1 CLAMPI NG DEVI CE FOR CONNECTI NG A CONDUCTCOR W THOUT
STRI PPI NG THE | NSULATI ON  TECHNI CAL FI ELD The
invention relates to a clanping device for connecting
an electrical conductor wthout stripping the

i nsulation. PRIOR ART The invention relates to a

cl anping device as is described in the docunent DE
199 56 750 Al. The known cl anpi ng device has a
housi ng and an actuating part which can be noved
between a receiving position and a contact position,
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side and are | ocated afEéﬁﬁié nee £ﬁon1 one anot her.
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t ke eCaiaaiaPessi tion, the contacting bl ades penetrate:
into the duct of the actuati.,ng part and contact the
conduct or accomodat ed therein whilst cutting through

its insulation. A second ERIDRCARPIi ece is provided for
guiding the current path fromthe bl ade contact out of

t he housing, which is electrically connected to the
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contact, pin wh ol ned together_with the bl ade
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f apriicgatdon pé ved between a receiving position and a
contact position, which actuating part has a duct for

receiving the conductor to be clamped. There is also
provided a blade contact consisting of a rear web and
two spring legs which are angled thereon on the
longitudinal side and are located at a distance from
one another. These spring legs comprise end sections
which are bent towards one another, which adjoin one
another along a slot and which have contacting blades
on their front edges extending into one another towards
the slot. When the actuating part is transferred into
the contact position, the contacting blades penetrate
into the duct of the actuating part and contact the
conductor accommodated therein whilst cutting through
its insulation. A second contact piece is provided for
guiding the current path from the blade contact out of
the housing, which is electrically connected to the
blade contact. In the known design the separate contact
piece is designed as a separately fabricated contact
pin which is joined together with the blade centact to
form a one-piece component. The fabrication of this



2 conponent i s expensive because the pin contact nust
be fastened to the rear web of the blade contact by
nmeans of soldering, welding, riveting or pressing
techni ques. Such joined contact points also give rise
to concerns that the security of the contact will. be
inpaired by corrosive, thermal or nechanica
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A clamping device of the previously specified type is
further deduced from the document DB 2 129 630A. Here,
cut-and-clamp contacts, each configured as flat blades
which are interconnected via a web, are provided for
cooperation with two different, movably mounted,
actuating parts. Said cut-and-clamp contacts protrude
from this web in the same direction whilst a further
contact is angled in the opposition direction from this
web.

The document US 2004/0029431 Al discloses a clamping
device in a different design having one-piece contact
parts which are provided with blade contacts offset by
90° with respect to one another at their one ands and

plug contacts at their second ends.

THE INVENTION




pl ug. contacts at their second ends. THE | NVENTI ON 3

The object of the invention is to provide a clanping
device for connecting without stripping the insulation

in which the bl ade contact ang the second contact

| eading fromthe clanp can be contacted particularly
securely and can be fabricated rationally in a stable
design. This object is achieved by a clanpi ng device
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ﬁ%%; fabrication step with spring |egs and spring
H#}oining the rear web, which are cut freely
fromone another. I n subsequent fabrication steps the
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rear web. Advant ageous enbodi nent features of t he

i nvention are deduced fromthe dependent
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common rear web for both contacts. The metal contact
element consists of a £flat sheet-metal stamped part
according to the first fabrication step with spring
legs and spring arms adjoining the rear web, which are
cut freely from one another. In subsequent fabrication
steps the contact blades are formed on the spring legs
and the socket shape on the spring arms and the spring

legs and arms are bent into their position angled from

the rear web,

Advantageous embodiment features of the invention are
deduced from the dependent claims.



cl anpi ng arrangenent consisting of a plurality of

cl anmping devices, Fig. 2 is a perspective reproduction

of the contact elenent formng the current path of

each of the clanping devices according to Fig. 1,

Fig. 3is a side view of one of tHe clanping devices,

Fig. 4 is a side view of the contact el enent of the

cl anpi ng devi c ERIEHR] FESTHEP BEON 0T nGHBaPRAWINGS

cooperating therewith in the receiving position and

Fig. 5is a yiemucorreSfonding to Fig. 4 mﬁéh t he .
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in detail the %h%mélggl arrangenent 10 forned froma
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itself constitutes a clanpi ng device having a housi ng
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in further detail hereinafter wwth, k6 reference to Fig.
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openings in a _corresponding arrangenent to the

| ocki ng pi n8720. Two or nore of the nmodules 12 can

Fig. 5 is a wview corresponding to Fig. 4 with the
actuating part located in the contact position.

METHOD FOR IMPLEMENTING THE INVENTION

Figure 1 shows in detail the clamping arrangement 10 formed
from a number of like modules 12. Each of the modules 12 by
itself constitutes a clamping device having a housing 14.
The inner region of the housing 14 comprises a specially
configured interior 16 which is open on one side of the
housing 14, whereby an opening 16.1 is formed in the
relevant housing side wall 16.2 by means of a contoured
recess. The special shape of the housing opening 16.1 and
the interior 16 serve to accommodate a contact element 18
which is described in further detail hereinafter with

reference to Fig. 2.

Locking pins 20 protrude laterally on the housing 14
consisting of an insulating material. These locking pins 20
are located on that side of the housing 14 on which the



accordingly be joined together and |ocked and thus the
cl anpi ng arrangenent 10 can be formed by arranging the
nodules 12 in a row. In this case, the closed side
wal | of the housing 14 of each nodule 12 covers the
housi ng opening 16.1 of the adj acent nodule 12. For
the nodule arranged at the end of the row, the
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V|ng an insertion opening |ocated on the upper side

e 12. A plug-in opening 28 for an
actuatlng tool is further fornmed in the actuating

part 2 and. is |ikew i nsi
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transferred from there into its gsecond end pivot position,
the contact position, by means of corresponding actuation.
In this case, the actuating part 22 is turned by means of
axial pins 24 in bearing openings located in the upper
regions of the housing side walls 16.2. For accommodating
the contacting conductor 50 (Fig. 4) the actuating part 22
is provided with a duct 26 having an insertion opening
located on the upper side of the module 12. A plug-in
opening 28 for an actuating tool ig further formed in the
actuating part 22 and is likewise accegsible from the upper
side of the module 12. A pusher surface 30 is furthermore
located on the upper side of the actuating part 22.

P

As is illustrated in Fig. 2, the contact element 18 is a
component formed in one piece, which is freely stamped from
a metal sheet such as a steel sheet and acquires its final
shape by forming, i.e. bending. The contact element 18



consi sts of a blade contact 18.1 and a second cont act

pi ece 18.2. The central connecting piece of the bl ade

contact 18.1 and the second contact piece 18.2 is a

rear web 32 having a section 32.1 which is | engthened

over the region of the blade conbact 18.1 and is

allocated to the second contact 18.2. In the area of
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contact 18.1 that lies towards the web section 32.1.

From the longitudinal sides of the web gection 32.1, spring
arms 34 are angled in the opposite direction to the spring
legs 36 of the Dblade c¢ontact 18.1, i.e. downwards,
converging with one another in the direction away from the
web section 32.1 and being formed into a contact tube or
tulip contact at their free ends. The cross-section of the
spring arms 34 also tapers in the direction away from the
web section 32.1, in particular they decrease in thickness
in this direction. The contact tube or tulip contact 40
formed by the spring arms 34 is used for contact with a
contact pin 41 (Fig. 3} located on a base element such as a

printed circuit board.



contact pin 41 (Fig. 3) located on a base el enent such

as a printed circuit board. 7 The spring arns 34 of

the second contact 18.2 can be angled other than in

t he enbodi mrent shown fromthe rear web 32 or its web

section 32.1 in the sanme directiof as the spring |egs

36 of the blade contact 18.1. In this case, the
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can be separated from one another. However, the spring legs
36 of the blade contact 18.1 can be so biased that they
abut against one another with their end sections 44 in the
area of the slot 42 under spring tension which serves to
increase the contact pressure against a clamped conductor.
In the area of their end sections 44 the contacting blades
48 at the front edges of the spring legs 36 are concavely
ghaped and extend as far as the slot 42.

As can be geen from Figures 1 and 3, the housing 14 of the
module 12 has a box-shaped upper part 14.1 and is adjoined
at the bottom by a hollow base part 46 of the housing 14.
The interior 16 in the housing and the opening 16.1 in the
relevant side wall 16.2 of the housing 14 extend from the
housing upper part 14.1 into the housing base part 46.
Thus, in the mounting position the contact element 18 with
the spring legs 36 of its blade contact 18.1 and with the



at the bottom by a holl ow base part 46 of the housing
14. The interior 16 in the housing and the opening
16.1 in the relevant side wall 16.2 of the housing 14
extend fromthe housing upper part 14.1 into the
housi ng base part 46. Thus, in tBe nmounting position
the contact elenent 18 with the spring legs 36 of its
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ﬂ%gﬁ? ?%nd Fig. 5. Figure 4 shows one of the nodules

e clanping devices in the conductor insertion
p03|t|on The actuating part 22 i s hereby turned
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50 is inserted into the receiving duct 26 of the actuating
part 22 until its end abuts against a 'stop 52. The
conductor 50 can have a solid core or a twisted metal core
of individual wires. After inserting the conductor 50 into
the duct 26 of the actuating part 22, an elongated tool is
inserted into its plug-in opening 28 and/or the pusher
surface 30 is acted upon and thereby turns the actuating
part 22 from its conductor receiving position clockwise
into ite contact position shown in Fig. 5. In the contact
position of the actuating part 22 its pusher surface 30
lies flush with the upper side of the housing 14.

Whilst the actuating part 22 with the conductor inserted
therein is pivoted into the contact position, the conductor
comes in contact with the contacting blades 48 of the blade
contact 18.1. The contacting blades 48 cut through the
insulation of the conductor 50 to expose the conductor core
51. Whilst the conductor core 51 is forced into the slot 42



part 22 fromits conductor receiving position

clockwise into its contact position shown in Fig. 5.

In the contact position of the actuating part 22 its

pusher surface 30 lies flush with the upper side of
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mmHWEénpmﬂdiendtdEnmhmmwcﬂm'OEOmﬁeiﬁpgémmxiegﬁt@G the

the cont fg%gngsb' 2% )ﬁ@a cﬁhﬁum\égﬁs %%tyacﬂr&{g dne another

ont ac 'ng b1% rou the T nsulation
oatnct h@s candastdt 50 ttdsxeeﬁrm@g rteerwm& oFetdrlesglectrical

V%ﬁljgégl%ehelscoﬂngﬁg Ohe CREEN Ok HS HALeRd EBLeathe B401 and the

tween the end sections 44 of the spring |egs
Indet OB pRPHY Pegs 36 are expanded outwards away
fromone another and as a result of the sprl ng

tension a reliable el e ical . conta bet wee
Lo Brage Eontaeiare fimonancetash st ihEfteFile 12, a
cmsdﬁfa}wy U edloauia tidde cooﬁuoia)ragalﬁramadte:e:bdmhe e plug-in

sui t ably_el onga t | d t hes
pci’%egllJrIﬁ %%nl ﬁg 2 %%f t%‘r%].“ltdgc%tu ﬁ)ga{lfc}g % éH% Pivots the
pooist the pactus? n§rpar ttigp ﬁ'pbhaﬂhe mﬁfdfﬁn anticlockwise
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During the pivoting of the pusher part 22 between the

nductor e|V|n si ' cont it
t I olcl?t Cleﬁ el%ln 4 é%?ge??n%g%sl %t %%é % él%ent >4
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housing side walls 16.2, where it engages in each of the
end pivot positions in a circularly expanded end of the

slot 56.

When using the clamping arrangement 10 as a plug element,
the conductors 50 are initially clamped on the individual
modules 12 and then the clamping arrangement 10 is
positioned on a corresponding number of contact pins 41
located on the relevant base component of the respective
circuit. These pins 41 are then electrically connected via
the contact elements 18 to the conductors 50 connected to
the modules 12 or their conductor cores 51.




the conductors 50 are initially clanped on the

i ndi vidual nodules 12 and then the cl anpi ng

arrangenent 10 is positioned on a corresponding

nunber of contact pins 41 |ocated on the rel evant

base conponent of the respeci®ve circuit. These pins

41 are then electrically connected via the contact
elements 18 to the conduct @iy connected to the
nodul es 12 or their conductor cores 51. 10 CLAIMS 1.

A cl anpi ng device for connecting an el ectri cal

cdnductror clafpiwg hdetristr i fprngodrireed i ataroneglectrical
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conS|SEQﬁ}QﬁOQtiﬁuav@@ﬁ¥%Q§ EﬁﬁlFMEHrsﬁpmﬁglﬁégg a duct
(36) whixg)) asecangbadriigr edr ofohdectdengbbydividle is to

side and are | ocated_at di stance, from one _anot her,
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a sl ot ) and_sai 93 (36 rovi de

with cd Peg%|gé F%e éﬁﬁght é§1 on the
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blades ne nt o ; C ct
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part (24 acsjdiransﬁéraﬁethBEOauBﬁgcwt@Cdd N PPShhHOBaid

her ol co COIBL! o2 sceond conbact pec (1B.2in

-cont acblEebesl) (aat fbnmthelhouﬁrmg:(h@ges which extend

| towards the slot (42), which contacting blades
(48) penetrate into gaid duct (26) and contact the
conductor (50) accommedated therein whilst cutting
the insulation therecf when the actuating part
(22) 4is transferred intoc the contacting position
thereof, and comprising a second contact piece
(18.2) for continuing the current path from the
blade contact (18.1) out from the housing (14),
which 1is electrically connected to the blade
contact (18.1), wherein the blade contact (18.1)
and the second contact piece (18.2) are configured
as a monolithic contact element (18) and wherein
the rear web (32) of the blade contact (18.1) has
a section (32.1) which is lengthened over the
connecting regions of the spring legs (36) from
the longitudinal sides whereof spring arms (34)
are bent and with their ends are jointly formed
into a contact tube or tulip contact (40)



which is electrically connected to the blade contact
(18.1), wherein the blade contact (18.1) and the
second contact piece (18.2) are configured as a
nonolithic contact el enent (18) and wherein the rear
web (32) of the blade contac#1(18.1) has a section
(32.1) which is | engthened over the connecting

r egi onghef thEamplihgg I@@@ééG) dacordihe | eagi temanal 1,
si des mhereoﬂ: rin ng ét arehbent and m%th . h

their ShEE 3G, LS Iylfbr §2ti nt 8N&contHeYef ubeltr the
tulip domcadtudidyl ldir@ctTha @ﬂnmmagréawlmeb (32), the
accordl c c [

vi ewed %ﬁj i%%ng%?sglngf %E%e% |on 6%Hﬁ%e re 18 l are
(32), @adﬂm i Plgat eddrig 3Pprongt lagnis adie4 bomfacthe second
(18.1) arg adr 0adeL-d hat é%hﬁ Spg"rﬁﬂeaﬁl‘i@lﬁ'342:r8fsst R€ction

second cont act plece\ﬁgB Cross-section
t aper s *PP&/AS hel Femr C%Ba#omﬂﬁés t32) corper¥dng the

bl ades ccAfhctIngl e £dedpi4w) devi ce according to claim
1 or 2, characterised in that the spring arnms (34) of

the second contact piece (18.2) have a cross-section
wWhi.ch Taperslanpimyhelaeare Wabcb&a)lnfgo tbe cenirctt or 2,

tube or, LuliR GAUAL 04 pﬁ)xat thé %@9:' % L%%sdek/%ig of the

accordlng £6 any one erl
that tBecopd neertast (Bdpcef (1he2sebene contaosspeeceicn

18.2 I o 'N opt h
Sori &,W?‘%S?""%g%"fé By tb*?%ﬁpé%oﬁ‘%’act PH4b 5! BpLfpnract
cl anpi fYP &eﬁﬁbé”&é@bﬁﬁ? ®im 4, characterised |

in that the contacting blades (48) are | ocated at

those %ﬂ%ecl%ﬁnptﬁ% 2 er'vlin laecggoég’j?rlg to any one of claime

1-3, characterised in that the spring arms (34) of
the second contact piece (18.2) are angled in the
oppogite direction to the spring legs (36) of the
blade contact (18.1).

5. The clamping device according to claim 4,
characterised in that the contacting blades (48)
are located at those edges of the spring legs (36)
of the blade contact (18.1) which lie to the side
of the web sgection (32.1) and the second contact
(18.2) formed thereon. '

6. The clamping device gccording to claim 5,
characterised in that the rear web (32} and the
web section (32.1) of the contact element (18) are
at an obtuse angle to one another.

7. The clamping device according to any one of claims
1-6, characterised in that the spring arms (34} of
the second contact piece (18.2) are angled in the
same direction as the s8pring legs (36) of the



of the blade contact (18.1) which lie to the side of
the web section (32.1) and the second contact (18.2)
formed thereon. 6. The cl anpi ng device according to
claim5, characterised in that the rear web (32) and
the web section (32.1) of th2 contact el enent (18)
are at an obtuse angle to one another. 7. The

clharrpi tﬁga@%Vij@@n@t%ﬁQ[ dit(Eg tlQ awcenetate Cb:éiaﬂ‘b‘ wébb, (32),
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(6. 1) “airacin 1 SELERS et pafealt TR B8 2, are
second @@ﬁﬁ@@t piece (18.2) are |ocated. 8. The

cl anpi ng devi ce accordlng to any one of clainms 1-7,
characterised in t he housin (14g for
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9. The c¢lamping device according to claim 8,
characteriged in that the housing (14) has an
upper part (14.1) having a flat box shape and the
actuating part (22) mounted therein as well as
accommodating the blade contact (18.1), wherein a
hollow base part (46) adjoins the under side of
the houging upper part (14.1), wherein the second
centact part (18.2) is accommodated and
accordingly the interior (16) and the opening
(16.1) of the housing (14) extend from the housing
upper part (14.1) into the base part (46).

10. The clamping device according to claim 8 or 9,
characterised in that this is executed as a module

(12) and accordingly its housing (14) |has
congruent gide walls (16.2) for lining up two or a
plurality of such modules (12), wherein in a
~lined-up arrangement the opening (16.1}) of the
relevant side wall (16.2) of one module (12) is at
least partially covered by the side wall of the



hol | ow base part (46) adjoins the under side of the
housi ng upper part (14.1), wherein the second contact
part (18.2) is accommbdated and accordingly the
interior (16) and the opening (16.1) of the housing
(14) extend fromthe housingl3upper part (14.1) into
the base part (46). 10. The clanping device according

to cl ani h@:rou%nl hasacter (20 hAgt laatcdd@xs pa?rt (19) ig
execut ed as g 12 and accordlng its ou

(14) h&’§°"&6‘ﬁ§fv Rt s? | $He16°BFRE B8 | {17 nty u;?f Jthe
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(12) abpHRged Bassn®agiid 6t Hee riovgmadhi orh lib%vtemd@mlde
(19) has the outline shape of the housing upper part
(14.1) and a continuation (19.1) which closes the
openi.ng regi on of the housing base part (46) is

formed on its undersi de.



