and 168 and the slots
' respectively Bear.termé "3 WIRE", "4 WIRE" and "5 WIRE".
Under the verticie'coluﬁn including slots 164, 170 and
35 '172, the plate bears thé legend "TAP 3-4-5 WIRE". The
vertical column including slots 166 and 174 bears .the




L

-12°- 1 Iegend "TAP 4-5 WRE". . Beneath slot 168 is the | egend "TAP
'RE" . Adjacent hole 180 is the | egend "TAP. USE ONE PER COLUWN MATCH
MBGLS ON CABLE".

through slots 160 and 162. In-the case of plice, i.e., connection of

two |ongitudinally alignhed and over- Iapplngliables -slots 164 - 168 are

used dependlng upon the nunber of wires.in the conductors In the case of a
tapy~— i

P A LR T DA g SR U Sk

poI arity i s assur"éﬁﬂbﬁ HWIRE™. remb_maentorhmletm i igli the. lefemm TTINPEI um i E '
uni quel y col ored f f cg)ﬁga q t w lable 1. .
i ndicates the 15 usk \Peﬁiit (?l% c%gb{ i'on PpoSSI (ff’é r@g %c fevable. TABLE 1

Slots %Méd)rﬂla:)v@c healvikel markingsare chneagianyly

three condug or gRide érﬁcddljt?%f&?%@raﬁbiﬁz spl ix?%k(é’%’éé‘e %fti'r@ﬁhce.
conduct or cable to three, four or five conductor cab ta .
f’cﬁ’?% raRd Pverny

(phase A) 160, 16‘2e‘1'64=°’me‘=t1°n of (&R

166 o 1appm§uaamew,blﬁ&r§ Im (-ptmm‘te amiecB)déi@enamg upon
f.our conduct or Iexﬁgngur r five cong tor‘fable tap (phases A and B)
160, 162, 164 %i Wﬁﬁﬁﬁuﬁﬁn %9%R* con- 166 and 168

ductor cable splice (three Jphaddw Stsd iof xompictire cabtennection oebHn-

ductor cablyg tapt&%;trc%lg@siq.) o\@la]ﬁ?u?é‘daﬂoor?h%on d;gfgtfgﬂdugipr

cable to four tor ble"tap
(phase B) 160, 1@iotsymay be used. tltm;@récﬁmotm%l%nﬁdnﬂ%ee%eactor |

_cable tap (phase d® polarlty is assured by simple recognltlon of the

indicia. Each indicium is unlquely colored to further

facilitate proper connections. Table 1 indicates the

15 various connection possibilities achievable.
TABLE 1
Slots Connection(s) Achieved

20 160, 162 and 164 three conductor 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-

As noted above, cable markings are invariantly 5  Tade .

30

35

40

and. 166

160, 162, 164

. 166 and 168

160, 162 and 170

. 160, 162, 172

ductor cable splice (phases A and B)

four conductor cable to four or five

- conductor. cable tap (phases A and B)

five conductor cable to five con-
ductor cable splice (three phase)

five conductor cable to five con-
ductor cable tap (three phase)

three conductor cable to four or
five conductor cable tap (phase B).

three conductor cable to five
conductor cable tap (phase C)

¥



1

'160, 162, 170 four conductor cable to five con-

and
ductor cable tap (phases B and C© 160, 162, 164 '
¥ Jconductor cable to five con- and 174 ductor cabl e
tap (phases A and C) In Fig. 10, plate_176 is' shown mnth coopera- tive
structure providing therewith an i nstalt3afion tool .. For convenience, the
literal. Iegends and indicia are omtted, but mnuld be |ncluded in the

~devic

e.

orientati on

espect to the: sl ot

cabl es are ua or t hogonal égﬁg a -

l'i ne extendggg QEEE e?ik)e‘dge 15 co?%qrs q,lgn ﬁfﬁg&%‘% and

196. Cuide as a threaded bore or recelpt p|n 202 havi ng

t hreadgd end 202a and. shoul der 202b. Pln 204 nay be f, xedl secured to
~guide 196 to serve asIn Fidot 10or fﬁ%ﬁ RFdati ve

posi- 20  ¢il@NsebaceurenpRbvidiag ehu&reeadaﬂ amt:mmmﬂwh In the Fig.

10 arrangenent, base 192 refer- bl nct s.as ade d has slots in
heo PR, SoPRER SRgecorhey dLtart A o

its upper shPP

punches wouyiat g SHATHaYR thel RANISS 10 gIRIIGY BmeRttonn Tn the

cabl es.

160 -

in Fig. 11)
the p §|t|o
be ma

Base

pract I ce

green;

15

20

25

30

35

186

Apphabtet guides a94appdoﬂﬁﬁat@hﬁﬂhﬂ?@ﬂeﬁvﬁcgﬁleﬁt punch or

corners 194a and 196a of guzdes ‘194 and 196. Guide

194 has a threaded bore 194b for receipt of pin 202
having threaded end 202a and .shoulder 202b. Pin'204
may be fxxedly secured to guide 196 to serve as a
prOt for movement of plate 176 into operative posi-
tion whereupon pln 202 is threaded into guide 194.

. In the Flg.-lO ‘arrangement, base 192 prefer-
ably functlons as a dle and has slots in its upper
surface in pattern and conflguratlon conform;ng with

the slots 160 - 174 of plate 176. To perforate the
.cables a punch (element 177 in Fig. 11) or punches

would be inserted in the guide holes in plate 176 in_ the
9051t10ns which provide the proper perforations for the

- connection to be made. Application of an approprxate

'_force or forces to the punch or punches would then create

the desired perforatzon pattern in the cables. Base 192

' preferably ‘includes a removable tray for collection of
_matter thus punehed-out of the cables. Connectors of

type shown in Fig. 3 would then be inserted and crimped -
to complete the connection. '
In preferred practlce, the stenc11 indicia

':are colored as fqllows- 182 white; 184 green; 186

ith the slots
174 oingloia aré. omIQtBﬂran:ts:ddm e inalidest mptheh (el ement 177

A8viRFch BAGS, 2% Ae SPRpe jwhth, i ALY SRl “%ﬁ'eii Con to

' reanabIe t | | ect f
mat t er thuswpuhcﬁéep%i’tt &P ttﬂ?@ EdPte PATEGFThIN cﬁ’sa{éay]c% gotion. 0

woul d -t hent Eﬁe' teasmeiad aad nﬁawmwlqpraﬂtﬁi@gdm cmmesmw
1(6_:.0S =° r]].%IB rlegq.ls(tle?: z\ivrz.(?thcoal (fl.r:l.%de aesxtené:mg' beéi?gex\’he&Se 184

¥Wh*in Fig. 3
In preferred

tl.

' 9 med Wi th up exten .Qténg qles 1947 |
and 196 wh ggérvi éabl es 198 aﬁ%ﬁ%é r;@;ﬁ pI A8 %hlu!sihf &per v



“ 14 - bl ack; 188 red; and 190 orange | Cabl e i nsul ation over conductors #%
correspondlngly colored e.g., for a five-conductor cable: neutral -
Mhite; ground - green; phase A - black phase B - red; and phase C - .

orange. 5 ) The arrangenent of F| , 12 includes connec- tion S
gui de 206 whi ch has a slot pattern nodi fi ed #ron1that of Fig. 9 by om ssion
“of slot 174 thereof and by omi ssion of all |nstruct|onal I ndi ci a ot her than

that adj acent slgfgcrkb0)880rd§2: ?n§“f98”b££ﬁ§ sl op4B iﬁ 188P%§¥}§nuse_in a

~four-to-five tap and such capabi re- S throu and 172.
Sel ector plate 2@%96v%9¢¢%§tga$des2o@r§ﬁapcndnaqéy so&erﬁdbcﬁego2160r 218,

notch 216 being ghpivelfond®deeds Youbié: deﬁé{i&rzﬁo Oﬁhﬂﬂedeg% d Bl gkged?®
has openi ngs 222,, 224, 226 and 228 t her e- t hrou ering

accessi bl e -onl y 28832 Riacke E%ﬁ%%cglbnrQGFdénéthPﬁgsc ‘VﬁFﬁﬁgghomn as
transparent,5the plate is Tiesi aeban Qﬁ@gaeoprlgn ghelﬁagadeg Ebgnea, slots

160. and 162 are I ctl s of ¢

shown for plate Z’%ﬁj %‘E‘a@% %\&gn %ﬁl‘?‘aﬁi%t H§Et8+'ns h ?rf’ﬂan

slots 160,. 162 aﬂdailazlf bRigg ?)rb_\cludmissoncefssl:btomu theuesfaaadnot in
reglstry W th anyy fggip a f te 208

is indexed to place not c !Sggf?%f%nléggﬂ%%gy ﬁ?ﬁ gﬁ?fE%Q ?ghﬁg tggﬂ

engagement with %hﬁ%wﬂdlﬁﬂﬁnﬁmﬁkptﬁel aard ah6l2gui Thesomitted Glpﬁogéﬁal :
rel ation, siot Igdlé us®Wl HNEorPEsLEi H&r € hapbiak8cR08apabiisey BrEhUS is.

2
made avallable for, a three-con r T I ndex| ng, di stance, t he
spaci ng bet ween EHS {h ﬁhdgﬁ? 0¥%ﬁ9§nd Q??he §9iegHP§t8 EEedzgﬁlg 12)
est abl i shed by tduerixés[gﬁidﬁrﬂﬂﬁlmedfnaﬂﬁdesTbﬁdexhoﬂéheadszShtQQB of
openi ngs 222 - %ﬁﬁ el ec to provide, e of conng
tions. The foll ovmér% SDA %éf%??"ﬁréruéxﬁ%%#Pg% ?E{'n-geé Ldﬁgf °6I gPé
208. : 206. Plate 208 has openings 222, 224, 226 and 228 there-
15 _through for renderlng accessible only selective of the

connection guide openings. Whlle shown as transparent,
'__the plate is desirably opaque. '
As 1n the case of Fig. 9, slots 160 and 162
_are used in all connections of cables. In the p051tlon
.20 shown for plate 208, phase A only is avallable, use of
slots other than slots 160, 162 and 164 being precluded
since such other slots are not in reglstry 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
| still in orthogonal relation, slot .170 is now 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 dzstance a (Flg. 12) established by the slot pattern in
_guzde 206. The extent and pos1tlon of openlngs 222 - 228
is preselected to provide the desired varxety of connec-
tions. The follow1ng table is further exp031t1ve of in-
dexlng of plate 208.



- TABLE 2 1 | NDEXED NOTCH _ SLOTS FOR USE 210
*162 and 172 212 ' o 160, 162 164 and 166 214 = -

- ]162, 164, 166 and 168 5 ' 216 '160,- 162 and -
218 160, 162 and 170 The connecti ons achi eved

_ the i ndi cated slots are noted abkous <N Table 1. 10 : As

will be seen, practice wherein neutral and ground connections are in o
respectlve S|ngular connection zones of the matrix of connection zones -::;
results in repetitive selection of MABLEa2 and ground connection zones, :
i -e., identical geonmetry in separate connections 15 - of a first pair and

a second pair of cables, thus carrying polarization throu;hout an entire

i nst al Red sﬁ!ﬂEﬁE__!ﬁEE_practice may be restri@&@?ﬁtﬁQﬁ) ®tion of a

singl e pair of -cegpguctors to a specific r |tle§3gﬁam17feg , ‘an out er nost
conduct or of each cable. While mutual - orthodon- ality of cables is
preferred, other 2} gnnment is within the ﬂtﬁq’l e\ﬁ%f ]t% angathG on. A so,
zone . sel ection patgern may be ot her t han aedi ag_(mza,l Xe4 f‘ﬁaﬂi&ﬂd X168 n the

aspect cof the foregoi ng di scl osure wher ei ing is by stenci
or the5I|ke farﬁﬁgss t han 25 all of tﬁ@ ’ghqg%ﬂes of the matrix

are enpl oyabl e. ZdBAnection of at | east ondﬂmalﬂaﬁ anﬂuimnors is effected
by preclusion of use of-zones other than a singular zone. In this case, the
connection guide has an aperture in registry with such singular zone and
cont i nuous ghﬁfﬁ@én§9t1°n§xﬁﬁhéevﬁﬂtU &hen indicatesh Sk are

perpend|cuIgétéaogbgughlﬂpgabqéel Connection of at |east one other .
conductor pair-is co t l-ess than all nes with. mhlch uch
condutfors are in regR§tW} gﬁ Fﬁﬁg'c§§€°qﬁﬁ§<ﬁ§ﬂﬁﬁiq M plura
apertures l@réﬁgaSébunecthoasSEre 1@0mlpe@<ﬁ1dt&tsimgﬁla' Cc&&lhfectlén, al ong

an axi s araIIeI
p ones of the matrzx of connectzon zones results 1n

.'repetltlve selection of neutral and ground connectzon
zones, i.e., ldentlcal geometry in separate connectlons
15 of a first pair and a second pa;r of cables, thus'carry;ng
polarization throughout an entire installed system. This
practice may be restrlcted to connectlon of a 51ngle palr
of conductors to a spec1f1c repetltlve zone, e.g., an
' outermost conductor of each cable. While mutual orthogon-
20 - ality of cables is preferred, other alignment is within
the purView of the invention.’ Also, zone selection pattern _
may be other than a dlagonal of the matrix.
- In the aspect of the foregoing dlsclosure wherein -
connection guldlng is by stencil or the llke, far less than
25 all of the connectzon zones of the_matrlx_are ‘employable.
| Connection of at least one pair-of conductors is effected
'by_preclusion'of.use of -zones other'than-a"singular Zone.
' In this case, the'connection guide has an'aéertnre in
reglstry with such singular zone and cont;nuous surface
30 expanse extendlng in dlrectlons mutually perpendzcular
from such aperture. Connectzon of at least_one other
conductor pair is compelled to less than all zones with
which such conductors are in'registry. In this case, the
connection guide has plural apertures'in registry with a
35 = common conductor of a cable, i.e., along an axis parallel

R



Y- 16 - to the conductors of one cable and ort hogonal to the conductors of —
t he .ot*her cabl e where the guide arranges the cables in nutually orthogon 57 o
//‘

grelation. Furt her. detaijl concerning the cable of Fig 1 5 and perforatfo
gw di- ng and maki ng net hods and apparatus is set forth in the copendi ng U
_Patent Application 8017081 (ref T & B §84F) claimng priority fromUSSN
06/ 042, 442, 06/ 042,369 and 06/ 042, 440. Reference is also nade to US Patent

| pl i catlgh usls.N aﬁéwaré&aéteﬁgiblredr Pﬂaﬁhelgﬁd %&?h@tdﬂhﬁp&%reﬁw"' The
~laSt-noted applic n_dis ol s pertorating and cri nplng

~ functions amj??ﬂﬁi égr?aﬁf ?6 g ancFﬁée bef ﬂ#&ﬁ%ﬂa%ﬁﬁﬁﬁe°for

sel ection of dnyeomsbbésalpluuabal1yobrhhe@eheﬂﬁmmﬂétqﬁﬂnBCtlOn patterns. .

15 I n" prov goi ng interrelated parts '
connectors are sel ected tokﬂﬁggef"n‘éﬁﬁ:gf‘ oﬁ°Bg&r8| Ng g:x ﬁféﬁ\/ﬁ] Eb%fdrns -

"to the cdmon %@Itplebf_ona’qnluntgusdlﬁguandbmakumgt imeg;hsW\ antSLd;ﬂiamtu., '

pi ercing expa - r n an . 3 u f |

equal 20 “Zfe*%‘%n?ﬁtﬁoﬁﬁﬁe 8oflfRLAY, WPl 1t Wehitestivh G 7 081
will span pI uréie€ohakicB 083469 oheimangepritieidyt figomomissdt &6/fﬂ421g¢542, _
“insulation pi msxmwsawtoemﬁg@aant Weffera%gr §' %6% ;%4 ‘?‘L |

cabl es, as |n64£ep case, of the bendabl-e connector of , .the 25

i nsul ati on pi %4+%ahb°©rﬁﬁ§ﬂrUﬁﬁgﬂzbﬁé4a tkﬁ@u%ﬁ#%ﬂ@a for -
each cabl® si dand IEerhAmpi@f@tﬁ@d COPRECL ekt -hbBe ednapbatiic@t iRifr Ci Ng
expanse i s deﬂi colletcoo e yogyb%ge tee h extendln%tfron1one of the

" connector arnms. PlBEg eRahdR9 28T K& MPidbi ng
specifically diwsioses embddi mehodeanflapi ditygeaswinl the ddiglerg to those

Patengad | arERirlandf ABI0) Vool 6ol 8L PR8N cPRBN PR (FIW ST P A7
and' scope of ePi?deﬁﬁﬁmﬁﬂ¢dwp¢%ns©tlﬁorDhttﬂrnhe follomﬁng clalns
15 oo In providing the foregoing interrelated parts,
connectors are selected to. have insulation piercing
~expanse which conForma to the common width af conductors.,~'
Thus, by 11m1t1ng oUCh insulation piercing expanse to
—an area of no_greater than a square of side length equal -
- 20 to the common conduétor width, one. assures that no |
connector will span plural conductors of one cable. Vhere
the connector brlnga ingulation piercing means into
engagement with outer sides of plural cables, as in the
case”of the bendable coﬁnechr of Figs 3 and 4, the
25 insulation piercing_expanse is nolgreatér than the_éboVe-'
stated area for each cable side. In such preferred
connector, the insulation piercing-expanse is defihed
-collectiVely by the teeth extending from one of the
connector'arms. | ' _ |
30 . Various changes to the foregoing speclflcally
' dlsclosed embodlments and practlces will be evident to
thosg skilled in the art. Accordingly, the foregoing
. preferred embodiments are intended in an illustrative and'
_not'in a limiting'éense; The true sp1r1t and . scope of the
35 invention is set forth in the Follow1ng clalm



CfETﬁE—__*"‘“‘7r?TT~ﬁf parts for use in the |nstallat|on of “a mnrlng "
em 1 flat el ectrical cable. haV|ng a plurality of. i*? .
pat mp"tsed in~an electrically insulative 5 . casing; |~ N
tenplaté mtans aslapt ed- f ar rece|V|ng first .and second such cables jn’.-
-overlapplng rel ati on and prOV|d1 for * prédet er m ned ali gnirent thereof t he
-spatial ¢Dheps;sections of the overlapplng conductors defining a 10 :

pIuralltﬁ of .connection zones,_ said tenplate peans..jnc¢ludi'ng neans deflnlnqd

a first hspectAoki&oREePArSS. §é1red’tsl%jtr$ the %‘?W?}%@t%ﬂnegt Pon - of

conductowﬁrgﬁgmgyatbhe Ebmybﬁgyhggecond cables to presel ect ed zones -of t he -
ctions

plurality of z S f.or on ' (c)
. identifying magﬁi 53191% ﬁ grg‘&?t}nd: g'} n%o%r%%‘ﬁ‘%ﬂ %gl 8& ivity in
'cooperateMOngaseccahduntmﬂﬂﬁdmspbsadﬂxnfan elhnmriqahgyfmnsudamdwb|on use
qges Ieig #n nunber than the nunber of said presel ected zones. 2. The
i iventi onelrafired in claim1 wherein said 20 t enpl at e nmeans provide for
mut ual ort hogofad abmgﬂnsntmﬂanaﬂadapteﬁxﬂqnxrq¢ﬁmebyg girst @nd i nvention
clai med L0sGpgl ghch""@‘ribﬁ.'e% 59 %dg@%’&?ﬁﬂﬂ%%éﬁf‘ﬁoﬁ%nd”ﬁkﬁ%&iﬁ%‘ ect or
e to provi co

means vari abl'y settab nection. use any one of 25 a

plural i t§oBf ppedasesningdd addanment dihepgaf pridie| Beaklalodbsers, The

I nvent i 0ge&t 8bABUoIEN thledioeb 10ipivig cotidlid Koms aaefﬂi&ﬁﬁg ancl ude neans for
maki ng perforatlons t hrough ,cabl e received, t here The

i "Y&nti oPALEFELAET P CPRATCHLARe 2ANPSrai SR rﬁﬁ%@iaﬁﬁaﬂgaPﬁcludes nmeans for-
contalnlﬂgcnaaengaheansfae&mmiﬂg%unﬁxﬁﬂtaasp&nwedfthennbytiﬁn The

i nvention ned I'ncl ai e a 0] stenci |
means adﬁﬁi XISVeFPFeltheyﬁé- dhné%é&gnrg% ééh&ﬁé@ér% gg%h%%i
: the first and second cables to preselected zones of the
plurality of zones avallable_for making connectlons, and

15 ~ (c) identifying means defining a second aspect of

' connection selectivity in'cooperative association wiﬁh '

Said'cable for'identifying for connection use zones less

in number than the number of said:preselected zones.

_ 2. ° The invention claimed in claim 1 wherein said

20 template means provide for mutual orthogonal alignment of

- cables ‘received thereby. '

3. The invention claimed in claim 1 wherein said
identifying means (c) 1ncludes,se1ector means variably
settable to provide for connection use of any one of

25  a plurality of'predetermihed patterns of said pbeselected
zZones. - - ) o o '
4., The inveﬁtion c1aimed in claim 1 wherein said

template means include means for making perforatlons
'through cable received thereby.
30 5. The 1nventlon claimed in claim 4 wherein said _
" template means includes means for containing mater1a1
perforated from cable recelved thereby. '
6. The invention claimed in- c1a1m 1 whereln sald
" template means comprises stencil means adapted to overlie



- #18 cable recelved thereby, sald stencll neans h,y1£@F4ﬁﬁﬂnﬂnj'”Fherethro
;ﬁ n- predetern1nedpattern and reglsterlng W't h such i
The i nvention clainmed in cl.aim6 wherein said.5 iﬁ‘lm ‘amgans K

|ncLudes apertured means i ndexi ble with respect t neans..f o
selectlvely exposi ng. sai d stenC|I ‘neagsi@peni ngs. 8. . The invention
: cIalned I n cIa|n11 wher ej n 3 : |dent|f¥|ng neans ﬁc) copprises indicia .
h said 10 ble ReLRLYSS n%%%%epﬁclﬁﬁ RS ieRshioMePRE SAYHr

 dnti fying pl wpﬁdn:nigsamiemasﬁéegﬁeﬂnzpﬁeaetSrmmeahpamem iz ¢l ai med
in claim8 wherei ach. said a51 ghlncludf k a|0|a cor.responding to such-
5 ek

i denti fyi ng mediS(¥ AR ES: Rpese 6P58rts for use in the
_installationof 7a wiriThe simrmtismbschaimadl ynaelhEmeanuererinbsam th

o lee 8 Do Mt M G I e AL RS rek noand et >

descri bed wi't hwitth respecr'ente saidi §tenc118maanslﬁorzsgﬂ-epl’te\f&d-worrpanyi ng

~drawi ngs. 12. o4 e{_p%] 1@Ns€éRd qné&nsl ?grt her .i ncl udi-ng an
‘electrically con uctlve el d ove e'and electrically
‘connected to offe thgvent%@mdoiaemed b@r?léh@ b whergighisaid bei ng
dlsplaceable fry ﬁé&ﬁ@CGcPfcéﬁpﬂiséB|Qn&@éiaeiﬁlsaiu! over
Iapplng sal ereln th qulat|ve caS|na of. sa&d first cable
is Juxta sed f imeans ineludingcasceBnancApREcisy foriz A kit

of parts accordidentifyirg nplusal oficsaddngraspieated zonpsr.forate cable, -
oot oS, bon 94 M TPy < RERLAT 3 A0RA"E SRARRIR hPUL e
mnr|ng system(ﬁaqﬂ|Qasgpg 1nc1udes indicia corresponding to such '
identifying means (c) indicia.
15 10. A kit of parts for use in the installation. of a
Wiring system substantially as herein described with
reference to Figs. 1-11 of the accompanying drawings.
11, A kit of parts for use in the installation of a
wiring system snbstantially as'herein described with
20 reference to Figs. 1-8 and 10-12 of the accompanying-
| draw1ngs. | _
: 12, The 1nvention claimed in claim 1 further
including an electrically conductive shield overlying
said cable and electrically connected to one of said -
25 conductors, portions of said shield being displaceable
- ifrom an onter surface of Saiducable fdrfpermitting over
1apping over said cables wherein the insulative,casing of
- said first cable is juxtaposed the insulative casing of
- the second cable. ' |
30 - 13. A kit of parts according to c1a1m 1 and including
| apparatus to perforate cable, connectors for 1ntrodu01ng
into such perforations and spacers to 1nsulate the
- connectors.
14. A kit of parts for use in the 1nsta11ation of
35  a wiring system comprising



"~ (a) an electrlcal cabte aaaefbly |nclud|ng a flat electrlcal cable haV|ng a
“ptuhality tors ‘disposed in an electrlcally i psul ative -
% [¢] and(m“‘mﬂ "m ﬁjEmEonductlve shield overlying:said'5 - cahle and
O rically cennec
-betng di spl aceabl e.from an outer ™ stf ace of sai'd cabte for pernitting
'overlapplng over said .cabl es wherein.the insylative casjng of said first.
. cable is Juxtapé%bdaPh%lPﬁ§EF&?#v€aB@e Q§§ﬁd%}Xﬁlq?ﬁP§%E n@ £i8Fe; (b)
‘tenpl at e dRSEEr2EAPt 88bler haetaigyiaN @ Lhiredti thn b eIk steh cable assenblies

e of said conductors, portions of said shield

t
e

ol oS ESTRcLaPOSER. 2Endr ALa ”’V'tﬂ# SRS BB T Topng

conductorandd@mlelegtniphmlylcbndnbtﬁamneﬁ@emﬁﬁnr&niysmgdsaﬂdplate nmeans
udi-n S f connect ectivity for .
ti ng%%%c#@ gg{ggggg %CELS’ Eé\%/técee(r%‘lf eersctto "]'léecond cables to
preselect@mh¢@mberai'PnetEDOSabﬁtﬁadﬁ E@lekdnh&insmnisnianéeblﬁak|ng
-connect i ofs d n ﬁggég@% ect of
connection se?%%tég%?g %ﬁ}g%%ge9§n%%g%é§§%g$%??gﬁ W t afﬁgcable for
i dent i f yioNeTbaPRENEcRVREnSAdd 2ohdes wheneimheerinsiplatieenunber of said
presel ectegs 79 eéf ?srasdt exisef chb8 eSReCijuxanigoiea hate bagsul gpigduced by

photocopy| e i cants original typescript. It may contain a few
nent%agﬁ?%h°§ ggaIFPFEBptC l€éad.  The original typescript cont ai ni ng.

'~«these anendnent éb Jrayehplanepmetas @mdﬁuednﬂaﬁ:raheﬁviﬁgefﬁreataﬁﬁflce

“second such cable assemblies in overlapping, shield-
displaced relation and prov1d1ng for predetermined mutual.-
alignment thereof, the spatial intersections of the .
15 oﬁerlapping conductors, defining a plurality of
- connection zones, said template means including means
defining a first aspect of connection selectivity for
limiting connection of conductors between the first and
"second cables to preselected zones of the plurality of
20 zones available for making connections; and
(¢) identifying means defining a second- aspect of
connection selectivity in cooperative association with
said cable for identifying for connection use zones less
in number than the number of said preselected zones.

The text of the specification has been reproduced by photooopying the applicants original
typesoxript, It may contain a few amendments which are difficult to read. The original
typesoript containing these anendments may be inspected on the premises of the Patent Ofrice



