i .z X 2051503 TERM NATI ON CONNECTOR The present'invention

relates to el ectrical conpec- tors, and nore particularly to g&iskgsgfg
"@onnectors for terminating flat conductor cables. 5. Fl atv r
cable was devel oped as an alternative to present electrical installation
practice utilizing troughs/conduit placed below floor |level. The fl at
-cabl-es are intended to be placed flush to the floor surface with the:
nedessary branch circuits leading to the desired 10 I'ocations with
~carpeting then placed over TEBMENATEONOCONNECTORa surface suitable for
interior use and for personnel traffic. Wth such a system it is necessary
to provide electrical receptacles in the housing for ternmination at each of
the desired locations. Coupled with 15 t.his requirenment is the requirenent

for suitable elec- Tﬁélﬁpééérﬁehﬁméatlaﬂr ma%gntef tlgetwl%lc%&l

.cable, which is genera I n_rectangul ar cross-section art

t echni ques f dro% rrﬁ?ﬁum%@efP%ftb%ﬁié”&BnBBCFéP§Fré§§écF&PPFQﬂﬂﬁﬁafor use

Wi th tel econmion -tXnnedtDng euutpaeﬂaucbavechaqbgded conpl i cat ed,

special iz term |o connect ors, t of conductors of flat
cabl e whi ?% are thrp{en PP %rn‘é’? ﬁn VﬁgoH \éeflal?lsyaéneﬁlﬁﬁé‘d’atlve
connectors\Mﬂqﬂpnﬂsemmnnmz¢9d;cébr1asaamlat1bn prpktialel Lyidfizieend W re

conductors tck?@h&ﬂé»’éﬁh& g@gatbg OLr pelgbgﬁ c Ie Q duc rsS to
déuct ors or éexa F r‘T=cl

t he rounded W re ton an arrang “een
in U.S PatedreNcntErrizd 365 lvmunha@ﬁ@mélashougu thef cfﬂopet@unfraget e tfH at

cable in one mede@@gggwrb%ﬁcﬁd@p{»@al&g irasalw hzoatﬁ%m'ésm@fy 30

connector on .the other sjide. Another prior art technique for term nating

flat condJé%&PQﬁﬂﬂ9£§fﬂ%ﬁqrﬁﬁfﬁﬁﬂlvﬂsﬁhﬁFlBﬁaﬁﬁérevﬁg ftbehFialpdes Hoor
providing a rpmmdﬂit-_ GpesurfadOr suDLAb 1 89 HHI PASES i oM uBRAEPIE ffr Such a

pr[or art te% l#%éf traffic. With such a system, it is necessary
to provide electrical receptacles in the housing for |
termination at each of the desired locations. Coupled with

15 this requirement is the requirement for suitable elec-
.trical/mechanical termination of the flat conductor cable,
which is generally of a thin rectangular cross-section. |
| Prior art techniques for terminating.flat cable
conductors, especially_those for uee with telecommuni—

20 cations equipment, have included complicated, specialized
termination connectors for a plurality of conductors of
flat cable which are then adapted to mate with other
suitably designed connectors which are connected, for
example, to a plurality ef round wire_conductors to

23 provide for transition from the flat cable conductors to
the rounded wire conductors. For example, such an.

: arrangement may be seen in U.S. Patent No. 3,760,335 which
shows a housing for receiving the flat cable in one side
and which are adapted to mate with a complimentary

30 connector on the other side.

Another prior art technique for termihating_flat
cbnductor cables_has included insulation piercing
techniques for providing a rounded.opening for mounting
purposes. An example of such a prior art technique is

{1¥



in.US Patent No. 3,549,786. In one enbodi nent of this patent,

dd openings for-nounting are provided in both the upper and | ower

Yades of the connector which are intended to accept a nechanical type
RStgher (such as 5 for exanple a screw) utilized for nmounting of the
assenbl ed connector to an appropriate termnation device or nounting,

- surface. After nounting of. the connector on the flat cabl e conductor, a -
correspondi ng openi ng rmust be cut, punchedr or drilled- through the ERUN

conduct or t 0 sREEPlnl® e Pl vl §a5LeNv88 . MANSne! brbbRumeke g1t ed
t hat after I nsul ati on, both the upper and | gwer hal ves of the connector

must ‘be i'n prBpEr PALEReMOURFSH RRIRIRES o ﬁﬁTﬂ@uﬂﬁFBH RS RESFAESh &
free to all OWfofth thize uppBraniredl 1 dwet eggr fa6eHay€ fcheecaezelgS:S:otrhrMig:lh t heb :
15 connector for. .attac 0. an ap riate terpinati.on, devic can be
“appreci at ed, 3 S5 Eggegﬁq'éor ch‘fﬁ‘?%sgara%???ﬁﬁﬁ X %’P&l FAPESR tegr?MAz"ueass o
wth assoérafe@ ewmmtnaxd|sqrempemd11uzed ﬁeramoeahhhqtbér@@b Further it
20 shoul d be }nﬁg fflcult o]

mai nt ai ni ng p%o%ér Al | gnnen téu éé é% é a8§¥ﬁgg§rt§gﬁ§égﬁornh%% ves durrng
assenbly of pwemmmaq)rsmrﬁthel\ftgr %@ﬂGEEDQrOfF@hﬁhépnmqtlor‘ iy h

concentrati Ojhl0lrget Hdid |dontildtos Nea n@spaegﬁahdzﬁqf apletiely MREtDDe
transferred-to the connector faces during the tig tenrn% process which,

because of aCMck PN fshordr A5kt ed E‘i’rﬁ‘é‘r‘q‘f‘hEhFagP@ﬁb‘ toayF o AFSERendi ng
or dishi ngOOfthth\ef&Mﬁ(Hﬂ faffacindunéagsti gheshboldThet noted hatont act

f t 30 t b havi r h t d
SUppor t ed by SREN HSHERA AP Grethot HECHERFErPF ROFRE FRAER o the o
fasteners thepneeetidmeestcdreeim r;at:anie’i*oaﬂigamehhgtbepd‘rorvgd@r drowering of
the contact . ?&l g@?%n%féi? €N\ &¥er E-Qll‘én?%t k?ge”%éé LeRdut re'elh%"e pressure

in the 35 in prercing nec ani sm thereby reducing the ectrica
cont act eff edeichamdssal fastener to have free access through the

15 connector. for attachment to an apprépriate termination
device. | '

As can be_appréciated, this procedure réquires
additional installation techniqués with associated added
tooling expenditures as a result thereof. Further, it

20 should be appreciated that difficulties may also be experi-
enced in maintaining proper alignment of the upper
‘and lower . connector halves during assembly of the
connector onto the flat conductor. Further still, high
concentration forces directly under'fhe mechanical

25 fastener may be transferred to the connector faces
during the tightening process which, because of a
‘lack of support directly under the fastener, may cause
bending or dishing qf the connector surface du:ing'
tighening. That is, the contact surface acts as a simply

30 suppobted beam having the ends or outer edges supported by
the insulatiqn piercing mechahism with the mechanical
fasteners then.exerting a concentrated load causing
‘bending or lowering of the contact surface at the
center. This action may tgnd'to relieve pressure in the

35 insulation piercing mechanism thereby reducing the
electrical contact effectiveness.



‘a terminal connector for a flat cable, said connector conprising: a
-endabl e nenber for bendi ng about a bending region, said bendabl e nenbe
including a first armportion and a second 5 .armportion separated
from one .anot her by said bending regie® —-a nmal e die~nenber on said first
~arm partion extending away fromthe surface of said first armportion and

> : + There is provided in accordance with the present mvent@

haw-ng at its distal éespmdvpdeda'h ec@n‘dammmuﬁ& presahts énverttianm
portion includj Iﬁ,@ngp [ nber, -
sai d openi ng h%\r/]fbng a perl a flat %%?iég/furg to |é\?‘%§§‘ag 5?‘3%? ound
with the peripheral g@deglemembmlf@ro»@dlmmt 2 dending) regpaiy  of
progressi vel y Q@ﬁf@éhd&l%hﬁéﬁe?glﬁ@ S AVPERSS Bl ;Ja%'ag&?'a%dﬂg S bent.
about said bendi n% ion to nove said Tirst and second ann 1 portlons
‘toward ohe anoffePOFRt® Sepaxsded Tomnena PRSPy isd pending: eegiongd

elnbc')di ment, fthef Imal eadnaierrar@b aem:@r @heééird @ﬂféwdam%&dibﬂga:&ena{}% 4
pl acement of a_fla et st, and secqnd arm portions_an '
bendi ng -of - thea'f)aéfnm %‘ﬁeﬁf)‘g\e %éﬁﬁ%ﬁm PR AN feng 1€ #BF e die
menber to 20 dlsqaﬂ.eemceaapebmhhmleleagérmaéamnaact with the conductor of
the flat cable. hat .el i cal conpectjon is assured
by virtue of the rral €. n@ﬁ) @%}?rhdnfﬁé&i&xg ;?831‘%&158 secure the
flat cab® in {ﬁ%@%mém&lhedie n@ﬁbmdsant@pmmhgmmg anperipbery .
Preferably, thegndmkg ings £ 'ﬁ%ftgﬁé oy her eof
for piercing the flat caﬁ e as ct)he enters FE l%&e openi ng.
Still further,48eChuiadddanalen i aembery élpﬁmlylgeatmoﬁmmmvew first

arm portion atogeragne ehéaheﬁxgtxhéﬁbe&e%%aceﬁh %&H&a@ﬁretxh&:ﬂ:ézs ik gerigned with
respect 30 to. the cg i g nmeans when the male die rrenber begins to -
i Py b

enter the die EF&IQP k0 m&aﬂsfm angh Second rBendi ng
r egi on g@thatpmhmmeMeOéndtherquﬁblaelaee@%oﬂﬁmx& pésitiah, cabl e
exer | 54

cabl e 1h this ey, BhdPEtsPed sbgefiny, "the Rafd diéheberfs' "¢ 11!
electrically conducting so that placement of a flat cable between
the first and second arm portions and bending of the bendsble
member about the bending region causes the male die member to

20  pierce and meke electrical contact with the conductor of the
flat cable. It should be noted that electrical connectiori is

.  assured by virtue of the male die member entering the die opening
' ' to secure the flat cable in place between the first and ‘second
arm portions. _

25 Preferably, the male die member includes cuttmg means _
at the end thereof for piercing the flat cable as the male die
member enters the die opening.  Still further, the male die '
meiber preferably extends away from the first arm portion at

. an angle such that the second arm portion is inclined with respect

30 to the cutting means when the male die member begins to enter
the die opening as the bendsble member is bent sbout the bending
‘region so that only a portion of the cutting means '.engage the .
flat cable initially to thereby ‘concentrate the cutting force
exerted on the flat csble. In this way, only a portion of the




futting neans enters the die opening initially and the remaining
tfons of the cutting means progressively enter the die opening as the
t and second arm portions are noved towards one ‘another to. conpl ete the
'S tutting of the opening in the flat cable. This allows for |ess force
being required to nove the conductor menber into its.closed p05|t|on to
make el ectrical contact with the conductor of the flat cable while ensurlng
that the connector is retained on the flat-gable. 10 I n anot her =

pref erred "enbogiteDhg hbansnkateire rerberid I’ﬁ;detdﬂ'sg ai:n:bpiaalllg ahér ehlr ough
whi ch is-adapted to receive.a necha a ener.

terninal connebtBFIAFFIXBETEEOf e O qi<x14¥%%%9 ?a% géégggggﬁ
nount i ng sur f aeeteffieteaddae bbemndqad&itﬁ&aﬁmm&@ramme$e¢emdyaemtends at

least o the oubaldensuLtachoold NEARRSAILAl WANLONS Bl oLL BHEVI des

t
a support for rans the mechani cal | oad t rough t connector to
a nounting Sur¢atbing Pﬁaﬁhﬁhéple@a@%méﬂl%yﬂt% mhemﬁlaismé@@wer fox

not applied 20; digegblibet Belifg fledfuisWd agemVd Céhé"%ﬁd@éhsr%éﬁbgﬁve a
tendency to relax the electrical contact pressure and ensur

transfer of cu%?Eﬂt1F?oﬁﬂ?ﬁ§dc98ﬁ%qﬁ9ﬁtﬁ?(ﬂﬁﬁﬁnﬁtﬁCt¢%ﬁ?%e?°?ﬁgSECUF&ane
Wi th the presephei 8988LE8Br 33 \tel (Ill%tﬁl&éb]nﬂ miamsafengl sEhesedef or

the end of the up sta din dle means for ‘hol di ng the
first and seco_?\‘a BBrgFoﬁ? °6§etd4epgf:‘ll%,€o?\a Urther still, neans
are disclosed for fanlhnotharlpgdﬁanheq]&ﬁbddmmemMnethermatabdieamemberhe
T e i A
in which referbpceecelve a mechan1ca1 fastener for connectlng the
terminal connector affixed to the flat cable to a
suitable device or mounting surface. The end of the male
15 die.mehber preferably extends at least to the outside
surface of the/second arm portion 80 that it provides .
a support for the’transfer of the mechanical load
.through the connector to a mountlng surface so that the
load caused by the mechan1ca1 fastener is not applied
20 directly to the flat surfaces'which might otherwise have a
.tendency to relax the electrical contact preésure and
ensure a good.transfer of current from the cable to the
connector. | _ |
Further in accordance with the present 1nventlon,
25 various cutting surfaces are disclosed for the end
of the upstandlng male die member, as well as means
for holding the first and second arm portions in a closed
p051tlon Further Stlll means are disclo ed for facil-
itating bendlng of the connector member a&eng-the bendlng
30 L&ne»u?uﬂa
These and further features and characterlstlcs
of the_present invention will be apparent from the
following detailed description in which reference
is made'to the enclosed drawings which illustrate
- 35 the preferred embodiments of the present invention.



Ts made to the enclosed draw ngs which illustrate 35 the preferred
embodi nents of the present invention. Figure 1 is a plan view of-t
‘jlat | ayout of the connector in accordance with the present invention
shOMAng t he maj or - conponents thereof. 5 - Figure 2 is a side view
the connector in accord- ance with the present invention prior to

i nst-allation on a flat cable, showi-ng the first and second arm portions

t héeeof bent about the bending region and agranged in a position to receive
a flat cable. 10 - Figures 3a, 3b, and 3% are side sectional views of

t he connector in accordance Wi th the present inventi omnn % w t he
connector is instal IFFEWE at 115112 Rb? %ﬁﬁw|ﬂ§|EHF|ﬁgth a¥88 affitsm f or
removi ng a secttrs dﬁnﬁé@t@@mc&@cﬁof@améom{:mtueepoésanltceahmntalonjﬁ

f ast ener. Flgur da. i s si de. sect i onal th% connector in accordance

with the presert ‘?Wt? T%?%I?%'&p%ﬂeﬂ ?Igﬁecgﬁnéctor the connector in

turn bei ng connect ed‘:l:g».nrmamsm)faasn@eh'aneuabff sheenennegtarsint ascord-
nounting 20 sur H W gf cahh e &
enbodi ment for 4 coﬁﬁgcl$ ﬁ§p§$§¥?egﬂ%§59£§ﬂ erb egangg % a%hechanlcal

f ast ener therefaorflaii Rkl s, sthoning theefhnstyand 6§Pﬁ§ntarf'btp°2$1@ﬁ’é
connect or of t%&@éﬁ%eﬂ@‘@ﬁ@%h@%éﬁ&?ﬂgoﬁ’éﬁz% aabhpged Whi gh nmeans

are provided for ensuring el ectrical contact between the flat cable and the
mal e di e nenmbePOF iR LB e E® 2hbhPEXPRBYED side sectional 30 views of
portions of Ed)ternatmv@;ﬁé@osiaUEM$ ghdazeoaneckadel Beatdohdanadens h the

present | nvent i op showl g Yaisat] ngeLofalack Ligh' ML bae i ibe gt

%

showing how the connector is installed on a flat cable
and indicating the mechanism for removing a section
of the conductor to allow for use of a mechanical
15 fastener.
Figure 4a is a side sectional view of the connector
ih accordance with the present invention installed
on a flat connector,,the connector in turn being connected
by means of a mechenical fastener to a.suitable mounting
20 surface.
Figure 4b shows an exploded view of an alternative
embodiment for the connector installed on a flat cable
and of a mechanical fastener therefor.
Figure 5 shows an alternative embodiment for
25_the connector of the present invention installed on a
flat cable in which means are provided for ensuring
electrical contact between the flat cable and the
male die member. '
Figures 6a and 6b show exploded side sectional
30 views of portions of alternative’embodiments of a
connector in accordance with the present invention showing
varietions for facilitating holding of the first and
second arm portions toqether.
Figures 6c and 6d are perspective views of portions
35 0f the first arm portion and male die member of alterna-
tive embodiments of the connector for facilitating holding
of the first and second arm portions together.



Fi gyr 6¢c and 6d are perspective views of portions 350f the first arm
.portignjand nmal e die nmenber of alterna- tive enbodi nents of the connector
<for fiacilitating holding of the first and second arm portions together.
‘Figu 7a-7e are side sectional views of portions of further enbodi nents
of the connector in accordance with the present invention showng
variations of the male die nenber for facilitatina cutti-ng of the flat L
‘cable. 5 Fi gures 8a-8c show vari ati 83 of cutouts al ong the bendi ng {_x-
tegion of the connaxiquires Bacpe daneesdehsebeipnedent ewsy @ft ipprtivns o
facilitating bending.of the connector er. Figure 9.shows a flat | ayaut
of an al ternatqf{;%l‘ﬁ’%l_'h?? aﬁ"{‘g% :h’f'e?%)? ?ggggSnﬁSEP%Ftl%‘nﬁé’r aocfc%rﬁieanp B %

i nvention i n Wwhe lpraasetongat et oot showiagnrakrdaitdanst ast dner masl erdie ded.

Figure 10 shovp gl desepld hatayiey olebBRqcapnalordls e 9 10 which.

r
the first and second 1 I ons~ have ent “about. e ‘bendi ng

region to & positi didwres e82+§¢ nghevavaciabbaonrePdr cutgurswaleonte

drawi ngs in Whireh ddree 1 §TEZ4ECr chre agbRRS CEBRT 8RRk DrRRIE RS, there
is shown 20 in Figures 1T and 2 a term nal. connector 10 particularly useful

for flat conddttoPreifnt invertiraahes frchliketingsesndingeafon. Figure
1 shows a fl attHeaaysBHnedtdhemetmeector to illustrate the maj or conponents
t hereof. The connector 10.includes. a_bepndabl e nener 25 _adapted to bend
about a bendi ng redi T2 ¢ oSHRYF nd F??gt §3X8u§e8 n&naﬂ}\%ﬁdgﬁ%&n‘%e 14, 16..
Preferabl y,10 lerrearigenemenber tfei soneéaktbrcmembas of bhes prtessdret f or
conduct.i ng el |Gl [ conn i tggQg Huh 4 S
- electrical co%%%&ﬁ%%&%gﬁau%?o?iégb?%gdf %&tgtt?) co%dh%t of clg%rlg. The
first arm portfiagtenenfis rrevhdedior 10 is provided with a nale die member
18 extending away gigure 10 shows a side sectional view of the

connector of-Figure 9 in which the first and sicond
: ot Lo
15 arm portions have been bent =ftowe-the bending-%§L§
 to a position for receiving flat cable.

/

Referring now tolthé drawings in which like reference
charactefs repfesent like elements, there is showh '
20 in Figures 1 and 2 a terminal connector 10 particularly
useful for flatnconductor'cables in accordance with
the present invention. Figure 1 shows a flat layout
of the connector to illustrate the @ajor_componehts
- thereof. The congift%; 10_inc1udes.a bendable member
25 adapted to bendlaégxéfa bending 32:;?12 to define first
and second arm portions 14,'16.-Preferably, the entire
member 10 is metallic so as to be suitable for conducting
electricity when the connector 10 is attached to and makes
| elécﬁfical contact with the conductor of the flat
- 30 conductor cable. The first afm_portion 14 of the connector
10. is provided with a male die member 18 extending away
from the surface 20 of the first arm portion 14, and the
second arm portion 16 includes a die opening 22 extending
.therethfough;



Promthe surface 20 of the first arm portion 14, and the second arm porti
16: i ncl udes- a di e opening 22 extending therethrough. -7- The mal e di #.
fefber in the enbodi ment shown in Figures 1 and 2 conprises an upstandifn
post extending. away fromthe surface 20 of the first- armportion 14 an
arranged with respect to the die opening 22 of the second’ arm portion 16
so.as to enter the die opening 22 when t he decond arm portion 16 is fol ded
sbout {he bendi N The mald besahdnbls pesientd sMbdired iom mwor 1 on
vide for proper alignnent. o e upstandin ost
18 and di e openfhgupesi h 8RE fi FQF‘pgﬁ&%%éE’néF%efﬁﬂnﬂ?‘%rFH%%Ee’Tiﬁn‘i%ggp
respectively, thRaypsrendtRe BOgFate® andodi enepefiimg: 22 marpomrigperly and

positioned at equal distances fromthe bending region 12 s h .
18 will be r sece?’()‘éﬂnﬂﬁahWﬁ%ghEeBBgﬁ%ngoZ%%é%et ﬁ’g’ elr’{’ogab% %%ﬁ%‘e‘%t%?ggg&
menber 10 i sSbeatm pbotiiohheéebsndiasg toegnierliZhela facideninige 25 wheri then
bending of the first _.and se r m.pQrti , a2y )
‘region 12, cut oﬁ?goéi g?rg grgg\ggggd%oqfeﬁg?ﬁeabg%ofs-sep}%él}glgf&ar ea i %12
this region 12. tdwaefif be, ppEssascandutther £insduE AR T ok¢elo vpYarlie
respect to crosgzgectrgn aLad EW thatgdnh 2 QG £ oY ales Banding | |
take place at tﬁgages‘ir?egy?oéa?i 2’%@ igu-'reg‘ 2 sf?Ows the arran e‘ﬁsen-' ojfmt;he
connector 10 prPeftt 48 Asdarisgt PBENGMD %2hd 1y Ithte ST 7’%‘? FOREeH TN

- Figure 2, theouEés;«a._mdhgg1|aqst161&e@pb@tels;ei@b,stm e bartding post t e and
e

of the post 18 HEei APEPANGy 2Pnar ERASHETT Y St 1Y el db5bfcec],
16 having the dfeompehenpeidinker e 1D gur dsha@a-3w ipdsistIditwil hebeequence
a5 10 rarESERALPA, LBl BHeLoRIIEe Y M b [bahadl £ OBGHRLEKor
: .member 10 is bent =+ereg the bending Sﬁ%e—lz; To facilitate
15 precision bending of the first and second arm-portions'14,
16 about the bending ﬁé‘é"lz, cutouts 24 are provided to.
reduce the cross-sectional area a.]:?'ag- this.m 12. In
.effect, these cutouts 24 reduce bending forces with
respect to cross-sectional area and enSure.that the
20 complete bend will take place at the desired location.
Fiéure'z shows the arrangement_of the connector 10
prior to installation onto the flat cable. As best seen in
Figure 2,.the upstanding post 18 extends substantially
normal to the surface 20 of the first arm portion 14 so
25 that the upper end surface 26 of the post 18 is initially
inclined with respect to the second arm'porﬁiqn 16 having
 the die opening 22 therein. '
Figures 3a-3c illustrate the sequence of steps
for assembling the terminal connector 10 onto flat
30 conductor cable 30 to make electrical contact therewith.
At the beginning of the installation (see Figure 3a), flat
' conductor cable 30 is inserted between the first and
second arm portiohs 14, 16 so. that the upstanding post 18
is located on one side of a flat condﬁctor cable 30 and
35 the die opening 22 for receiving the post 18 is located
on the opposite side. As the first and second arm




he beginning of the installation (see Figure 3a), flat conductor cable
be inserted between the first and.second arm portions 14, 16 so..that
#de/upst andi ng post 18 is |ocated on one side of a flat conduct or cable 30
*afd 35 the die opening 22 for receiving the post 18 is located on the"
opposite side. As the first and second arm portions 14, 16 are noved
closer together (preferably with the use of a suitable tooI for

to the bendi ngoor‘tlonaZléonﬂécaQet mevedac losarudiagettharn e(Boeferably wikl .
shears throughsangsat oEhat se%ablast%bﬁwarn a%&lmﬂmr&# tﬁetpeh&m%l ng

appreC|ated t hat as onIy a portion or-small surface area t he upstan
post - 18 i ni ti sy RONE Fsofhghﬁl &PS(?éﬁﬁld@tgorp%sé’oI]es FLRAT R hRe
installa: 10 thoRaidg $esabscoh¥he taCtinen fiawhicidastdy damélesoffihgt

geonetry of _the upstandin ost 18 and the matching die eni n 22.whi ch
i nteract at® ana%‘éu?‘%e%ﬁﬁlghgi”t‘ﬁheéé‘ﬁ‘eolaﬁe% a'FhlpsmH%s esq{) yFpgure

reduci ng the fsmwce necessary to shear a portion of the conductor and 15
instal lation of the_cable 30 by ncent_r.at e far ove very,smeal |
area, thereby i ncr ehsi ?’la P%_bSpSP?)g&c%ﬁe%fil %as}{]raesssonoryﬁe‘;?ﬁa% grcq:ongluctor
cabl e 30. Furtﬁmalbrsugfagetegeahef chet hpsftarstiredascordl Imhtpativons
conpl etes the shearipg gﬁet ke U BbnaRRAGH (?:rabg]%;lrﬁ?) 3 g O L8 fﬁé@én

surface "noves™ to co ete t e cutting of a 32 fromthe flat cab
30 which rralyot‘ﬁb?rlbeaea§‘F1L§sP€ﬁb'v§6rP@sé§tF’1°§UrJ§ RYtained Ryl ¥ pEUR0PEd

that the cuttifge agéb@@tﬁyosfdeaebmpfs%nmsig g4 OoMd dsd atrsérn@abcﬁuag
surface as opposed to a unChﬁgF8$e whi ch gﬁ{ | eave 25 a t

edge. This th&iErRRFBINGoA2 dPGezach Bh 2 rats etttk facn
conduct or of tdwenés atTras! BaBOtaedtteheletrwymdmlremmuamon:hé_Ofoi-cee_ssence,
.the CUttlng(nﬁeégsgapglgo h& % a portlon of the conductor and _

15 1nstallat10n of the cable 30 by concentrating the force
over a very small area; thereby increasing the applied
shearing stress on the flat conductor cable 30. Further
bringing together of the first and second arm portions
completes the shearing of ‘the flat conduetor cable'30 as

20 the shear surfece'"moves"_to complete the cutting of a
blank 32 from the flat cable 30 which may then be easily
removed (see Figure 3c). It should be noted that the
cutting action provided by the post 18 provides a smooth
cut surface as. opposed to a bunched”dne which might leave

25 a torn, ragged edge. This thus ensures for improved
electrical connection between the conductor of the flat
cable 30 and the terminal connector 10.

In essence, the cutting out of a hole in the
flat conductor cable 30 is aceompliehed by only initially

30 cutting a small area of the conductor es only a portidn
of the cutting edge of the upper surface 26 of the post 18
initially contacts the flat conductor cable 30 and enters
the die opening 22. By forcing this small edge into the
d1e 22 w1th the flat conductor cable 30 belnq located

35 therebetween, a smooth cutting of the conductor cable 30
takes place, with the cutting or shearing continuing-

.

acconpllshlng t he bendi ng), 't he portlon of-&he upst andi ng post 18 Closest \;y
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flat conductor cable 30 is acconplished by only initially 30 cutting a

smal | area of the conductor as only a portion of the cutting edge of the Z,.
bT

ypper surface 26 of the post 18 initially contacts the flat conductor ca
30 and enters the die opening 22. By forcing this small edge into the die
22 with the flat conductor cable 30 being | ocated 35 therebetween, a snooth
cutting of the conductor cable 30 takes plage, with the cutting or shearing

corl- nui ng.- %Fout t he. C|r‘aﬁéerence of the opening 22 during further
movenent of th&@QQHF dE SoriFyhkerance 1ot Bidr gPenangnédenarrasg farther

ci rcunferenti almoelég%rﬁi dthechppelio edtin 260 Pt ibhE Past 168t66v§96€651bV%|nY>ther
enters the die_gp prgckated that a subst%ntlally
S

| can be 5 .a
| oner force |saFegﬁﬁ cf??ﬁméicﬁﬂﬁﬂ?£H?ﬂ%gtﬂ B8t PPREToFNE RGI &L Fhene”
flat conductorpaﬂﬂ(18Mbnounéssnve&wment@eﬂ thet Heecapenengnd2of Ittheaposie

18 vere inserte ‘?r‘é‘%:”ﬂ &t&é@ed%&§g§ {‘Qlfédl{: W“Fég ga;’g, reguired

substantial ly ater or ce woul requir earing or
cutting operatléﬁ‘@WQQm?Hﬂshﬂ@Q5¢h¥ﬁt¢m¢¢iag ebndubode tabkbe3dlatt should

be noted that tdyruyiQH esHMe ﬁ"eﬁ{'tﬂngfm&li'ﬁeFOEHHﬁt 2¢ €AB! 8n¥lr %
connecti.ng of the connector 10 to the flat cable I's acconpl i she

virtue of the §dorfdte Past Wil cteihelnsrttad %ﬂ??ézelﬁﬁotﬁbepééﬁ QQePPWQ
the outer edge2b9 am tmdmrzfars@ncls&%@énthslposgrégiear eokBel wBad qiskh

t to-t | t h whi the di 22 | ted.
respect o bl Blafe ol dne SHLac & PR E Lot R CRRG PRE S5 B) Rri g

t he second ar mgmer hl@mlﬂﬁsmerrdlt‘r@abmm codudtog cableoBo.12 which -
separates the conne into t r C rt| ns 14,
ﬁghl e %ﬁ%g& %ﬁh? 9% Bpgqgégggg Bearlngh t he

16--i.e., the secon arn1por i on out
surface of theodoriectcondEtan dabihiTh dmmlugscandqulpgsDflsheo be 25

E:g(r:]ﬁle\ét?grwlt hi @ohibe Hick MENUNLHZ L4 € Neko PWRYol {0MabBEmpYiEAcR Bl the
. q> virtue of the geometry in which the cuttlnq surface on the

post 18 (i.e., the outer edge 19 on the upper end 26 of. _
the post 18) are inclined with respect-tb the_plane ef the
surface in which the die opening 22 is iocated.'It should
' further be realized that such a geometry is ensured
20 by having the second arm portion 16 bending about a
‘bending Eﬁﬁﬁ'iz which separates the connector 10 into the
first and second arm portions .14, 16--i.e., the second arm
~portion 16 is bent.about a Eiﬁﬁflz lying on the surface of
the connector 10 and in which the upstanding post 18 to be
25 received within the die opening 22 extends away from the
surface of the connector 10.
' Electrical contact between the connector 10 and
‘the flat donductor.cable 30 is accomplished by virtue
- of the conductor of the cable 30 being in intimate
30 contactlwith the upstanding post 18 of the connector 10..
Additionally, conventional ineulation piercing members
or teeth 34 may be provided'on the surfaces 20, 21 of the
first and second arm portions 14, 16 (see Figures 1 and 2)
whieh pierce the insulation and come into intimate contact
35 with the conductor of the flat conductor cable 30 when the
connector 10 is attached to the flat conductor cable 30.



rical contact between the connector 10 and the flat conductor cable 30 :
onpl i shed by virtue of the conductor of the cable 30 being in.

At e 30 contact with the upstanding post 18 of the connector 10.

4>t Jonal |y, conventional insulation piercing nenbers or teeth 34 may be
fded on the surfaces 20, 21 of the first and second armportions 14, 16
(see Figures 1 and 2) which pierce.the insuhgtion and conme into |nt|nate

contact 35 Witk jdpe Qeuil&tfxn  B1dRehgateEoRUYE! AmBaRLe 330 mtend N o -

connector 10 is attached to flat conductor cable . -10- Such :
i nsul ation pi eF@l“r’f@ntté'é?tfr?]ortmbe'?‘écﬁﬁ‘%a@ﬁee&ﬁmﬁléoﬁ%?é’ﬁ'ﬁ SREWN ik U-sﬁj'ch

as for exanpl e pghtese $npmn3JgKQJi%6FeIent No. 3,549,786. In a preferred
enbodi nent, the upstandin on. the fir 5t arnrsortlon 14 is

st
ol owsg ot o provitié M res % TupoTiuaRt apFBe HPREANEINY S5t 36
for attachi By e tiher riinadt comnesd ot idd, 1an¢isthua;1bhedf batt ct:@blpecﬂﬁ,de:o a
suitable term 0 vi,ce. » Fj [ h S II ,
t er m nal conneg?or6é§%;921af)%ﬁ%f c%%%%c hgn g gg énﬁﬁtﬁg {tes this
addi ti onal. f eatdtecdfincechepstearmaimyl p@snneetmmi én,i endedbinsedhsi terart the

di e openi ng 22&%@%&6%\% ngﬁqf@%iéoﬂef'ﬁlnéﬁhého%vhaeﬂ IRt g A

mechani cal fastener such readed bolt or .screw, is

exa
pl aced throughﬂHQESU?(ﬂﬂﬂﬁ#ﬁf%ﬁyrﬁn$ﬁ%f£ﬁ§t§ﬁﬂmh§aéo§PnPQQNQH1RQu9n_a.
- threaded porntd gn X tHiUEeYHB é heo sahdace1abtiBeecoRNAG @lddliGioHH S

t hr eaded portion is recejved within an appropriate th eaded o en
suitable term r‘fﬁartb‘rfedé?/% cté"qld‘%%wgkngog gaﬁﬁl ghic §'sbé're edﬁd’f’rr\a'hln
box or other sithicakiie Hpaiiiqces fof ﬁrad-.(lQgcehacermcabr&ﬂdfouaremrmmm&n
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contact with the nnecto 10 on he fla e _30. t be. noted- tha,t
t he upper end 26 fe po%’t alé“ext%nﬁ%a %g%ﬁnfeﬁe |e%or‘):gln%nsg in the
second example a threaded bol; or screw, is placed through the

15 opening 38 of the upstaﬁding_post 18 with the threaded
' portion_extending beyond the surface of the connector 10.
This threaded portion is received within an appropriate
threaded opening in a suitable termination device 40 such
as for example a bds bar, a junction box or other suitable
20 surface~for:making electrical and/or-mechanical contact
with the connector 10 on the flat cable 30.
It should be noted that the upper end 26 of the
post 18 extends throuqh the die openlng 22 in the second
arm portion 16 to provide a means_for transferring the
25 mechanical load applied by the mechanical fastener 36 when
tightened through'the connector 10 to the mounting surface
of the termination device 40. That is, the upstanding pdst
© .18 transmits the loed caused by the tightened fastener 36 |
.to the surface of the first arm portion 14 and not the
30 second arm portion 16. If the post 18 were not_ueed,
tightening of the fastener 36 would move the area of the
second arm portion 16 surrounding the die opening 22
directly under the fastener towards the first arm portion,
thereby'causing the upper arm_portien to Eend or "dish".
35 such bendihg or dishing might in turn have a tendency to
'relieve_preSSure 6n the insulation piercing mechanism,




“arm portion 16 to provide a means for transferring the 25 nechani cal
applied by .the nmechanical fastener 36 when tightened through the con
1Q to the nounting surface of the term nation device 40. That is, th
“upstandl ng post 18 transmts the |oad caused by the. tightened fastene
to the surface of the first armportion 14 and not the 30 second arm
portion 16. If the post 18 were not used, gghteni ng of the fastener 36
woild nove the area of the second arm portT 16 -surrounding the die

- openi ng 22 di remdryebmdesrdudmgalsl‘ueneled:bmcdt cbethctseffentpyeniess for

t her eby CaUSInQ:th u e é rnfﬁ%%'ﬁ@l%?ap? 8k ngEQ; h%ﬁesgﬁhwqqquH%(N
di shing mght ih urn Tave &' tendenc o relieve pressure on the-insulation
pi er ci ng rrechamcsmr‘ w1ltrhetrlm)yalrteam@¢rr@1thefetbetPr‘éaﬁn@onﬂé{@ﬂtlon as the
effectiveness ffQf.d Oér}{}ﬂf?%rf?{%tér@'§hF8u&PSaEhQ”uBEtBHHEﬁ§ ?aw%vqrs Wd lgHeot

occur with the arrange resent 1 nvention as orceis .
transnitted X hlQwar the e i *ﬁrge pbirstgar® pAgtson| dter l4GRARGe UPPhe

first arm portifm b1 1% $PPEIoRE NbPOsEERNiIES banf beateeﬁn@e@bsutﬁowm
centering position.- Figure 4b jl]ustrates anoéQer si.m.| ar arrang‘errentnefor

attaching the connedtduin® 4% Ll1wFhiates oRnQEIPEeSABEarn ArRENERRSHT

of Figure 4b, tdrtddniaig p!miél@dshméctdﬂe 10 tpsaahdrmgnpbsibnl8aviiset BOeaddoh
to accept a ma crew 36, r L, Qg | t 40"

t heret o which chue[ urn g m”ﬁn%eggol:r‘r{r% 4?0 gﬁ%t kggg%oﬁghgtggg %(sitgﬁ as for
exanpl-e a rmwmtaeﬁdﬂaftﬂ epoFt gl b‘sshbmadﬁdatpeﬁnG?Weaem@rlmmscmﬁw 15
the term nal copnector Juy i Lhythe éﬁ&eegléarf éSﬁ%a%Q 184 Qb Wherddst and

second arm portions 14, 16 are each provid upsets or dinples 42 for

limting rel axatish om tWﬂl‘&%gléBn%c?%FnﬁﬁﬁPé §9 Pﬁ°§hﬁé’dicélndéﬁcrté’6t'l on'

away fromthe upgdrangdi NtbPastaiSle Therdinnl RSré2cabeear ranged 20 on the
facing surfaces 20, 21 of the first andléecon arm_por tdr ans tl%o 16 adJ acent
the post 18 and di e OfBHiSi® 2F'Q¥s an alternative e imen

15 the terminal connector in which the facing surfaces 20, 21

of the first ahd second arm portions'14, 16 are each
provided with upsets or dimples 42 for limiting relaxation
© of the flat.conductdr cable 30 in a radial direction away
from the upstanding post 18. The dimples 42 are arranged
20 on thé facing surfaces 20, 21 of the first and second arm
portions 14, 16 adjacent the post 18 and die opening 22 at
the same“radial distance from the center line of the post
18 and the opening 22. These dimples 42 serve to retain
the flat cohductor cablé 30 so that it remains in intimate
25 contact with the post 18 after installation on the flat
‘conductor cable 30 thereby ensuring good electrical
contact between the conductor of the cable 30 and the post -
18. Sufficient'pressure is exerted on the conductor cable
30 by sandwiching the conductor cable 30 between the
30 dimples 42 on the surface 20 of the first_arm portion 14
and'the correspondiﬁg mating dimples 42 on the surface 21,
of the second arm portlon 16. |
Still further embodlments for the termlnal connector
are shown in Figures ' 6a—6d whlch illustrate different.
35.means for holding the first and second arm portions 14, 16
in the installed closed p051t10n on flat conductor cable



“same radi al distance fromthe center line of the post 18 and the

/it remains in-intimate 25 contact with the post 18 after installation
e flat conductor cable 30 thereby ensuring good el ectrical contact

bet ween the conductor of the cable 30 and the post 18. Sufficient pressure
is exerted on the conductor cable 30 by sd&dwi ching the conductor cable 30

bet ween- the 3§ d'meéx%%w “Dﬁ %H&f 2B olldnR NS durs s I AR | 68 dhaands’

t he COI‘I‘ESpOI’ld(I) ng mat surface 21, of the second arm
portion 16. Sitl (wmmbh@reeﬁﬁﬁépﬁéﬁt §1f5@r Sﬁﬁfé:’*toéﬁ*ﬁ 4l e e RDFt HPRBS sAun

in Figures 6agad whigh hhhusbeaha difkenant 139 Mmanorvioldsliaget he first
and second armportions.14, 16 in the |nstalled cl osed position on {_1 Ia:.?
conduct or cabfelindrioal zputes, SpxdRfre Ofi then &b o njg% ‘ie%h%’\}\% ﬁure

6a and 6b £whigdeareredpFotRddsvdensaciivanalb 1\ e 0fipas ta cmsc@eﬁsédje first
and second arns 14 6), .a pqrtion of the _cylindrical oute u ce of the
post 18 is de%?%eﬁ‘tB}bEgg absePPSPla‘gr ?rzrrel(ﬁ’ vrilznq}%ct}esusf %%rf% %J&@I into a
recessed aregddtddnt be dfeeopenmpde22oinn afhechehed rssohkataron pof t the 16
after compl etd o, 0f LRCHS! Bhbalkhal Aol ANMEHI Al orhderdlalsea

conductor cabf e récessed area recelving this upsetting may
take a varietgred 49 fornseseéiiing ft@rlsexwté”t% We@#lé%l 3 e¥esiehyeqtay

'shown in Figugg.Ra Qﬁcﬁhsscafbw@saaﬁ@ler QRS TR, A8 YecédVarea Eigure 6b.
Further vartations in the nature of "riveting' for_holdin %%éhe fir t and

second arm- poﬁi*ﬂ‘P‘msllMFlQErFoSét R&r the Y IHEAP b eI TR pBEFR| ﬁ are
shown 15 in p@ﬁé@ﬁCihvmgarEl gur.eFu@ehand varhi i ipHe fic sheowsatheeuse of

7ot 00, e oG L sl eyt £l Arinen Bla g s ang Bgr0e5ha "
triangular shepedi6 together in the closed connected position are shown
15 in perspectlve in Flgures 6c and 6d. Figure 6c shows
the use of slots 46 through the 51de cylindrical surfaces
. of the upstandlnq post 18b to facilitate the deformation,
whereas Figure 6d shows the use of trlangular shaped
straight sections 48 which are adapted to bend radially
20 outward relative to the central'opening 38 of the post
1éc. These latter two constructions will facilitate the
upsetting of the end of the post onto the outside surface
of the second arm portion after the first and second arm
portions haQe been moved into the closed connecting
. 25 position. The upsetting or bending may be accomplished
.with the use of any suitably designed tool. '
Figures 7a—7a illustrate various alterﬁative
arrangeménts for the upper end of the upstanding post 18
for cutting through of the flat conductor cable 30. For
30 example, Figure 7a shows a cutting'surface 19d having a
multiplicity of sharp teeth 50 at_the upﬁer edée of the
post 18d. In Figure 7b, the upper end of'thé upstanding
post 18e is provided with a bevelled surface 52:éxtending
downwardly.tawards the-interiorldf the post 18e to provide
35 a sharp cutting surface 19e at the outer edge of the post -
' 18e. A further variation is shown in Figure 7c which shows .
the upper-end of the upstanding post 18f bevelled at 54 in

nng 22, _These dinples 42 serve to retain the flat conductor”cable 30 so



%t rai.ght sections 48 which are adapted to bend radially 20 outward rel atj
fo the central opening 38 of the post 18c. These latter two constructigh
iti{ facilitate the upsetting of the end of the post onto the outside
surface of the second armportion after the first and second arm portions
have been noved into the closed connecting 25 position. The upsetting or
~‘bepding may be acconpli'shed with the use of-lhy suitably designed t ool . _
F} gw;] es 7a- 7edi thésbb@b%i\tfér idd e ct itory nﬁi ip/:e:ﬁafriearweéﬁﬁp $Qrfade mpperl end
of the upstandi st r cutting thro of . the flat _c uctor, ¢ e
20, For ‘50 axandPeatRi ate the Hnbde dARTIURF &1F 110 HORE HEBE nhastiiL ©
mul tiplicity of fahahprt earhaflont ishehipperiredtisggufe the posihiéd. tha Gpgere
7b, the upper end.of .t upst.andi post- 18e is provifded with.a be

surface 52 exten Fnéfd%&ﬁ“&%&%yiﬁ%i%ﬁﬁ?%ﬁ%fi#ﬁ&ég%#ggf ?%%éﬁ%é?gl%gb%gg
provi-de 35 aSshafp 66t tondedinktaee sh@emtsurtaqrit9a etlgetivd apexpostwegn. A
further variatigfel $nABAWANGN oW Suft s o £ HE S8 UPRS! . #iia 1yt he
upst andi ng post 18f Bevelle at 54 in -13- the opposite direction to
provi de a shar pF3gpF&cdelghomwge &hed upParhenthethy Srtlerldr ipelpdinglsf .
A still furtherpdaeiakdoRnds stidwd WHICHIEloffbd iV wdrd D¢ tHREFAENENnLS
the post 18g includes oppositely extending bevels 5 56, 58 to define a, .
sharp surface 195e§tp9ﬁglaﬁe?fbépﬁe§ﬁ iHnehC R YiAkra stPFEREE SREEABY
post 18g. Fi nal bygeFighr és7énihded Iivhe neyeiteandof diheapissg dBhcuiteingi ng
a bevelled end rfa i.ch+slopes downwar dl.y. t r t rti-on of

t he connect or 1gH§8u§ﬁa$g§ gﬁngquéj%l%ﬁ) :%%3%?1 r}ssiﬁggﬁ%?fﬁ 18n. '
present ed ‘for sheari A§ shoglct ibeg reldrd thhat v tle camiyico bHr tisabierdoge-
during | nstallahbfls hosbouhd fignildl 1720 d N WD G SfrdRGeRthange-
ments shown in Figures /a-7e or th the arrangement shown in Figures 1 and
2, the cutting §H§yﬂ19ﬂf§ﬂg@@pﬁiﬂgand 2, the cutting edge 19 for cutting

15 through the flat conductor cable 30 on the upstanding

post 18 is inclined at an angle with respect to the plane
of the second arm portion 16 so that only a portion of
the cutting surface or edge 19 initially contacts the
flat conductor cable 30 as the post 18 begins to enter the

20 die opeﬁing. : '

Figures 8a-8e illustrate additional configura-
tions for the cutouts 24 placed along the desired bending
12 to provide for precision alignment of the first
and second arm portions 14, 16 during'installation.

25 For example, Figure 8a.shows V-shaped cutouts 24a whereas
Figure 8b shows oval shaped cutouts 24b and Figure 8c
shows key shaped cutouts 24c. Wwith eacﬁ of these configqura-
tions,“as well as with the semi-circular cutouts 24 shown

_ in Figure 1, a reduceﬁ'cross-sectional area is provided

30 along the bending'sgggriz of the connector to'faciliafe
bending by.reducing the bending force required along the
bending B2212 to ensure that the complete bend will take
place at the desired location.

' | Figures 9 and 10 illustrate an alternative arrange-

35 ment for the connector 10 in accordance with the present

invention in which an elongated slot 38' is provided




| hrough the flat conductor cable 30 on the upstanding post 18 is ' -
if'ned at an angle with respect to the plane of the second arm portion 16
hat only a portion of the cutting surface or edge 19 initially contacts
e flat conductor cable 30 as the post 18 begins to enter the 20 die
opening. Figures 8a-8e illustrate additional configura- tions for the
cutouts 24 placed al ong the desired bendi ng4region 12 to provide for

precision al i gygla 6f‘eafﬁééﬁdaﬂglée?epdréé&%w QS approfh ey
installation. 25 For exanple, Ogure 8a shows V-shaped cutouts 24a wher eas -

Figure 8b showhaRed nemhw¢ad 23t ORBranloregRAE tBE VWY k& shaped
cutouts 24c. Weidh @l Ofn LE6er6 09 | ghieacohhBBtorad ordlc1aad 1 ditiing

sem - C|rculardggggut 24 shown in Figure red ce% ss-sectional area =
is provided 3 N tHEPHALY F%‘auﬁﬂ“‘TECBPrt ABCCOMALE ra“ndo M ate
bendi ng by I ecired i thiorensls ngLé or'cﬁerequcahadaahxomﬁtherbemdlmgﬂnﬁgagrarz

to ensure that the [ bend ta pla th esi | gcat.i 0
Figures 9 and 11(? ng3 rsr(?r:{ot or en1 ES % eth% rdo qr\ vsﬂ “h
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connector 10 iextagots oﬂmwcumahbypaweenfrpmvemeu @uerndnnmu n12e| ongat ed
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f f h h 22" h d
contt QU1 aLTon 4 ikt L0, L1 Lok 8y oRLBYEA B sl S0l

through for receiving a suitably shaped mechanical .
15 fastener after the connector 10 is assembled or installed
onto the flat conductor cable. As best seen in Figure 9,
the male die member 18° Aand the slot 38° therein beq1n
adjacent the bending gzge-lz and extend perpendicularly

outward with respect to the bending ﬁﬂ‘é" 12, _

20 As with the embodiment shown in Figures 1 and_z,“

a flat cable is inserted between the first and second
arm portions 14, 16 and the connector 10 is bent to move
the first and second arm portions 14, 16 teWardS one
another to shear a hole in the flat conductor cable.

25 Wwith this arrangement it may be preferable to provide
insulation piercing teeth 34 on the inner surfaces of the
first and second arm portions 14, 16 to help retain the
connector 10 installed on the cable when the first and
second arm portions 14,'16-are in the closed connecting

30 position. The slot 22' in the second arm portion 16 and
the upstanding'maie_die member 18' on the first arm |

'portion could be located a short distance from the
bending 22%3812 of the connector, so that a portion of the
flat cable .will be between the male die member 18' and the

35 .pending EZLe 12 to help retain the connector 10 in place
on the cable. '




tonnector 10 is bent about the bending region 12. The nale die nenber 18 ﬁy@/
i ncl udes an. el ongat ed opening 38" there- through for receiving a suitably
shaped nechani cal 15 fastener after the connector 10 is assenbl ed or

Ynstalled onto the flat conductor cable. As best seen in Figure 9, the male
di'e menber 18 and the slot 38 therein begin adjacent the bending regi on

12 and extend perpendi cul arly outward w th r§spect to the bendi ng region

125,20 As. W th ‘[‘lp?senpedji gegéeﬁhpwat' B nFLgREeRahc@didn &Hd at cabl _e

is Inserted between the first second arm portions 14, 16 and the
connector 10 i spimsent oimpeetide.fLhereand QQ@Uﬁéeérﬁlﬁ@FFP6ﬁ§ Fpnnggtor

towards one an &e%uieaéggafoﬁ ngee hnmER.eLntgl al teeRdWGEholccrMicaioth Wth
thi s arrangenen referable to %rOV|de |nsulat|on mﬁgﬁgy&%teeth

34 on the |nner1%u@féb@§ %@“@%@tPFr§?b&ﬁd Secdid 2aPied
~hel p retain &he; £oNNES+QENdE WwREhathedpeesthe Q&bb&ﬂMMﬁltﬂhhfddﬁﬁednmk 10

second arm portions 14, 16 are in the_clos C cti | 'o
sl ot 22'||1trmﬁ%%%%ﬁdt%rﬁ?$8Y?lBnpfﬁtéﬁﬁ S% Sggfﬁhéq% (§ J]%ﬁ) ©
18' on the firs3oasutrpegt instadlbdibe bocatsedtoam:wnidajlasmirﬁstee ffom the -

bendi 12 of . th
be. bet ween 1 ho FGFEPEFRCRoRboR 15 AR L AE S RStk ng T apan T2 1% el p

retain the conn@tt@¢h16g|hhplaoenentDMel@abB@d thuSHFheﬂﬁkﬁt iqonregiRn

that in accojgan %B t’es grgagegblen\awﬂcmmt hemg S Pravdshesh fshed in
term nal, connec or use in makin rm nal cfnnectlon in

a flat conducto@c%gb@énge WFﬁhatBPePéﬁﬁéﬁteﬁB&ﬁ ¥ PERES AR with
the present i nV&@&hQE’r1Eh?eQQB@8ﬁ%Qf‘1p1@e‘-’c‘We\é@S drD Upastarel in g opdis o Nl 820w f

Lhe T1at conductor BROLE 30aIun ISR E W00 i 12 e oce
second arm portion 16 whereby a moving shear surface
15 concept is obtained startlng with a small initial contact
area and progressing along the surface of the cable 30 as
the first and second arm portions 14, 16-are moved '
together to a closed connecting position. Further still,
with use of the connector 10 of the presént invention,
20 meaﬁs 18, 26 are provided for transferring forces
concentrated on the connector 10 when the mechan1ca1
'fastener 36 is applied thereto so as to prevent or limit
distortion of the connector surfaces when the fastener 36
is installed which might otherwise change penetration
25 and/or contact pressures ensuring good electrical
conductivity. Further, in accordance with the present
invention, the upstanding post 18 and die opening 22 are
provided in, fixed relationship with respect to the
_ bendihg' 12 on the.bendable connector member, which
30 bendlng 3223‘32 in a preferfed embodiment is defined by
removing material at the desired location of bending to
reduce forces required to accompllsh bendlng. Further
still, in another aspect of the present invention, means
may be provided for mechanically fastening or locking -
35-the first and éecond arm pdrtions 14, 16 together by
rolling or riveting of a protruding portion of the
upstanding post 18 which éxtends through the second arm




-agtaghi ng the connector 10, and thus the flat connector 10 cable 30, to a
i Fa@bl e device 40. This is acconplished in accordance with the present

it i on by providing a geonetric relationship between an upstandi ng post
the first armportion 14 and a die opening 22 in the second arm

_ l.on 16 whereby a novi ng shear surface_};%goncept i's obtained starting
with a small initial contact area and progressing along the surface of the

cabl e 30 as'thﬁoft&sh.aad5feneﬂdyarquﬂqdqnﬁaﬂMe Wbtaranabhed emgeﬂher_tQ}*. .
a closed connecling RESLL! 98- nBY Wieh Ridided H4h Uofe P1h0CAENABENANL10
vent'ton, means 1§i ed =

of the present™fH 26 are provi or ‘transferring
forces concenttheefileh thedugreectcablE) Ithere twremetinanf Eastf astdefEFOBE i s
appl i ed theret 0 - reyent, Or.d iJdg . di " d t pengabet 30
surfaces when %ﬁ@’PQZFgﬁgg .%7i§ﬁxﬁéeﬂ %ﬁf%ﬁﬁ%ﬁﬁ?#gwfﬁgtﬁgrﬁdse change.
penet r at i on® 25bEnANEE igentancesr-eSHateneatsuri oy Rpbdirgethe cgple 30 may
conductivity. EH{ngb%e b m@ ar dﬁn%g:wééh thsPESSENt 1688 EBHI 6A, thhe

upst andi ng post 18 and di e opening 22 are provided in, fixed rgla L.onship
with respect t8urhecBendifnghe flr%ﬁz?ﬂgt P BT PREhARRP o “nedBer

whi ch 30 bendi pgcifag ehelandther Heftuedsamoiiiethe csbilef Bnedhbye-
renmoving materjal at . the desired.l.ocation.of bendin d

required to ac%S BEFTh *Re AESYY S At eﬁogg???%v}%ya%%ﬁﬁgégagggcgggggﬁﬁe
present i nvEft canryiegnsiemiperse off dihialefl dorcomdhandcatthleasPenndg the

| ocki ng 35-the¢ghﬁgg and,gecond arm portions 14, 16 together by rolling or
riveting of a pro ruélng portion of the upstanding post 18 whi ch ext ends
through the second &taited imea shirfifienenis. mapnar} ythe ncaeR6Fdance onhes
anot her enbodi ¢ ,rBERLL iIMRAFre VR oY sedaf gecenal Lobagiand dieldiina
the flat conductor cabl e 30rdge en the_ first and gecond arnhgort'on% 14,
16 to el i m nat EXRBYBREALNG ey & FPHre means 18 having thereabout an

15 endless die surface 19 at its end 26 arranged to engage -
‘the endless shearing surface about the opening 22 in arm

16. The opening 22, ldcated at a first location distal

from bending_gzgerz and extending from a first surface 21

to a spaced apart parallel second surface, is registrable
20 with said die meahs 18 when the connector 10 is bent about
bending Mz _ .

- The rotary nature of the bending of the connector 10
about bending‘:zzgriz presents the endless shgaring
surface and endless die surface 19 to one another in a

25.progressive_manner to progressively make a predetermined
cut in a flat conductor cable placed between the arms 14,

' 16. The cut made can be ‘complete and in the shape of a
circle, square, rectangular or any-other-convenient shape
or may be an'incomplete.figure, if desired. An electrical

30 path will be esfablished beﬁween the die means 18 and the
conducfor of the flat conductor cable once the insulation
about the conductor has been fully or partially severed. A
bore placed in said die means to receive a fastener
permits a further electrical connector'ﬁo be connected to

.35_the joint of the connector 10 with the conductor of the

flat conductor cable. |

#*



) by'ohtsi de forces. Such neans for holding the cabl e 30 may conprise

di npl‘es or .opposed upsets 42 | ocated on the surfaces of the first and

.sgtond armportions 14, 16 facing one another to thus sandw ch the cable 30 .
% here- between to ensure high conductivity between the current 10 carrying
-menbers of the flat conductor cable 30 and_the connector 10. Stated in a

di fferent manner, the connector 10 has projecting fromsurface 20, at a
segond | ocation di stalterrart benddi ngthe egnadhesg, shaanieansunsacs Ravi v§
thereabout an 13 o0dl 655 e I fihd 918! ahliSchO0eRE185530dad L0 FaRGA0E

t he endl ess shéaring surface about the opening 22 in arm 16. The opening

Z2, located at pdddedtabathttn eperbyraf£dm bending region 12 and

extending froma firngl SUrface drdOrdaseassdiapatt Bar ahkebreeeond
surface, ‘is registré%_e_ZO wth said die neans 18 when the cqnnegctor 10 is
bent about ﬁén&ﬂﬁfnﬂkQWCHQN%'W@&Qw%h?wntﬁ%dbgﬁﬁFﬁbbSE tﬁg @6ﬁﬁe%Fbr 10
about bendi ng RGN I PEesENd schh herendépesysheansngasivbaaadarnthagndl ess
die surface 19 to one another in,a 25 _progressive.mannper t rQgressi vely
make a- predet erTRANEET 1Y P PRAT %bﬁ@ﬂ%?o&eESBEénﬁlggg@_%@?w%gﬁ%t e arms’
14, 16. The cutofrate catvdret compdetelaidedn t he shape of a circle, square,
rectangul ar or any other conveni ent shape or may be an inconplete figure,
if desired. An electrical 30 path will be established between the die neans
18 and the conductor of the flat conductor cable once the insulation about
t he conductor has been fully or partially severed. A bore placed in said
die nmeans to receive a fastener permts a further electrical connector to
be connected to 35 the joint of the connector 10 with the conductor of the.
flat conductor cable. -17- Alternatively, the -endl ess shearing surface
may be : : : ' '




- surface of sai

1d the endless die. surface placed about the

ing 22, rred -enbodi nents of the present 5 invention
3 been H Hﬁﬂ g it will be understood that such are nerely
PYstrati es may be nﬁie wi t hout depart| ng fromthe scope:

he |nvent|on as cl ai ned. - 18 - Cains: 1. ‘A term nal conpector
for axflat cap aid connector -conprising: a bendable nenber for bendi ng

abouf~'a bendi ng regi on, said bendabli e menber including a first arm porti ol

and a second 5. - Aatemﬁ@almmmsemn forp fflath ashde arpiderormpesard bendi ng

o e

region; a mal Egﬁéﬁsﬁﬁ@ber on said first armportion extending away fran the -

Irst_armportion and having at its distal end a peripheral

edge t herearound; s& Berdab4f ueapPRY p?ﬂ‘tpﬁﬁi‘-ingcm ng RENAIRE FegdReor 10
_receiving sai dajihendis e TRERRn lﬁén @lmgs@wmrwo&iaﬂr&weryeédaﬂt I's

configured to interact therear erip - edge of said nmale

di e menber, d&FP ARG per%‘e 8@%@’8 Bﬁgrﬁ#ﬁb‘a@&%ﬁ FRg Menber s
when sai d bendabl e @Emrer dis dmbérahﬂlsmaa‘hdsbm portiegi exterdingve sai d
first and second m 1 ort| ns.tLo e .the to.a closed
connecting po 1,5ne sun%ﬁ: rsr?ilﬂa I?% %& a"ér}fﬁv}ng\herel n said
mal e die menbet its éi.szta'lr endld per:xphéuallezgefmemammgl el ectrical contact.

wi th a conductor of I C ﬁﬁg% i ng&,‘rﬁg% said male die
menber and said die %%%n%#@h%ﬁé &Sﬁ irg:lg 89 er is bent about
~sai d beHding P@@WS&%V%M%M@P&@%WW@ ®esipheia d one
anot her and WgR4®iiR SairdglRsd RBCIrMeradfardebiihaawit thed peddpRedal cutting

out in cooperatlon W th. saj d Ee“ hery a portion of said conductor cabl e.

25 3. edgR ofesaidhmple TpfISILRING 2 RALT SfnPRETESsi e Renber
operative shearing members when said bendsble member is bent

sbout said bending region to move said first and second arm
15 = portions toward one another into a closed commecting position.
2. . The terminal cormector of claim 1 wherein said male die
member is electrically conductive for makmg electmcal contact
with a conductor of a flat conductor cable pos:Lt:Loned between
said male ~die member and said die opening when said bendsble
20 = member is bent about said bending region to move said first and
" second arm portions toward cne snother and wherein said |
peripheral edge defines a cutting edge for cutting out in
cocperation with said periphery a portiori of said conductor
cable. . | _ |
25 3. . The terminal carnector of claim 2 wherein said die member
extends away from said first amm portion at an angle such that
' said second arm portion is inclined with respect to said cutting
edge of said die member when said die member begins to enter
- said die opening as Said bendable member is bent about said
30  bending region to thereby concentrate the eut'ting force. exerted
an the flat cable by said cutting edge to cut an opening in the
flat cable whereby only a port:.on of said cutting edge enters.
said die opening e




gxtends away fromsaid first armportion at an angl € such—that—said secop®
rmportion.is inclined with respect to said cuttln mmlf' said die .
&gl _

er when said di e menber begins to enter said di ”dm,ﬂﬂ"r

bendabl e nenber is bent ‘about said 30 - Iending r
concentrate the cutting force exerted on the flat cable by sald cutting
edge to cut an opening in the flat cable whereby only a portion of said
cuf\ting ddge eh@btsalgﬂléndl@hép@ﬁﬂﬁgnln9{ﬂpr¢¥9m$a?fyaéhé ENEH@RI ni ng

portions of saigy€ubtbBfe8d9%eRiOPnY Bl & o5dh fncdhs ga@a ”’!11953(: sai d
first and second’ arm pOrtions afe noved towards_one anof her.

terni nal ldonnedadrSeeorfapaM PRFELONS S BAVE] (FRVAERBePNEN aé@i‘ﬂ‘qqf st

arm portign ingl udgheaBePRERRNY c%tn@aiddig d&riim D w Jbslhe%mlaalnale
connector of claim4 wherein. n said open- ing in saig e di e nenber,

conprises a - t&+@ameHP ﬁSrPPoﬁaﬂérﬂ%&ﬁa\ﬁqﬂyqu?ﬁ%%dbﬁcfég?ﬁnéP openifg
termnal & clektehdihgreharklie.end of said male die nenber amay fron1sa|d

first arn1port ovides.a earln urfa saj d fastener

t erm nal nne tor'P%ﬁa %FET“??\“?QT ﬁlptnﬁ oﬁ"cﬁf‘-g 91%*%3% HeFon- p‘l éla(?dnémr?enrrber S
on said first Zmgl sgceaddamaﬂpoﬂueomsmharruﬂmpmpsésc&rtnnéadedtm@rﬁmqn1
the conducq or &rsgéggibg#ﬁcgangg régﬂgégﬂ%ﬁggted between said first and

second arm por of claim1 further
i ncl udi ng hol d ng Mnsemnnhg}(@ufngl@wnu ¥ iwharein theonddapmh §aiG ®sle n

sai d cl osed coaNgeChbABePORWhRY R rofh sallf diffdE Nakm COHPEELAT pebvaldaismB

wherein said holdlng nmeans conprises a deformable end of said nale die
nenber that i sPedppredsustpeedérs: Féd harfastenghy received in said die

openi ng ofy saiql. sem@dtémaaut cohneR toy bsatThin' 3t sapgheecand1aiding

portions tOQEth nsulation plerc1ng members on sald first and second arm
portions for making electrical contact with the conductor
of said flat conductor cable inserted between said first

5 _ana second arm portions. '

1 8. The terminal connector of claim 1 further -including
holding means for holding said first and second arm

3 portions in said closed connecting position.

1 9. The terminal connector of claim 8 wherein said
holding méans comprises a deformable enéd of said male die
member that is adapted to be deformed after being received
in said die opening of said second arm dortion to hold

5 sald first and second arm portions together.

10. A terminal connector for a flat cablz substantially
as herein described with reference to Figs 1-4a of the
éccompanying dfawings. |

11. A'terminal connector for a flat cable substantially
as herein described with reference to Fig 4b of the
accompanyiﬁg-drawings; | o

'12. A terminal connector for a flat'cabla subs tantlally
as herein described with reference to Fig 5 of

the accompanying drawings. ' _

13. A terminal connector accbrding to claim 1 and sub-
stantially as herein described with reference to either
6a or 6b. of the accompanying drawings. |




- 10. Aterm | at cabl e substantlally as herein described

with reference to Figs o] acconpanyi ng draw ngs. 11. A term nal
@hnect or for m ﬁu yht antially as herein described with reference
@ \Fi g 4b of raw ngs. ,42. A termnal connectqr for a
cabl e substantlally as herein described with reference to Fig 5 of the
onpanyi ng -draw ngs. '13. A term nal connector according to- claim1 and o~

sub- stant isgl | 35, ARl D é’&ﬁﬁéé@@? weEBrueher %celtaqnemt hetd 6guBstaAtiaf W/

t he acconpanylng raw ngs. term nal
connect or - addor disndraRe N aﬁ’?ﬁql‘hhﬂdsﬂbﬁ’aﬁteferélqcf 49 hee‘ré??\r L8P BEd with

reference Q. d hey tﬁi&sa@@m@;saﬁshﬁ& Hbawae@@rrpanyl ng drawi ngs. 15_, A
term nal connector accord ﬁ aim * and UQ stantlaLIX g rein
fA o t he®

descri bed mhﬁréﬂreevrrmaelteowc L BFCRTGLng, to FF4m anying

drawi ngs. %Qar&ltﬁrm rh?é KoPeeat absoesoed Mg tho raferedcanto sabgt an- tially
as herein descri respect

f Fi f th
acconpanyi R§ ¥ "A ?e?ﬁlgg %8%%@8%&y4é§ g¥%wlggcgble ©
subst anti aI1I6y 23 ﬁw:ﬁmﬁescnnbedgm hbcbefden*?wch@t todl &imys1 %addembueznt-hg )
~ acconpanyi ra The tex cifi een.r gproduce
pany %}%ﬂ&y ll%%%%g g?%ﬁ?lb%p wi%% é‘&%%éNEJWQnP &hHe S? y

phot ocopyi ypescr| y contain
anendnentsﬁMgaﬂBaufa&hféfchhe aocppadnyinige dpawfings . t ypescri pt contalnlg

“these amendments By, be. | NSRARLELoSN role aPrranis eatPfe (4100 PBARRE aBRY CO

as herein descr1bed with reference to Figs 9 and 10 of

the accompany;ng drew1ngs.

'.l'he text of the spec:l.ﬁ.ca.tion has been raproduced by photocopying the applicants original .
typescript. It may contain a few amendments which are difficult to read, The original
typescript containing these amendments may be inspected on the prem.ses of the Patent Office
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