Connecting Device for an Electrical Conductor with a Marking Device This invention relates to a
connecting device according to the preamble of Claim 1.  y varying models of such connecting
devices are known. They can be made in a single-pole or multi-pole model. In preferred models, the
electrical conductors are fixed without screws by means of at least one compression spring. To
designate/identify the conductors, the marking elements are advantageous or perhaps even
necessary, provided they have a printable identification surface or a surface that can be written upon
in some other way. The arrangement of these elements on the connection devices or in the vicinity of
the connection devices often causes a problem because the available space is very limited. The object
of this invention is to solve this progf’ .e‘lzﬁiﬁnﬁo%f"e‘fﬁ?sesgﬁgdﬂ/ the object of Claim 1.
Advantageous versiong bé ther invehtionwdlidestound th the Mulbklamgs DAedarding to the invention, the
marking devices are arranged in a particularly space-saving manner on the actuation element of the
connecting device. The invention is particularly suitable for actuation elements of connecting devices

inthepHﬁQ@”B%J&H%T%&*%@iEF%S to a conneciting device according to the

preamble of Claim 1,

Widely varving models of such connecting devices are known.
They can be made in a single-pcle or multi-pole model. In
preferred models, the electrical conductors are fixed without

screws by means of at least one compression spring.

To designate/identify the conductors, the marking elements are
advantageous or perhaps even necessary, provided they have a
printable identification surface or a surface that can be
written upon in some cother way. The arrangement of these
elements on the connection devices or in the vicinity of the
connection devices often causes a problem because the available

space is very limited.
The object of this invention is tc solve this problem.

This problem is solved by the object of Claim 1. Advantageous

versions of the Invention will be found 1n the subclaims.

According to the invention, the marking devices are arranged in
a particularly space-saving manner on the actuation element of

the connecting device.

The invention is particularly suitable for actuaticn elements of

cennecting devices in the push-in technique. Here it is



particularly advantageous because precisely when the connecting devices are designed for
conductors with a small cross-section, only little space is available for the attachment of markers or
marking devices. In contrast, the actuation elements offer an existing advantageous spot for the
attachment of the marking devices. This is because the space on the actuation element is in this way
almost used doubly: on the one hand, for the actuation function, and on the other hand, for the
marking function. The operability of the push-in connection is not impeded in the process by the

marking-funetion; Asian akkemative -weLan-alsaiguse on:arranging smarking devices onthe actuation
elements of connection devices using a different connection technique, for example, especially on

actuation"devices 33 etBRSBRSring teRMEIS oF TBCterhirfals ™ He cORféStio devic8s as such can
again beremployedien plugein devices; tenminal blocksher athes instrrments ofdbesnestasaried kind. A

particularly advantageous way of handling each plug-in element exists when the shaft, according to a
preferrellaaérgjb%%irﬁgﬁﬁ s ?n'ade*gylf?\%‘?i{ééqf%v e g%egtﬁg 1“51‘:5‘S~0Eicléll%llmeejtfaa}n of ?hse c?yﬁi%r%}ér 'less than the
inside diarheterraf eatheplug<nduct andwherebythe shaftofreach pldgihelement has at least one
drastically deformable locking pin, which extends at least over the terminal section of the shaft. By the
basic diameter, we mean the diameter of the massive shaft upon which the locking pin or pins are
molded. Alternate embodiments for the cylindrical shape are conceivable: for example, a quadratic

cross-segtion ok apolygenal cressseectionsin someptharway,Duringdhe insertign of each plug-in
element, there occurs a deformation of the locking pin or the locking pins so that, accordingly, a

form-lo&kiNg TGRS takes pREE WATch i BE sE& IikE Bt undefoldt Bath i5kingbin extends along
the longitueinal direction afithe ishafi- Reeferably, thfee lackingnpinsiare provided-on thersbaft, and they

are arraorlged at.an gggul}ar Ti:ntgrval v¥lith. resgect to each other. Intthat way éhe Ioctlﬂrég pins, so to

speak, Create a guide. To mgke glire tmhjért]thgrﬁpa%(ficldge%%rﬁat%n and the ?orrﬁ”éjtion of an undercut will
be possitsecit$s provitded thatedchopliyrintduet have a free space on the side facing away from the
head of the applied plug-in element.

As an alternative, we can also figure on arranging marking
devices on the actuation elements of connection devices using a
different connection technique, for example, especially on
actuation devices for extension spring terminals or IDC

terminals.

The connection devices as such can again be emploved on plug-in
devices, terminal blocks, or other instruments of the most

varied kind.

A particularly advantagecus way of handling each plug-in element
exlsts when the shaft, according to a preferred embodiment, is
made cylindrical, whereby the basic diameter of the cylinder is
less than the inside diameter of each plug-in duct and wheareby
the shaft of each plug-in element has at least one drastically
deformable lccking pin, which extends at least over the terminal
section of the shaft. By the basic diameter, we mean the
diameter of the massive shaft upon which the locking pin or pins

are molded. Alternate embodiments for the cylindrical shape are



An optional form-locking effect between the actuation element and the head on the mutually facing
sides provides for security against twisting between the head and the actuation element. In a preferred
embodiment, it is provided here that every head of the plug-in element on the side facing toward the
actuation element have at least one forming pin that rests against the outside surface of the actuation
element in a corresponding forming pin recess. With a view to saving material and good mold
ejectability out of the tool, it is provided that the cross-section of the forming pin be made trapezoidal.

Usually -theplug:n elements are: made. of sypthetic substance.by way.of fhe injegtion-molding method
using appropriate tools. The invention will be explained in greater detail by an exemplary embodiment
with reféfenéet0ihe Qtfiheddranitigs Figaes1 /ERTonteeting device in a perspective presentation;
Figure 2 is a detail in the area adjoining the plug-in duct by way of a profile view and Figure 3 shows a
markinngnq lE)Iug?-in element inserted in an actuation element in the form of a cross-section. Figure 1,

by way of example TIidtFaes 2 SocKet Bdard 1 WhicH has AI0§-in FORES 5o which are arranged
socket corntacts=3 inntwe heighbaoringiromes shown bywiiay bbexamplehere. dhe:saoket board 1 and its

socket contacts.3 ar maadeffor contacting a corresponding. pin strip, not illystr teq here, with pin
contacts or?or tﬁegcf n’tactingong;lTnO(:cg{nlta tsgulpxoar?g%rrlin%egcﬁ:fisrc&é‘ %SSr‘d.%nl f?%le §%e£ﬁc\%1% away
from the piig-hiffent eachdsin cohtact Bislcohpestatbinea condtetiismanmep withea connecting

device 4 fora conductor sFhese connecting deviges 4 for conductors are made here as push-in
terminals. Push-in terminals are known, for example, from DE 20 2010 008 028 Ul. In each case, they

have at least one preferably V-shaped friction spring 5, which is made in friction cage 6, for example,
insertecbird@ thelatter. three locking pins are provided on the shaft, and

they are arranged at an angular interval with regpect to each
other. 1In that way, the locking pins, so to speak, create a

guide.

Tc make sure that the plastic deformation and the formation of
an undercut will be possible, it i1g provided that each plugmih
duct have a free space on the side facing away from the head of

the applied plug-in element.

An optional form-locking effect between the actuation element
and the head on the mutually facing sides provides for security
against twisting between the head and the actuation element. In
a preferred embodiment, it is provided here that every head of
the plug-in element c¢n the side facing toward the actuation
element have at least one forming pin that rests against the
outside surface of the actuation element in a corresponding

forming pin recess.

With a view to saving material and good mold ejectability out of
the tool, it is provided that the cross-section of the feorming

pin be made trapezocidal. Usually, the plug-in elements are made



Friction spring 5 has a friction leg 7, which is designed to press a conductor in the area of a friction
point 8 against an inside wall 9 of the friction cage or against a bus bar. The connecting devices 4 and
the socket contacts connected with them in a conducting manner are inserted in a housing 10. This
housing 10 is provided with a plurality of conductor plug-in ducts 11 that are here arranged next to
each other and on top of each other into which the conductors (not shown here) can be inserted into
the friction points S. Associated with each connecting device 4 is an actuation element 12, which is
used and-maderso.as to pushhe fdctign leg, down {inthe conductor insertion dirgction X) in order to
open the friction point of the gate, for example, for the removal of a connecting conductor (or also for
the connécfich BF & conautetcr). e actuation element has a plug-in duct, here specifically a plug-in
duct 13, that extends in or parallel to the conductor insertion opening and that is made as a passage
openingjéthat runs through the actuation zlemen%in;ﬁlu -in direction X, Associated with each one or
here specifically i prefetred embodimeRt 8sSoctated With 8ach ToRnécting B8vice 4, there is
furthermarer@ rarkingrtevicedd rwhichis redde as @epltug-infetement.chheiprecise. shape of the plug-in
elements can be seen in Figure 1 in conjunction with Figure 3. Accordingly, each plug-in element
consists of a head 14 and a shaft 15. Shaft 15 here is made cylindrical, while head 14 in this
exemplaipembodimént is made euiadraticleAs seehparticaafy av Figurers; shafttEs-6bplug-in
element M is provided with, in this case, three safety pins 16 extending in the longitudinal direction,
whereby the basic diameter of shaft 15 is less than the diameter of the plug-in duct 13. In that way,
each plgéﬁfﬁ”é?en%enﬁﬁl GaryBéansertéd With £ E&faifBXpehditiird bF fdtés Amdthe Hhig My duct 13. In
the process, the form;elastie and-material-ejastic praperties of synthetic substances are utilized so that
there will be a form-locking fixation of each plug-in element F. For this purpose, a free space 17 is then
provided in connection upon each plug-in duct 13. Figure 1 shows that each plug-in element M or the
head 14" ofieaeh plugshmelementMiointhesside facing towatd:heusing-l{:has at least one form pin 18,
which preferably has @ﬁggég@%?eor%ﬁ%ec{igntt}]eée %@%se jgoré[t'n gTi:nsslg isneghcei%%sembled state
engage in correspondingly shaped form pin recessesﬁ on the Side of the actuation element 12 that
faces toward head 14. As a result, during assembly, there will be an alignment as well as a centering,
and with simple means, thete will be.an.additional position and turning safety between head 14 and
the actuation element. It is also conceivable for the purpose of taking out each plug-in element M to
insert 2188 iRt thiS aréa. Preférably’ RRE stifface of Feat i plars perpeticicarhf to’'the plug-in

direction X is.greaterdhan the suriage ofthe corespending sideefthe actuationelement 12 so that, on
the one hand, a large surface wil| be available for Ietterir&g %nd, on the other hand, removal will be
; g_'

made eSief it i€ AavanthgaBls that SHAHTS of 85ER Phig-in BlemERN id Brovided Withfins 16
extendiag i the:lomgitddinal directian and that-beloweach: phug-ineduct I3ithere isha free space 17 so

contacts or for the contacting of pin contacts upon a printed

circuit board.

Cn the side facing away from the plug-in front, each pin contact
3 is ccnnected in a conducting manner with a connecting device 4
for a conductor. These connecting devices 4 for conductors are
made here asg push~in terminals. Push-in terminals are known,
for example, from DE 20 2010 008 028 Ul. In each case, they
have at least one preferably V~-shaped friction spring 5, which
is made in friction cage &, for example, inserted intoe the

latter.



that a form-locking fixation of each plug-in element M. is possible, which will act like an undercut.
Furthermore, it is advantageous that each head 14 of plug-in element M is provided with form pins 18
so that an alignment and an extraction will be possible. List of References Socket board1 Plug-in front
side2 Socket contacts3 Connecting device4 Friction spring5 Friction cage6

Friction spring 5 has a friction leg 7, which is designed to
press a conductor in the area of a friction point 8 against an

inside wail 9 of the friction cage or against a bus bar.

The connecting devices 4 and the socket contacts connected with
them in a conducting manner are inserted in a housing 1G. This
housing 10 is provided with a pluraiity of conductor plug-in
ducts 11 that are here arranged next to each other and on top of
each other into which the conductors (not shown here) can be

inserted into the friction points 8.

Associated with each connecting device 4 is an actuation element
12, which is used and made so as to push the friction leg down
(in the conductor ingsertion direction ¥X) in order Lo open the
friction point of the gate, for example, for the removal of a
connecting conductor (or also for the connection of a
conductor}. The actuation element has a plug-in duct, here
specifically a plug-in duct 13, that extends in or parallel to
the conductor insertion copening and that is made as a passage
opening that runs through the actuation element in plug-in

direction X.

Assoclated with sach one or here gspecifically in a preferred
embodiment assocliated with each connecting device 4, there is
furthermcore 2 marking device M, which is made as a plug-in
element. The precise shape of the plug-in =slements c¢an be seen
in Flgure 1 in conjunction with Figure 3. Accordingly, each
plug-in element consists of a head 14 and a shaft 15, Shaft 15
here is made cylindrical, while head 14 in this exemplary

empodiment is made guadratic.



Friction leg7 Friction point8 Inside wall9 Housing10 Conductor plug-in ducts 11 Actuation element12
Plug-in ductl3 Head14 Shaftl5 Safety strips16

As seen particularly in Figure 3, shaft 15 of plug-in element M
is provided with, in this case, three safety pins 16 extending
in the longitudinal directicn, whereby the basic diameter of
shaft 15 is less than the diameter of the plug-in duct 13. In
that way, each plug-in element M can be inserted with a certain
expenditure of force into the plug-in duct 13. 1In the process,
the form-elastic and material-elastic properties of synthetic
substances are utilized so that there will be a form-locking
fixation of each plug-in element F. For this purpose, a free
space 17 is then provided in connecticn upon each plug-in duct

13.

Figure 1 shows that each plug-in element M or the head 14 of
each plug-in element M on the side facing toward housing 10 has
at least one form pin 18, which preferably has a trapezoidal
cross—section here. These form pins 18 in the assembled state
engage in correspondingly shaped form pin recesses 19 on the
side of the actuaticn element 12 that faces‘towaxd head 14. As
a result, during assembly, there will be an alignment as well as
a2 centering, and with simple means, there will be an additional
positicen and turning safety between head 14 and the actuation
element. It is also conceivable for the purpose of taking out
each plug-in element M to insert a tocl into this area.
Preferably, the surface of head 14 in a plane perpendicularly to
the plug-in direction ¥ is greater than the surface of the
corresponding side of the actuation element 12 so that, on the
one hand, a iarge surface will be availlable for lettering and,

on the other hand, removal will be made easier.

Tt is advantageous that shaft 15 of each plug-in element M is
provided with pins 16 extending in the longitudinal direction

and that below sach plug-in duct 13 there is a free space 17 so



Free spacel7 Form strip18 Form strip recess19 Plug-in directionX Marking device Claims 1.
Connecting device (10) for connection of an electrical conductor on a bus bar or the like with a
connection element, in particular, a friction spring for the fixation of the electrical conductor with at
least one actuation element (12) and with at least marking device (M) for designation, characterized in
that the marking device (M) is arranged on the actuation element (12). 2. Connecting device according
to Claim 1, characterized in that the actuation element (12) has a plug-in duct (13) and that the

marking device (M)is made asa plug-inelement which,engages i the plug-in dyct (13). 3.
Connecting device according to Claim 2, characterized in that the spring strip is a plug-in friction spring

to whick 76 §s80&ated the adtdatior BleméE(12Y tHAME dedigne o presE Mo thie-friction leg of a
friction spring ttoederdoapen thedrictien point (8¥ apd dhatitheactnation glementhas theplug-in duct

(13) that extends preferably i or parglip 1o the, conductor insertion opening 00, 511 e

possible.



4. Connecting device according to Claim 2 or 3, characterized in that the plug-in duct (13) is made as
a. passage opening that runs through the actuation element (12) in the plug-in direction (X). 5.
Connecting device according to Claim 3 or 4, characterized in that each plug-in element has a head
(14) and a shaft (15), whereby shaft (15) engages in the plug-in duct (13) and whereby the head (14)
rests against the actuation element (12). 6.Connecting device according to one of the above claims,
characterized in that the head and the actuation element (12) outside the shaft (15) engage each other
in a form-locking manner at least in ong;ayeas ¥ . @erpeekig.device according to one of the above
claims, characterized in that shaft (15) of each plug-in element (M) is made cylindrical. 8. Connecting
device according to one of the above claims, characterized in that shaft (15) of each plug-in element
(M) is nradecevakerspelygonal. 1

Plug-in front side 2
Socket contacts 3
Connecting device 4
Friction spring 5
Friction cage 6
Friction leg 7
Fricticn point 8
Inside wall 9
Housing 10
Conductor plug-in ducts 11
Actuation element 12
Plug-in duct 13
Head 14
Shaft 15
Safety strips 16
Free space 17
Form strip 18
Form strip recess 19
Plug-in direction X
Marking device M



9. Connecting device according to one of the above claims, characterized in that the basic diameter of
each shaft (15) is smaller than the inside diameter of the plug-in duct (13). 10. Connecting device
according to one of the above claims, characterized in that shaft (15) of each plug-in element (M) is
provided with at least one or several safety strips (16), preferably with three safety strips (16).
11Connecting device according to one of the above claims, characterized in that shaft (15) completely
passes through the plug-in opening and that, together with the safety strips, it protrudes out of the
plug-in opening on the end facing away from tlag head [sic] . 12. Connecting device according to one
of the above claims, characterized in that shaft (15) of each plug-in element 13. (M)has at least one
drastically deformable safety strip (16)that extends at least over the terminal section of the

1. Connecting device (10) for connection of an electrical

conductor on a bus bar or the like with a connection
element, in particular, a friction spring for the fixation
of the electrical conductor with at least one actuation
element (1Z} and with at least marking device (M) for
designation, characterized in that the marking device (M)

is arranged on the actuation element (12).

2. Connecting device according to Claim 1, characterized in
that the actuaticn element (12) has a plug-in duct {13) and
that the marking device (M) is made as a plug-in element,

which engages in the plug-in duct (13).

3. Connecting device according to Claim 2, characterized in
that the spring strip is a plug-in friction spring to which
1s associated the actuation element (12) that is designed
to press down the friction leg of a friction spring in
order to open the friction point (8) and that the actuation
element has the plug-in duct (13} that extends preferably

in or parallel to the conductor insertion opening (X).

4, Connecting device according to Claim 2 or 3, characterized
in that the plug-in duct (13) is made as a passage opening
that runs through the actuation element (12) in the plug-in

direction (X).

5. Connecting device according to Claim 3 or 4, characterized
in that each plug~in element has a head {14) and a shaft

(15), whereby shaft (15) engages in the plug-in duct (13}



shaft(15)of the plug-in element(M). Connecting device according to one of the above claims,
characterized in that the friction spring is a compression spring terminal. 14. Connecting device
according to one of the characterized in that the friction spring spring terminal. above is a claims,
compression 15. Connecting device according to one of the above claims,

and whereby the head (14) rests against the actuation

aelement {(12).

6. Connecting device according to one of the above claims,
characterized in that the head and the actuation element
(12) outside the shaft (15) engage each other in a form-

locking manner at least in ons area.

7. Connecting device according te cone of the above claims,
characterized 1in that shaft (15) cf each plug-in element

(M) 1s macde cylindrical.

8. Connecting device according to one of the above claims,
characterized in that shaft {(153) of each plug~in element

(M) is made oval or pclygonal.

9. Connecting device according to one of the above claims,
characterized in that the basic diameter of each shaft (19)
is smaller than the inside diameter of the plug-in duct

(13}).

10. Connecting device according to cne of the above claims,
characterized in that shaft (15) of each plug-in element
(M) is provided with at least one or several safety strips

{16), preferablyv with three safety strips (i86).

11. Connecting device according to one ¢f the above claims,
characterized in that shaft (15) completely passes throucgh
the plug-in cpening and that, together with the safety
strips, it protrudes out of the plug-in opening on the end

facing away from the head [ sic] .

10



characterized in that friction spring is a push-in spring.

12.

13.

14.

15.

Connecting device according to one of the above claims,
characterized in that shaft (15) of sach plug-in slement
{M) has at least one drastically deformable safety strip
(16) that extends at least over the terminal sectiocn of the

shaft (15) of the plug-in element (M).

Connecting device according to one of the above claims,
characterized in that the friction spring is a compression

spring terminal.
Connecting device acceording tc one 0f the zbove claims,
characterized in that the friction spring is a compression

spring terminal.

Ceonnecting device according to one of the above claims,

characterized in that friction spring is a push-in spring.

I



