__EIeCtrlc%I Connection Term nal Arrangenent The invention relates to an
‘electrlcal~connect|on ternm nal arrangement having a housing of insulating
mat eri al’, which has at |east one insertion slit open at the edge toward one

i nserti omgéﬁchprmeg{-ﬁﬁ; Tbfmidal CARMg@feniteast one insul ation-piercing
bl ade contact,” which is arranged in the housing and fornms a contact zone,

wth a slit for t he insul ation-piercing bl ade open at the edge and aligned
with the insertion slit for wire connection, wherein the
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conductors by the so-called slit/blade insulation-piercing technique This

technique offers considerable advantages, espectally in automatic wiring for
apparatus, such as fixtures or luminaires, because no separate actuation of

clamping devices such as screws or the like is required.

In addition to the connection terminals for connecting conductors, it is
also known to provide connection terminal arrangements for electrical
apparatus with insulation-piercing blade contacts of this type. One example
has been described in EP 002 099. A housing made of insulating material is
mounted on the laminate package'of a transformer, and a plurality of
insulation-piercing blade contacts ["pierce-clamp contacts"] for connecting
conductors are arranged in the housing. Each of these insulation-piercing
blade contacts is formed on an approximately U-shaped contact spring which is
provided with two blade-clamping slits on opposite sides, the dimensions of
the slits being chosen for the connection of a wire of the winding on one side
and a power mains line on the other side. Basically, these are connection
clamps of two lines of different diameters both of which are connected to the

~contact spring by the pierce-clamp blade technique. '

In a number of applications it would be desirable to simplify the
connection to the apparatus or to obtain even greater versatility of such
connéction means suitable for the automatic wiring in accordance with the
pierce~ciamp blade techniqué. This is the problem underlying the invention.
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éonduétb?s are arranged in the housing. Each of these insulation-piercing
“bl ade contacts is formed on an approxi mately U-shaped. contact -S$pri-ng whi ch
is provided with two bl ade-clanping slits on opposj:ke:sides;: the'dlnen5|ons
of the slits being chosen for the connectiyon of jja wre:eof .t he mnndlng on

one side and a power meins |ine on the otfher side—Basi:catiy;“these are
connection clanps of two lines of different dianeters both of which are
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contact for connecting an apparatus to enable nondetachable connection of
connection means of the apparatus so that the connection means can no longer
be removed from the apparatus by the user. The connection means to the
apparatus can be advantageously a contact plug, although it is possible to
configure it in some other way, e.g., as soldering pin or socket pin.

As a rule, the contact plug is formed by cut-out tabs in the contact
spring which spread apart when the part to be connected is mounted; these tabs
Tatch into the part to be connected and clamp it securely to the contact spring
while producing a highly conductive electrical contact.

By appropriately configuring the parting lines and shaping the tabs
accordingly, the plug connection can be made either disconnectable or
nondisconnectable. If it is to be disconnectable, an unlatching region which
is accessible from the outside with a release tool is associated with it on
the contact spring, with the tabs configured to be elastically deformable for
release by a pressure force acting upon the contact spring in the unlatching
region. As a rule, a screwdriver is used as a release tool, as usual.

A particularly simpfe design is obtained if the contact spring is a leaf
spring. The contact spring may be bent by 180° near the slit for the
insulation-piercing blade to improve making contact with the conductor to be
connected (in this context, see 0S 2 330 159).

In a convenient embodiment, the housing which accommodates the contact
spriné comprises at least two superposed chambers which are traversed by the '
contact spring and one of which houses the contact plug while the other houses
the apparatus connection contact, with Teads for parts to be connected being
associated with the chambers, and, if needed, support and guide means for the
contact spring being provided, too. For reasons of space, it is usually
convenient to arrange the two chambers underneath the housing portion which

e
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bhadeﬂihsuFation-piercing slit open at the edge and ained at the insertion
“slit for an electric wire connection fornmed between said connector |egs, at
| east portions of said |egs adjacent said insulation-piercing slit formng
a contact zone, wherein the slit-blade iingulation-piercing connector is
formed on a contact spring, wherein the contact spring additionally has at
| east one plug-in contact; a contact for an accessory apparatus connecti on;
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the release tool inside the chamber associated with the contact plug. Biasing
can be effected at locally delimited support spots on the walls of the chamber,
_With the location of the support spots depending on the particular form of the
release or unlatching region which, in turn, is defined by the form of the tabs
and the course of the parting lines for cutting them out.

If, as mentioned above, the apparatus-connection contact is configured
as a plug-type contact, it is often advantageous'to configure the apparatus
connection contact ahd the additional contact plug so that the directions of
inserting the parts to be connected are opposite and that, hence, the openings
for inserting the parts to be connected are also situated on opposite sides of
the housing.

The housing can have a transverse opening or recess for accommodating
fastening means on the side proximal to the apparatus so that the connection
terminal can be fixed also mechanically without additional means.

In particular, if it is important to use the connection means in
combination with circuit boards or printed circuits, a different form of the
apparatus connection contact is advantageous. In such cases, the apparatus
connection contact may have at least one base pin which protrudes from the
housing, is adapted for connecting a part to be connected either by soidering
or by'clamping, and, 1f necessary, may also be used for mechanically joining
the connection means with the circuit board etc.

This base pin is usuvally notched at the contact spring and ‘shaped
accordingly. Of course, in principle it may be joined with the contact spring
and in that case made from some different material, if necessary.

In order to improve the mechanical strength of the junction of the
connection terminal arrangement with a circuit board and, if necessary, to
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,opposéd'fn§ertion directions. of the connection parts and said access
"openings are |located on opposite sides of the housing. The contact plug
conveni ently has a di sconnectabl e conductor connection so that a contacting
connection line, for, say, sone additioqgh operational nmeans, such as a
capacitor in the wiring of light fixtures, can be optionally disconnected.
On the other hand, it is often advantageous to configure the contact for
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The possible-applications of the novel connection means are practical1y
unlimited. The connection means are suitable for any wiring in 1ow—vbltage
circuits and appear interesting particularly for the automatic production of
such wiring arrangements by means of a wire'placement tool controlled by a
robot following a program.

Since the connection means proper are provided with at least one
apparatus connection contact, it is often'advantageous to attach the connection
means to the apparatus proper, for which purpose it may sometimes be advisable
to take provisions on the connection side of the apparatus’to connect the
novel connection terminal'arrangement securely.

One such application involves the combination with a ballast unit for gas
discharge lamps, e.g. fluorescent lamps, or with a low-voltage transformer
because in such apparatus the manufacturer usually provides a connection
terminal, often in the form of an insulated screw connector, which is
permanently arranged on the package of lamina or on a base plate. In one
embodiment (widely used in the industry) of this kind of ballast circuit or
transformer, plastic caps are provided as insulation of the end portion of the
winding, which caps are mounted on the package of lamina close to the
respective end portion of the winding. As described in this context in
DE-PS 2 244 158, it is known to provide pins or tube portions, which protrude
in pin-Tike fashion, on the iﬁsu]ating cap proximal to the proper connection,
with the pins or tube portions having at the bottom a s1it into which a wire
of the winding is placed, whereupon on the pin or the tube portion there is
attached a cable end sleeve by crimping, which sleeve is mechanically firmly
retained on the pin or the tube portion and to which the wire of the winding
is in this way electrically connected.
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,dLscoﬁnéEtéble, an unl atching region which is accessible fromthe outside
"Wth a release tool is associated with it on the contact spring, with the
tahs configured to be elastically deformable for release by a pressure
force acting upon the contact spring in_tge unlatching region. As a rule, a
screwdriver is used as a release tool, as usual. A particularly sinple
design is obtained if the contact spring is a |eaf spring. The contact
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~terminal.

In principle, in a unit of this type or a transformer, the external line
connection can be established through a circuit board, which, for example, is
electrically insulated and mounted on the base plate and may bear additional .
circuit elements associated by the manufacturer with the ballast unit or
transformer. In that case, the second embodiment which was explained in the
introduction and has base pins arranged on the contact spring is of interest.

Still other embod1ments of the invention are recited in additional
dependent claims. '

The drawing shows'embodiments of the object of the invention. There
show:

Fig. 1, a perspective view of the housing of connection means according to
the invention in the form of a simple, single-phase apparatus
connection terminal or clamp-type connector; _

Fig: 2, a perspective view of connection means according to the invention
in the form of a two-pole apparatus connection terminal or
clamp-type connector; '

Fig. 3, a perspective schematic, partial view of two connection terminals
of Fig. 1, combined with a ballast unit for gas discharge Tamps;

Fig. 4, a side view of a cover cap of the ballast unit of Fig. 3;

Fig. 5, a lateral section along line V-V of Fig. 3 of the'arrangement of
Fig. 3, on a different scale:

Fig. 6, a tateral section along line VI-VI of Fig. 7 of the connection
clamp according to Fig. 1, on a different scale;

Fig. 7, a rear view of the connection clamp of Fig. 1, with the contact
spring omitted and on a different scale;
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‘contaét‘épﬁing fromyielding when the conductor is pressed into its slit
“for clanping by the blade, the contact spring is advantageously supported
in.the | owernost chanber to sustain a force acting on the slit in the

| ongi tudi nal direction of the contact sQ[%ng. It is often necessary to nake
provisions for preventing plastic bending of the contact spring by an
excessive force acting on the rel ease tool when the contact plug is
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rel ease tool |nS|de t he gﬂﬂ@ber associ ated with the contact pl{g. Biasing
can be ef ort_s ot on.th Is of t

| ] t . '
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connection cont actcmdctl‘g?,remglg Tom%?dd contact plug so that the directions
of inserting the pa onnecte Ere o§£05|te and_t hat, hence, the

openi ngs 18t Tnserd |ph§" ‘H@"p ttéwt gonnec nsqohifd 9al kb dnt uesdiom taken
opposite si des of dlomghthesilhge XII-XII of Fig. 11;

Figs. 13 and 14, plan views of the connection means of Figl 11;

Fig. 15, a lateral sectional view of a contact spring of the connection
means of Fig. 10, taken along line XIV-XIV of Fig. 12, on a
different scale;

Fig. 16, a Tateral sectional view of the contact spring of Fig. 14, taken

. along line XV-XV of Fig. 14; and

Fig. 17, a side view of the contact spring of Fig. 14.

The novel connectibn terminal arrangement, which is shown in the form of

a single-pole connection terminal particularly in Figs. 1, 3 and 6 and 7, has

a housing 1 made of insulating material and'having‘substantially rectangular

cross section, which on two opposite sides has two para11e1 moulded base ledges

2 and is provided with fastening means in the form of a continuous longitudinal

slot of rectangular cross section situated near the flat bottom surface 3. As

can be recognized in'Fig. 3, the connection terminal is mounted with its bottom
face on the base plate 5 of, say, an electrical ballast unit 6 and secured to
it by means of a tab 7 bent upward from the base plate, with the tab protruding
through the longitudinal slit 3 and, if necessary, bent slightly downward on
its free end.

. The two side walls 8 of the housing 1, which is open at the top on the
side of wire insertion, bear on their inside two facing ribs 9 which are
Tocated approximately in the middle between the two front faces 10 of the
housing and between them define a slightly wedge-shaped or parailel-sided
insertion s1it 11 (Figs. 1 and 11) widened at its top by insertion ramps 12.
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. The hausiné can have a transverse opening or recess for accomobdati ng

" fastening neans on the side proxinmal to the apparatus so that the
connection termnal can be fixed al so nmechanically w thout additional
means. In particular, if it is inportant §q use the connection neans in
conbination with circuit boards or printed circuits, a different form of
the apparatus connection contact is advantageous. In such cases, the -
appar at us confiwe toppos tteltyadi spoRd ereomrtigroovdt 10NEFilgasel ,peh stiehld Fiomt beTRe

f th ' ' d onnecti.n arf, tg be, connect.e it her
by sol de?Tito the 1B AHRHE or, The TRRRHEE 48T YR Hns' &y BECBRHRFS, The o
mechani c4¢9sy 1fodfhiangintid atbomed eroingnblade odntact havhéch cheigs deldmdt et gb.]aFm S
b I Ned |5 t d nt ' p r gly.
O Conr acl AL 11, 19 SeRcat enp adkey ith, B b BenclliPRTARERTAN 0 V-
that cas€oHRGE $RIRBsHhEFigs s & add RuflSPEING isteekoEssRing hrenge gt spoe

i.mprove dttermeciiutitédd sdii fnGiateefalt,Nend WHER ithe @&nthbe s‘b?'i‘ﬁk?%h?fbt}rggnii‘aal

SO SEfbr, Sht o S B R A EFREEE ne o b dBnghapes
contact spring 17 are embedded, in the manner shown in Fig. 6, in the
insulating material of the housing, except for the cutting sections which are

~ provided on the legs 16 and face the blade-clamping slit 15, with the two legs
16 delimited by, and guided to move in, the grooves 14. Near the blade-
clamping sTit 15, the contact spring is bent 180° at 18 (see Figs. 6 and 9)
and, on the bent part on both sides of the blade-clamping siit 15, is provided
with two notched latching tabs 19 which protrude obliquely beyond the plane of
the bent portion and serve for permanent fixing of the contact spring 17 in
the hou§ing 1. The bent-back portion doubles the cutting edges which delimit
the blade-clamping s1it so that there is a total of four pairwise facing
contact: points for the clamped conductor. '

As can be recognized particularly from Figs. 1, 5 and 6, the housing 1
has on both sides of the ribs a groove-like indentation 20, 21 of essentially
rectangular or slightly wedge-like converging cross section, with each of the
indentations adjoining the ribs 9 and, hence, the insertion slit 11 and opening
next to the insertion s1it 11  toward the housing's 1 upper side for conductor
insertion. The two groove-like indentations 20, 21 are in alignment with one
another and WTth the insertion slit 11. They are delimited on top by a
chamfered portion 22 for insertion. Especially Fig. 3 shows that the depth of
the two groove-like indentations 20, 21 exceeds the depth of the insertion slit
11 but the groove-like indentation 21 opening toward the front face is deeper
than the other groove-like indentation 20 toward the rear. The width of the
groové—]ike indentations 20, 21 is substantially greater than that of the
insertion stit 11.

The dimensions of the various parts are chosen so that when an insulated
line 22 is pressed through'the insertion s1it 11, the insulation is cut open
in the blade-clamping sl1it 15 by the legs 16 of the insulation-piercing blade
contact in the manner shown in Fig. 5, and, at the same time, gas-tight

- contacting takes place between the insulatior-piercing blade contact and the

0869z/3jrb



¢ hi.gh Curr et | oads, it may be convenient to bend the contact spring to have
" substantially U shape with a doubl e-wall ed section extending fromthe base
~of .the U-shaped portion and containing the blade clanping slit, with base
pins arrranged at the two legs. This rendgrs support for each contact
spring at two spaced points at which bot h electrlcally conductive parts can
be connected. The additional contact plug is conveniently provided on one
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pass to the bared, severed front face of the end 20 of the line 22 at the depth
of the respective groove-iike indentation 20. The metallic insulation-piercing
blade contacf at the contact spring 17 itself is fully protected toward the
outside by its legs 16 in the grooves 14 of the housing 1-of insulating
material. It is located at a depth such that absolute protection against
accidental contact exists even in the region of the insertion slit 11.

Two superposed chambers 24, 25 are formed in the housing 1 underneath the
above-described housing portion containing the blade-clamping s1it 15 and the
groovelike indentations 20, 21 and-are of substantially rectangular cross
section and open onto the flat vertical back of the housing. - The two chambers
24, 25 are traversed by the plate-shaped, vertically inserted contact spring 17
which is seated with its lTower edge on the bottom of an indentation 26 provided
on the bottom of the second chamber 25. In this way, the contact spring 17 is
properly supported in the hdusing in the axial direction against the effect of
the pressure force exerted upon insertion of the conductor into the blade-
clamping s1it 15 so that the contact spring 17 cannot yield axially. At the
same time, it is guided in the grooves.

In the zone under the blade-clamping siit 15 and the folded-back portion
at 18, the contact spring 17 is provided with three ptug-type connection points
27, 28 and 29 as shown particularly in Figs. 8 and 9. The two plug-type
connection points 27, 28 in side-by-side relationship serve to connect electric
Tines, whereas the plug-type connection point 29 underneath and situated on the
plane of symmetry relative to the blade-clamping slit 15 is deéignated‘for
connecting the terminal to an appropriately configured electrically conductive
connection part of an apparatus, such as the ballast unit 6 (Fig. 3). This
connection part may also be a connecting wire; and, quite generally, a line
can be connected nondetachably to the plug-type connection point 29.
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. becaﬁséfiﬁ such apparatus the manufacturer usually provides a connection
“termnal, often in the formof an insulated screw connector, which is
permanent|ly arranged on the package of |lamna or on a base plate. In one
enbodi ment (widely used in the industry) f. this kind of ballast circuit or
transforner, plastic caps are provided as insulation of the end portion of
the w ndi ng, which caps are nounted on the package of lamna close to the
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at the apparatus connection point at 29, face each other and between. them
define a narrow gap 39 which is aligned with the blade~clamping s1it 15 and has
an approximately square widened portion in the middle. The two tabs 38 are
likewise stamped to be outwardly inclined from the plane of the contact spring
17 but toward the other side relative to the upper tabs in the region 35, as
can be seen in Fig. 9.

Fig. 6 shows that the upper two plug-type connection points 27, 28 are
situated approximately on a center axis of the chamber 24 and point toward two
horizontal insertion openings 36 in the end wall of the chamber, which are
followed by insertion channels 38 of circular cross section, flaring in the
form of a funnel toward the front of the terminal. Between the insertion
channels there is provided a rectangular aperture of the chamber end wall,
which issues toward the front face of the contact spring 17 and facilitates
insertion of a releasing tool, e.g., a screwdriver, to press it on the T-shaped
tabs of the plug-type contacts 27, 28 at the separating 1ine 33 so that a
conductor locked inbetween can be released.

Lest the contact spring be excessively bent by the pressure force exerted
by the releasing tool, it can be locally supported on the side facing the wire
insertion openings 36 by four support strips 40 moulded on the corners of the
chamber 24 and rest on the front faces of these support strips. ' .

The apparatus terminal 29 which is likewise configured as a plug-type
connection point, is situated in the centre of the lower chamber 25 (Fig. 6)
which; on the other side of fhe contact spring 17, is faced by an opening 42 of
rectangular cross section issuing to the front of the housing and facilitating
the insertion of, say, a testing tip to check the operational condition of the
connected apparatus. The opening 42 is delimited by housing'walls with a
length chosen so that the contact spring 17 is accommodated to be protected
toward the outside. The chamber 25 has an insertion funnel 43 flaring toward
the back of the housing to facilitate mounting the terminal on an apparatus.
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.;contaétthiﬁectly onto the connection nmenber fornmed by the cable end sl eeve:
‘and | atched with the same in nonrel easable fashion. Such a direct
connection by a plug is also applicable in any apparatus having a pin- or
pl ug-1i ke connection nmenber onto which t connection neans can be plugged
directly. For additional nechani cal QU|d|ng and for preventing | eakage
paths, it is advantageous to form cooperating guide and/or retention
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per spect wish \ai eubs:ﬁantfnal TlyorsdtraggoTarc coverc tapriqnefnissateiingi mgterdal For the

L nventi opiddingNendiRaiR® at?a8 1P Fy. 3. "Dt tREATGe WP S SRnection shown in Fig.
3, the cover cap 44 is on its front providéd with two parallel'vertica1 moulded
guide strips 45 which protrude from the plane of the front wall and are
confined by paraliel walls. In its lower part, each of the guide strips 45 has
a substantially rectangular extension 46 on which there is seated a mouided,
horizontally aligned, protruding tube 47 which on the bottom is provided with
an 1nsertioﬁ s1it 48 extending over the entire length and issuing into the
interior of the cover cap 44 enclosing the winding 45.

The connection wires 49 of the coil of the ballast unit 6 are run
through the two insertion slits to the outside. Each of them is electrically
conductively connected to a cable termination sleeve 50 which is crimped onto
the respective tube portion 47 and, hence, firmly joined with the cover cap 44.

When the connection terminals are mounted on the pre-assembled ballast
unit 6, each terminal is simply placed on the base plate 5 and moved toward the
cover cap 44, whereupon the fastening tabs 7 enter into the longitudinal stit
3. Then the dimensionally stable, pin-like cable termination sleeve 50 is
automatically introduced through the insertion funnel 43 into the chamber 25
and from it into the plug point forming the connection 29 to the apparatus and
is contacted by the contact spring 17. When the terminal is pressed in this
way onto the cover cap 44, the two T-shaped tabs 38 of the contact spring 17
are spread outward and_into the obening 43 in the manner indicated in Fig. §.
On this occasion, they lock in form-fitting fashion onto the cable termination
sleeve 50 so that a nonreleasable connection is established between the cable
termination sleeve 50 and the contact spring 17. When the contact spring 17 is
pushed onto the cable termination sleeve'SO, the same is scraped bare by the
sharp edges of the T-shaped tabs 38, which slide on it under bias and, by
virtue of the central rectangd]ar broadened part of the gap 39 (Fig. 8), are
sharp, whereby any possibly present paint particles are automatically removed
so that perfect contact is ensured.
0869z/jrb



fconhe%tibn*terninal or clanp-type connector; Fig. 2, a perspective Vi ew
" of connection neans according to the invention in the formof a two-pole

apparatus connection term nal or clanp-type connector; Fig. 3, a
perspective schematic, partial view of t connection termnals of Fig. 1,
conbined with a ballast unit for gas discharge lanps; Fig. 4, a side
view of a cover cap of the ballast unit of Fig. 3; Fig. 5, a |l ateral

section al ongThé @nivedt ioh Férﬁnin&l Qihﬂ:heisa GSHRAEHRIY tRé dovBr cap @m 1’c§
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Fig. 1,th gugnngférqﬁuthgcegwgr cap 44 but also prevents the development of
inacceptable leakage paths. Moreover, perfect protection against shock by
contact is provided at these points.

Leads can be connected from the outside to the two p1ug—type contacts 27,
28 as shown in Fig. 5 for a 1ine 51 the insulation of which is held in the
respective insertion channel 38, whereas its conductor 52 passes through the
contact spring 17 in one of the triangular regions 35 (Fig. 8) and is latched
by the T-shaped tabs which spread in spring-Tike fashion and are inclined
toward the inside.

The clamping can be disengaged in the above-described manner by inserting
a release tool through the recess 39 (Fig. 7).

The connection terminal described may also be configured in a natural
wey as a two-pole or multi-pole connection terminal, as shown by the second
embodiment described below a two-pole version of which is shown in Fig. 2, and
a seven-pole version, in Figs. 10 to 14.

Components identical with those of the embodiment of Fig. 1 are
characterised by identical reference numbers in the description of the
embodiment shown in Figures 10 - 13 but the letter "a" was added. It is not
necessary to explain once more both the structure and the function of these
components which were characterised in the same way; in this respect reference
is made to the preceding description.

While in the embodiment of Fig. 1 the apparatus connection at 29 is
configured as a plug-type contact and the connection terminal can be used
together with a ballast unit 6 in the manner indicated in Fig. 5, the
embodiment of Figs. 10 - 14 is designated mainly for use with circuit boards,
pr1nted circuits and the like, as can be inferred especially from Fig. 10.

In the housing la (Fig. 2) or 1b (Figs. 10-13) of insulating material,
here in the form of a clamping strip, a plurality of electrically separated
insulation-piercing blade contacts are arranged in side-by-side relationship
in a row in housing portions of identical design. Thus, it suffices to
describe one such housing portion for an insulation-piercing blade contact:
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. Fi.g. 10:, "a perspective schenmatic view, parts shown in detail, of another

" enmbodi ment of the connection neans according to the invention in .
conbination with an electrical ballast unit for gas discharge | anps; Fig.
11, a front view of the connection neang of Fig. 10 with sone of the
contact springs omtted; Fig. 12, a plan view of the connection neans of
Fig. 11, in a section taken along the line XII-XII of Fig. 11; Figs. 13 and
14, plan vi ewSulstanhtaldyniecnadogyreanbiqf 1Fithe dpperFpart 65, the holsdngr B,
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flat botfgfed WworEfongatedS groove-11ke recesses 20a, 21a (see Fig. 13) the Tength,
width and depth of which are dimensioned like in the embodiment of Fig. 1.

Under the two groove-like recesses 20a, 2la in the housing la, b there
is provided for each contact spring 17a a chamber 24a into which an insertion
opening 36a and a conductor-insertion channel 38a extend from the front side
of the housing (see Fig. 15). Near the conductor-insertion channel 38a there
is a rectangular aperture 39a for introducing a release tool (Fig. 2).

As can be inferred particularly from Figs.‘15 to 18, the contact spring .
17a is bent substantially to the shape of a U; it has two legs 60a, 61a joined
by a crosspiece 62a followed, in turn, by a flat double-wall region 63a which i
is arranged as an extension of the leg 60a and encloses the blade-clamping
stit 15a. It is ensured in this way that also in this embodiment the conductor
connected by the slit-blade insulation-piercing technique is contacted at four
different points.

Figs. 14, 15 show that the contact spring 17a, which, as a whole, has the
form of an h, is pushed from above into the housing la, 1b, with its first leg
60a traversing the chamber 24a and its second leg 61a received in a transverse
slit 64a provided in the bottom of the groove-like recess 20a. Two guide
grooves 65a (Fig. 12), which laterally guide the leg 61a, cooperate with the
transverse s1it 64a in the side walls of the respective chamber 24a.

As shown in Figs. 15, 17, the other leg 60a is in its upper part provided
with éfrip-like wall portions 67a which ére.bent back under a right angle
toward the leg 61a, serve to stabilize this part of the contact spring 17a,
and, after assembly, bear laterally against the walls of the chamber 24a in the
manner illustrated in Fig. 12, with their free longitudinal edges having
associated support points 40a preventing inadmisisble deformation of the
contact spring 17a subjected to a release tool which was introduced through
the aperture 39a, as explained above.
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_ can Hé'fedbgnized in Fig. 3, the connection termnal is munted with its
bottom face on the base plate 5 of, say, an electrical ballast unit 6 and
secured to it by nmeans of a tab 7 bent upward fromthe base plate, with the

tab protruding through the longitudinal- 38i4 3 and, if necessary, bent
slightly dowmmward on its free end. The two side walls 8 of the housing 1,
which is open at the top on the side of wire insertion, bear on their
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at an angle relative to the plane of the leg 60a. Latc ing tabs indicated at
19a (Figs. 15, 17) serve to provide stationary locking of the contact springs
- 173 inside the houéing la, b.

Each of the two legs 60a, 61a is at its Tower extremity provided with a
pin 70a, 71a which protrudes beyond the underside of the housing and is
sTightly beveled on one side.

As can be recognized particularly in Fig. 15, the contact spring 17a is
supported in the housing la, 1b in the axial direction by the crosspiece 62a
of its leg 60a on the bottom of the groove-like recess 20a so, that it can
readily withstand the load acting in the axial direction when a conductor is
clamped into the blade-clamping slit 15a. As shown in Fig. 10, the pins 70a,
71a of the contact springs are inserted into matching openings 72a of a circuit
board 73a onto which the connection terminal arrangement with its housing 1la,
1b is placed. Also in this case, the circuit board 73 serves to provide
electrical connection of the ballast unit indicated at 6a which, for example,
can be configured as an electronic ballast unit and comprise a number of
electrical components requiring proper connections for themselves. Individual
slit blade insulation-piercing contacts of the connection means can be used
optionally as conductor support points for further wiring of the entire light
fixture. '

The circuit board 73a is mounted on the mounting rail 5a of the ballast
unit 6a and locked by means of at least one tab 7a provided on it, with the
tab extending through a matching slit-like opening in the circuit board 73a

and folded over it.
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shows t hada,t heasieRirhcéinecting an apparatus.

2. The connection terminal arrangement according to Claim 1, characterized
in that the plug-type contact (27, 28; 27a) and/or the apparatus connection
contact (29, 70a) are formed on a flat part comprtsing the blade—clamptng slit
(15, 15a3) of the contact sprtng (17, 17a).

3. The connection terminal arrangement according to Claim 1 or 2,
characterized in that the plug-type contact (27, 28; 27a) is provided with
detachable conductor connection means.

4. The connection terminal arrangement according to any one of the preceding
claims, characterized in that the apparatua connection contact (29, 70, 71a) is
arranged for non-detachabie connection of a connection member of the apparatus
(6, 6a). '

5. The connection terminal arrangement according to any one of the preceding
claims, characterized in that the plug-type contact (27, 28, 27a) is formed by
cut tabs which spread apart when the connection member is inserted in the
contatt spring (17, 17a), with which tabs a release region, accessible by a
release tool from the outside of the apparatus'cooperates, if necessary, and
that in that case the tabs are configured to be elastically deformable by a
pressure force acting on the contact spring for release in the release region.

6. The connection terminal arrangement according to any one of the preceding
claims, characterized in that the contact spring (17) is a leaf spring.
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pressed-in line 22 1s wt insulation at the same tine firmy clanped
between the two ritbs 9 in the insertion slit 11I. The connected |line 22,
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wel | as other, which are traversed by the contact spring <17) one of the chambers
enclosing the plug-type contact (27, 28) and the other chamber enclosing the
apparatus connection terminal (29), and that both chambers (24, 25) are
provided with respective openings for connection members (50, 52).

9. The connection terminal arrangement acéording to Claim 8; characterized
in that the two chambers (24, 25) are arranged under the housing portion
holding the s1it blade insulation-piercing contact. '

- 10, The connection terminal arrangement according to Claim 9, characterized
in that the contact spring (17, 17a) is supported in the housing (1; Ta, 1b)
to counter a force acting on the slit blade insulation-piercing slit (15, 153)
in the Tongitudinal direction of the contact spring.

11.  The connection terminal arrangement according to any one of the preceding
claims, characterized in that the contact spring (17, 17a) is supported at the
plug-type contact (27, 28; 27a) against the direction of the force applied
throdgh a release tool.

12. The connection terminal arrangement according to Claims 8 and 11,
characterized in that the support is provided at locally defined support spots
(40) on the walls of the chamber (25). |

13. The connection terminal arrangement according to any one of the preceding
claims, characterized in that the plug-type contact (27, 28; 27a) and an
apparatus connection contact configured as a plug-type contact are provided on
facing housing sides and have opposite directions of insertion of the
connection members (52, 50).
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same time, it is guided in the grooves.

16. The connection terminal arrangement according to any one of the preceding
'claims; characterized in that a chamber (25) of the housing (1) enclosing a
connection to the apparatus is configured as a plug-type contact (29) and is
provided with a matching insertion funnel (43) for the connection member (50).

17. The'connection terminal arrangement according to any one of the preceding
claims, characterized in that in the housing part accommodating the insulation-
piercing blade contact (15, 15a) near the insertion stit (11, 11a) there is
provided a groove-like recess (20, 21; 20a, 21a) on at least one side, its
length, depth and width being dimensioned so that an enclosed connection wire
is accommodated in an electric-shock protected manner.

18. The connection terminal arrangement according to any one of the preceding
claims, characterized in that the apparatus connection terminal has at Teast
one pin (70a, 71a) protruding from the housing (la, b).

19. The connection terminal arrangement according to connection [sic!] 18,
character1zed in that the pin (70a, 77a) is notched at the contact spring
(17a).

20. The connection terminal arrangement according to Claim 19, characterized
in that the contact spring'(]7a) has substantially the form of a U, with a
double-walled segment (63a) extending from the base (22a) of the U-shaped part
and comprising the insulation-piercing blade contact (15a), and that the pins
are notched at the two legs (60a, 6la).
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In tH% zone under the blade-clanping slit 15 and the fol ded-back portion at.
18, the contact spring 17 is provided with three plug-type connection
points 27, 28 and 29 as shown particularly in Figs. 8 and 9. The two
pl ug-type connection points 27, 28 in si ie-by-side relationship serve to
connect electric lines, whereas the plug-type connection point 29
under neat h and S|tuated on the plane of symmetry relative to the
bl ade- cl&npi ntheskprnexdips sl splapstangsmetbRfeetding tnhelatn gPngharactarized
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35 within a su stanti a i angular re
connection terminal arrangement is plugged with its apparatus connection

terminal (29) directly on the respective connection member (50) and is
non-releasable latched with the same.

23. The connection terminal arrangement according to Claim 22, characterized
in that cooperating guide and/or retention elements (45, 46; 51) are provided
on the cover cap (44) and the housing (la, b) of the connection terminal
arrangement. -

24. The connection terminal arrangement according to any one of Claims 18
through 21, combined with a ballast unit or a transformer, characterized in
that a circuit board (73a) of insulating material is connected to the ballast
unit system (6a) or transformer and has openings (72) for receiving the pins
(70a, 71a) which are connected or contacted with connection parts of the
ballast unit or the transformer.
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Simlarly; tw substantially T-shaped tabs 38 which are laterally exposed
by lateral rectangul ar recesses 36 and separation lines 37 are forned at
t he apparatus connection point at 29, face each other and between them
define a narrow gap 39 which is aligned with the bl ade-clanping slit 15 and
has an approxi mately square w dened pqorjgan in the mddle. The two tabs 38
are |ikew se stanped to be outwardly inclined fromthe plane of the contact
spring 17 but toward the other side relative to the upper tabs in the
region 35 as can be seen in Fig. 9. Fig. 6 shows that.-the: upper tmo
pl ug-type connection points 27, 28 are situated appr0x1nately on-'a’ center -
axi s of the chanber 24 and p0|nt toward two horlzmntal inserti on,, .openi ngs
36 in the end wall of the chanber, whbshraate fol | pwed= by ji'nsertion channels
38 of circular cross section, flarlng in the formof a funnel toward the
front of the termnal. Between the insertion channels there is provided a
rectangul ar aperture of the chanber end wall, which issues toward the front

Toor OL Lhe & ?f!?53%‘??35&‘"“*W§E*"f”l"h?fnﬁ?ﬁﬁ et Rdscl Riustng Qo251 N9
0wt viulaRinspeterial o A ehaks Lonst one PEY TR T0RTRIGTE (i baads ankack 1s
| ocked am’:aagwelthsacfbnltect eledag gitovidml oh e contdctcspisimyl. ngTHee condaes sspreiing

bent by N PERRAYF o BLERAUFIL SF, ot end sh&me& dfthet aha AR Bpdrasal! Y

suppor t €d
connection contact.
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i nsertion openings 36 by four support strips 40 noul ded on the corners of

t he ch&mser<24 and rest on the front faces of these support strips. The
apparatus termnal 29 which is |ikew se configured as a plug-type
connection point, is situated in the centre of the |ower chanber 25 (Flg

6) which, on the other side of the contact spring 17, is faced by

opening 42 of rectangul ar cross section issuing to. the front of the hou5|ng
and facilitating the insertion of, say, a testiing tip to check the
operational condition of the connect ed apﬂﬁr. us The opening 42 is
delimted by housing walls with a |engthChosengso Bat the contact spring

17 is accommpdated to be protected towayd »' Qut e. .The chanber 25 has
an insertion funnel 43 flaring toware #0¢g, theﬂmou5|ng to facilitate
nmounting the termnal on an appar at §i> .tw=~r h 210- Finally, the
|l ongi tudinal slit 3 in the form of i’ﬂd 4.@@, prannel of full length is
situated under the chanberq22 and—$¢ -aﬂi?~ g¢pxe the termnal, as
expl ai ned before. As indicated aboy¢ d tonn%/Lpon term nal described can
be used 1
10 1%
| __——+—38
38
' 2
Fig. 1
41
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.umiversally. |Its special advantage resides on its utilisation with the
ball ast unit 6 as will be explained belowwth reference to Figs. 3 - 5.
The ballast unit 6 is provided on both sides of the package of lam na with
a substantial l'y rectangul ar cover cap 44 of insulating material for the

wi nding indicated at 45 in Fig. 5. On the side of the .connection shown in
Fig. 3, the cover cap 44 is on its front provided w th' two par %QL;
vertical noul ded guide strips 45 which protrude fromthe plane of- the front
wal | and are confined by parallel walls. In its |lower part, each of the
guide strips 45 has a substantially rectangul ar extension 46 on which there
is seated a noul ded, horizontally aligned, protruding tube 47 which on the
bottomis provided with an insertion slit 48 extending over the entire

| ength and issuing into the interior of the cover cap 44 enclosing the

wi ndi ng 45. The connection wires 49 of the coil of the ballast unit 6 are
run through the two insertion slits to the outside. Each of themis

el ectrically conductively connected to a cable term nation sl eeve 50 which
is crinped onto the respective tube portion 47 and, hence, firnmy joined

wi th the cover- cap 44. When the connection termnals are nounted on the
pre-assenbl ed ballast unit 6, each tern%nal is sinply placed on the base
plate 5 and noved toward the cover cap-234, whereupon the fastening tabs 7
enter into the |ongitudinal N{ 3. JWhen the dinmensionally stable, pin-like
cable term nation sl eeve 5€C o LA
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automatigal Iy introduced through the insertion funnel 43 into the chanber
25 and fromit into the plug point formng the connection 29 to the
apparatus and is contacted by the contact spring 17. Wien the termnal is
pressed in this way onto the cover cap 44, the two T-shaped tabs 38 of the
contact spring 17 are spread outward-and |nto the opening 43 in the manner
indicated in Fig. 5. On this occasion, they lock in:farmfitting f zp[on
onto the cable term nati.on sl eeve 50 so that a nonrel easabl e conneétion is
est abl i shed between the cable term nation sleeve 50 and the conhtact spring
17. Wen the contact spring 17 is pushed onto the cable term nation sl eeve
50, the sane is scraped bare by the sharp edges of the T-shaped tabs 38,
which slide on it under bias and, by virtue of the central rectangular
broadened part of the gap 39 (Fig. 8), are sharp, whereby any possibly
present paint particles are automatically renoved so that perfect contact

is ensured. 0869z/rb - 11 - The connection term nal -which is pushed
onto the cover cap 44 is conflgured so t hat it siback p&fcisely enbraces the
associ ated guide strip 45 in . & >~ b
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.a connection region 51 (Figs. 6, 7) of substantially rectangul ar cross
section, asscan be seen in Fig. 5. This does not only ensure formfitting
retenti on of the housing 1 at the cover cap 44 but al so prevents the
devel opnent of inacceptabl e | eakage paths. Mreover, perfect protection
agai nst shock by contact is provided at these points. Leads canghe:
“connected fromthe outside to the two plug-type contacts 27, 28 ‘as shown in
Fig. 5 for aline 51 the insulation of which is held in the respective
i nsertion channel 38, whereas its conductor 52 passes through the contact
spring 17 in one of the triangular regions 35 (Figy 8) and is latched by
the T-shaped tabs which sgread it spring.|i ke fashion a are inclined
toward the inside. The_cl &nping gan be sengaged |\ rf"Fh—e above-descri bed
manner by inserti @g a@el Fase tpol through the receéss QFi gFZg '7he
wa

=3

connection terni nalZdescr| bed fay al 0 be confjgured tur y as a
two-pole or nmulti-pole mecin termnal, 34 [ hid| second
enbodi ment descri begh bel at versi on| pf i ghown in Fig. 2,
and a seven-pol e version, 9n |f . %0ltod4. p dgntical with
- those of the enbodi ment |of }.—“g re aracteli i depti cal reference
nunbers in the descriptipn of en¥pdi méa»!\:;“no i ure/s,iﬁ) - 13 but
the letter "a" was addedi 1t ot = =g
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.necessary to explain once nore both the structure and the function of these
conponents which were characterised in the sanme way; in this respect,
reference is nmade to the preceding description. Wile in the enbodi nent of
Fig. 1 the apparatus connection at 29 is configured as a plug-type contact
and the connection term nal can be used together wth-a ballast unit 6 in
the manner indicated in Fig. 5 the enbodinent of "Ei.gs. 10 - 14 is .:
designated mainly for use with circuit boards, printed circui-ts -ardothe

i ke, as can be inferred especially fromFig. 10. In the housing la (Fig.
2) or Ib (Figs. 10-13) of insulating material. here in the formof a
clanping strip, a plurality of electrically separated insulation-piercing
bl ade contacts are arranged in side-by-side relationship in a rowin

housi ng portions of identical design. Thus, it suffices to descrjbe one
such housing portion for A . n- pi erci ng bl ade cont act: -12-
Substanitally in anal ogy t &N g 1; tN part of the housing la, Ibis

open toward the side of /cond Each insertion slit lai's
delimted by two side /v ) \he ribs 10a, and next to the slit,
t wo '



narrow grooves 14a are provided for accommodating a matching portion of a
contact spring 17a (Figs. 14-16). Near each of the insertion slits, the
contact spring 17a has a blade-clanping slit 15a which is aligned with the
insertion slit and is on each side bounded by a respective leg 16a. On the
two sides of the insulation-piercing blade contact in housing la, b there
are formed two el ongated, groove-like recesses 20a, 2la (see Fig. -13) the

| ength, width and depth of which are dinmensioned like in the-efrbodirrent of
Fig. 1. Under the two groove-like recesses 20a, 2l1a in the housing la, b
there is provided for each contact spring 17a a chanber 24a into which an |
i nsertion opening 36a and a conductor-insertion channel 38a extend fromthe
front side of the housing (see Fig. 15). Near the conductor-insertion
channel 38a there is a.rectangul ar aperture 39a for introducing a rel ease
tool (Fig. 2). As can be inferred particularly fromFigs. 15 to 18, the
contact spring 17a is bent substantially to the shape of a U, it has two

| egs 60a, 6la joined by a crosgpiece 62a followed, in turn, by a flat

doubl e-wal I region g3a which i'g arranged as an gktension of the | eg 60a and
encl oses the bl ade-Tlanphg slit 15 TT‘?% ensfred in this way that also
in this enbodi nent the& conyuctor \connect ed he slit-Dbl ade

i nsul ati on-pi ercing sechni gye is cqntacted{at four different points. Figs.

14, 15 show t hat théQng\iiihs.rin. 7a J‘g as_a whol e, has the
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:formof an h, is pushed from above into the housing 1a, 1b, with its first
| eg 60a traversing the chanber 24a and its second |l eg 6la received in a
transverse slit 64a provided in the bottom of the groove-like recess 20a.
Two gui de grooves 65a (Fig. 12), which l.aterally guide the |leg 61la,
cooperate with the transverse slit 64a in the side walls of the wespective
chanber 24a. As shown in Figs.. 15, 17, the other l'eg 60a is in its upper
part provided with strip-like wall portions 67a which are bent back under a
right angle toward the | eg 6la, serve to stabilize this part of the contact
spring 17a, and, after assenbly, bear laterally against the walls of the
chanmber 24a in the manner illustrated in Fig. 12, with their free

| ongi t udi nal edges havi ng associ ated support points 40a preventing

i nadm si sbl e deformation of the.contact spring 17a subjected to a rel ease
tool which was introduced through the aperture 39a, as expl ai ned above.
0869z/jrb - 13 - Wthin chanber Z24a, in ték | eg 60a of the contact
spring 17a there is fornaﬁ a pluget yhe ont a 27a which is aligned with
the conductor insertion € ©
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1)

openi ng 36a. .The plug-type contact 27a is configured |ike the plug-type
contact 27 of Fig. 8 so that it suffices to cite the respective identica
ref erence nunbers. There are again two substantially T-shaped notched tabs
270a which are separated fromone another by a transverse separation |ine
33a and which, in the manner shown in Fig. 15, are enbossed to be inclined
inward at an angle relative to the plane of the |eg 60a. Latching tabs.
indicated at 19a (Figs. 15, 17) serve to provide-stafionary |ocking,of:the
contact springs 17a inside the housing la, b. Each of the two | egs 60a, 6la
is at its lower extremty provided with a pin 70a, 71a which protrudes
beyond t he underside of the housing and Is slightly bevel ed on one side. As
can be recognized particularly in Fig. 15, the contact spring 17a is
supported in the housing la, Ib-in the axial direction by the crosspiece
62a of its leg 60a on the bottomof the groove-like recess 20a so that it
can readily withstand the load acting in the axial direction when a
conductor is clanped into the bLade-clanping slit 1g§. As shown in Fig. 10,
the pins 70a, 7l1la of the contao® spnﬂngs are insert into matching
openings 72a of a circuit bSard X3a ®nto which the £onnection term nal-

arrangenent with its housing la, \b ijs placed. so in this case, the
circuit board 73 serves to pryvi ical cofnection of the ball ast
unit indicated at 6a which, fo
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=
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scan be configured as an electronic ballast unit and conprise a nunber of
el ectrtcal ~«conponents requiring proper connections for thenselves.
I ndi vidual slit blade insulation-piercing contacts of the connection neans
can be used optionally as conductor support points for further wiring of
~the entire light fixture. The circuit board 73a-is nounted on the mounting
rail 5a of the ballast unit 6a and | ocked by neans of at |east,6one tab 7a
provided on it, with the tab extending through a matching siit-1ike openlng
in the circuit board 73a and fol ded over it. 143gLAI M5 1. An
el ectrical connection term nal arrangene I a howgi ng of insulating
material, which has at | east one ins i i pex”at an edge toward one
insertion side for an electric wre e slit-bl ade
i nsul ati on-pi erci ng connect or'0fgcat-e] _ Sijng, s@d slit-blade
i nsul ati on-pi ercing connector having| n C‘%é egs and a slit- bl ade
~insulation-piercing slit open at the i ?//gLthﬁ insertion slit
for an vy .
\GAG

21b
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€l ectric wire connection formed between said connector |egs, at least
portions of said legs adjacent said insulation-piercing. skt=Fornmng. a.-r |
wontact zone, ,wherein the slit-blade insulation- plerC|nq gafheetor TS ?” ﬂ
formed on a contact spring, wherein the contact spring dddltloz hy”hag_@tj
| east one plug-in contact; a contact fojgan accessory appa@ratius -connecti
and a groove-like indentation fornmed on at | east one S|deukﬁ”a“bort|on of
the housing receiving the slit-blade insulation-piercing connector

adjoining the insertion slit, which is deeper and w der than said

i nsul ati on- pi erci en

i nsul ati on- pi erci ES‘%"Fgéﬁogdmﬁgbﬁngﬁﬁ*m N&‘(ﬂ}uﬁ’fjsai d

i ndent ati on bei ng di nensi oned such that a cut end of the electric wire

pl aced therein is received within the indentation in an electrical

shock- haggs¢r@lc@ef manner; wherein the housing is formed with at |east one
chanber | ocated beneath the groove-like indentation and having at | east one
access opening at a face of the housing; wherein at |east one of the
plug-in contacts and the accessory apparatus connection contact is |ocated
in said at |Hasdevicechasaariharating liowsingg1)% | This (hias ae inletssldt(l | ofor pn el ettt
connector and the slit-blade insulation-piercing slit thereof; and wherein
t he pl udeadhangbattleast one dut ¢lamp cpntactt inshe bousingt (1) rformingsaccontace zéne. nEhlis\kias h
opposed insertion directions of the connection parts and said access,

openi ng< ¢lamp) slit £33 @ligned with the inlet slot (11) for a lead terminal. The clamp contact is

formed on a contact spring. The spring (17, 17a) also has at least one plug contact
(27,28,27a) and a contact (29,70a,71a) for a advice connector.
Fig. 1



ﬁ_M
on opp05|te si des of the housing. 2. The connection terfi na
of claim1, characterized in that at |east one of the pl uﬁ-l n cont acts«s
formed with a di sconnectabl e conductor connection. 3. Ti 1]
term nal arrangenent of claim 1, characterized in that the:;za}-_ﬁg_-—_t_;m-;e-gn
for the apparatus connection is arranged2f or non-di sconnect abl e connectio
of a connection part of the accessory apparatus. 4. The connecti on

term ??l tar r angewaingoto Qﬂl@'lmehmﬁ hﬁé@Cisepto?aﬁiédl ah fete%hléah%oﬁﬂé&ﬁﬁtte idaﬂg
is a a

onngcti on a arr emsnt of
charact eri %&Pﬁeﬁwf‘hgﬁ‘”{‘%@ hBBﬂP%Bf msyiafing mater f"’ﬁvl ‘HE‘G $a2.at kgt ope ipser tl“?il ?alggl on
of the sliopen atcmn edgeutbwardone jnsentionrsidesfor tan efectricl vdrecamdratdedasopné elitbladé

arrangenenﬁlsﬂgksﬁﬂiegélﬁ cﬁﬂ?ercﬁﬁtlg&{t&ieﬁtpg'hﬁm the contact spring is

supported int QuS]| g counter t orce tlng on the slit bl'ade
i nsul at i on- pi e¥3d sHt-Blede insylationwisraing| pnaectem bavieg twe cospectorglegy and Bhit-

connect i onbladé Thsuddtiodlpierd@RNEIR! opdn &f dHeMedge shPakdEat 38 ihstritdhllit for an
electric wire connection formed between said connector legs, at least portions of said
legs adjacent said insulation-piercing slit forming a contact zone,
wherein the slit-blade insulation-piercing connector is formed on a contact spring,
wherein
the contact spring additionally has at least one plug-in contact;

a contact for an accessory apparatus connection; and

a groove-like indentation formed on at least one side in a portion of the housing
receiving the slit-blade insulatioh—piercing connector adjoining the insertion slit, which is
deeper and wider than said insulation-piercing slit, and positioned closely adjacent said
insulation-piercing connector,

the length, depth and width of sa1d mdentatlon being dimensioned such that a cut
end of the electric wire placed therein is received within the indentation in an electrical
shock-hazard proof manner;

wherein the housing is formed with at least one chamber located beneath the
groove-like indentation and having at least one access opening at a face of the housing;

wherein at least one of the plug-in contacts and the accessory apparatus connection
contact is located in said at least one chamber below the slit-blade insulation-piercing
connector and the slit-blade insulation-piercing slit thereof; and

wherein the plug-in contact and the apparatus connection contact are formed with
opposed insertion directions of the connection parts and said access openings are located
on opposite sides of the housing.

The contact plug conveniently has a disconnectable conductor connection so that a
contacting connection line, for, say, some additional operational means, such as a
capécitbr in the wiring of light fixtures, can be optionally disconnected. On the other
hand, it is often advantageous to configure the contact for connecting an apparatus to
enable nondetachable connection of connection means of the apparatus so that the
connection means can no longer be removed from the apparatus by the user. The
connection means to the apparatus can be advantageously a contact plug, although it is
possible to configure it in some other way, e. g., as soldering pin or socket pin.

As a rule, the contact plug is formed by cut-out tabs in the contact spring which
spread apart when the part to be connected is mounted; these tabs latch into the part to be



| at eral gui de neans, which are continuous on both sides, f@r the contact;
springs containing the slit-blade insulation-piercing S|It -are forn 44%P1997
the housing part and in at | east one chanber |ocated beneath:it,
connection term nal arrangenent of claim.1l, characterized i:n. t-hat a
transversely extendi ng opening is forned2an the housing for rece|V|ng an
attachnent elenent, optionally tab, for attaching said arrangenent on a

support. Sconndéred cammﬁmpn it t eeueialto atheaogea@niprifg GAlalemplodustigr @i Righhe
connect or gﬁéﬁg‘éq‘%}%‘%ﬂgﬁq t Spl‘l ng, except for the contact Z0one, are

recei ved an bl ectrical shock-hazard proof manner, in
grooves fornedBy appmgrlar@lmm@gumos; thehpartiog Haes andishapingitheatabs laccamq;mgb'n ttheof

claiml, chapaehfctibl®ah rbet ade éfthér%&&nﬁ&@ab‘?é ot IﬂSncBLé&n?&Ra@Qntl"f‘% & Nk the

apparat us ‘connection cont .are e cont act
spring. glseﬂ‘l‘é‘e‘ifﬁmﬁeﬁ? U8 Ggim g(ﬁ}cﬁrfﬁj @Fﬁ?ﬁ’l‘g]@fé? dherputside with adelease ed
in that t hieoh suskowgatbd svitht it loaahé convactospeinh e with th@@ﬁs%nﬂgﬁedh@\be emﬁ&éflgf

thepl ug. i SETRSHHIE ok reledfe, 57 eﬁr‘eaﬁ@%@?ce g e BPELORERE S das | on
contact, aundatchiag regioh. Q‘k&aamlic,sa sarewdniverdsi usadtas axretease ok dislusaal: i ns f or
oo e A ek o g Mt i, AR flef A
i ndent at i JiPGtast SPHBg HB‘%PF: eng@y THE regn the slibfor theningulation-pierejagdia
claim11, mi}ﬁéwhﬁkin?geébntzftt twith the conductor to be connected (in this context, see OS 2

330 159).

In a convenient embodiment, the housing which accommodates the contact spring
comprises at least two superposed chambers which are traversed by the contact spring
and one of which houses the contact plug while the other houses the apparatus connection
contact, with leads for parts to be connected being associated with the chambers, and, if
needed, support and guide means for the contact spring being provided, too. For reasons
of space, it is usually convenient to arrange the two chambers underneath the housing

portion which
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a support is provided at | ocally defined support points on malls of .a “ff““””“
chanber. 14. The connection term nal arrangenment of claim 1; ‘characteri zed:”

in that the at | east one of the plug-in contacts is forned byxcut 95 ab%07
whi ch spread apart when a connection part is inserted in th&ltggggg~w_m_ e
spring, said tabs being accessible to a dfsconnecting tool from an out si de

of the housing, and in that the tabs are forned to be elastically
deformabl e in a di sconnection directi o@LAJMS pressure force acting in an
unl ocking direction. 15. The connection term nal arrangement of claim 14,
characterized in that the contact spring is supported in the region of
the plug cdnt adh ekGHi@al copnegtiengier dHiraggerpent ohavang e howsing) of  insulating

di sconnect infaferizdOWwhichthas B fea8OGRE frséréion (sHE, mpeﬁlat ah reag@ am?a rdr%é 1ﬁde?ﬁdﬁ éide In
anst o

nbi nat t circ .0r a I |
o cap of | R Ameirs R hPERRE R ot Ene A b T SRhi-pfrcihg Somhr epiad it on
whi ch pi nI hMmg)nnectlon parts for w nding vm res are |l ocated on a face end,

charact eri zed sadtsmmaupqnmmmla&ﬁhgt 5Bt haYihg M6 EiahediSr TRYIRES Wit h

its apparatus connect
PP blade msulatxon—plercmg slit open at the edge and aimed at the insertion slit for an

electric wire connection formed between said connector legs, at least portions of said
legs adjacent said insulation-piercing slit forming a contact zone,

wherein the slit-blade insulation-piercing connector is formed on a contact spring,

wherein

the contact spring additionally has at least one plug-in contact;

a contact for an accessory apparatus connection; and

a grdove—like indentation formed on at least one side in a portion of the housing
receiving the slit-blade insulation-piercing connector adjoining the insertion slit, which is
deeper and wider than said insul:ation-piercing slit, and positioned closely adjacent said
insulation-piercing connector,

the length, depth and width of said indentation being dimensioned such that a cut
end of the electric wire placed therein is received within the indentation in an electrical
shock-hazard proof manner;

wherein the housing is formed with at least one chamber located beneath the
groove-like indentation and having at least one access opening at a face of the housing;

wherein at least one of the plug-in contacts and the accessory apparatus connection
contact is located in said at least one chamber below the slit-blade insulation-piercing
connector and the slit-blade insulation-piercing slit thereof; and

wherein the plug-in contact and the apparatus connection contact are formed with
opposed insertion directions of the connection parts and said access openings are located
on opposite sides of the housing.
2." The connection terminal arrangement of clalm 1, characterized in that

at least one of the plug-in contacts is formed with a disconnectable conductor
connection.
3.  The connection terminal arrangement of claim 1, characterized in that

the plug-in contact for the apparatus connection is arranged for non-disconnectable
connection of a connection part of the accessory apparatus.
4.  The connection terminal arrangement of claim 1, characterized in that

the contact spring is a flat spring. '

* 4 L M S *
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contact directly onto the respective connection parts and is
nondi sconnectably | ocked to the accessory systemor the transforner 17
The connection term nal arrangenent of claim 16, characterized in: ‘thaltit  at1097

| east one cooperating guide el enent and tention elenent is. for msdona

covering cap and the housing of the connection term naIﬂarrgEgerre_rI\_L.
11111111 11 111111111111111 * C L S - - : e
connect i ong‘t er ‘?‘lﬁ‘?nrﬁf’?%&é%ﬁiaﬁéﬁ%ﬁ“&ﬁ“ﬁ@%@“’@laﬂ‘ﬁr%?n@qdﬁéﬁteri zed in
that the pl ug-thgpeontmnsprng (2 Teliied over byil86Y mnregiun be the( S@ablade Znsulatibhe
connecti o @l arrangenent according to any one of the preceding

cl ai ns, r‘llgrlb Ig%vmthaballast unit or a transforner having a cap of

i nsul ati ng mat'ghfF gpnnegtjen feppinah arrapgeament of glaimy 1prharagterizeddnithatt i on nenbers

for wires of t{he ctintidt E}Shr%f Isauppertedid e HouSing coafter t(fﬂ%ﬁé@tar%ht%%ﬂ th® shifat
EL‘ﬁnéﬁ?.”ﬁﬁble@”ﬁsﬁ%?‘o%‘%gr%é%ﬁ@ﬁng%ﬂn@h”o#@%mawg Bénneot fon menber (50)
and i s non?r el Ehsadrinecticrt tehmihalatrangelmens efielaim 1, characterized in that
lateral guide means, which are continuous on both sides, for the contact springs
containing the slit-blade insulation-piercing slit are formed in the housing part and in at
least one chamber located beneath it. |
8.  The connection terminal arrangement of claim 1, characterized in that
a transversely extending opening is formed on the housing for receiving an
attachment element, optionally tab, for attaching said arrangement on a support.
9.  The connection terminal arrangement of claim 1, wherein the connector legs of the
contact spring, except for the contact zone, are received and embedded, in an electrical
shock-hazard proof manner, in grooves formed in the housing.
10. The connection terminal arrangement of claim 1, characterized in that at least one
of the plug-in contacts and the apparatus connection contact are formed on 2 flat part of
the contact spring.
11. 'The connection terminal arrangement of claim 10, characterized in that
the housing has at least two chambers, located one above another, which are
traversed by the contact spring and of which one chamber includes the plug-in contact
and the other chamber includes the apparatus connection contact, and that both chambers
are formed with associated lead-ins for connection parts.
12.  The connection terminal arrangement of claim 11, characterized in that
the two chambers are located below the groove-like indentations of the housing.
13. 'The connection terminal arrangement of claim 11, characterized in that
a support is provided at locally defined support points on walls of a chamber.
14. The connection terminal arrangement of clalm 1, characterized in that the at least
~ one of _
the plug-in contacts is formed by cut-out tabs, which spread apart when a
connection paft is inserted in the contact spring, said tabs being accessible to a
disconnecting tool from an outside of the housing, and in that the tabs are formed to be
elastically deformable in a disconnection direction by a pressure force acting in an
unlocking direction.
15. 'The connection terminal arrangement of claim 14, characterized in that
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23. The connection term nal arrangenment according to O aim 22,

characterized in that cooperating guide and/or retention el errents (45 46;

51) are provided on the cover cap (44) and the housing (l-a, b) o? t l
conhection term nal arrangenent. 24. e connection tern nal. ga én@ﬁ?
according to any one of Clains 18 through 21, conbined w th a—--‘baHas{----um—%—
or a transforner, characterized i ngé hat a ci rcwt I nsul.ating
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has openi dirsctioi?df & force exarted byoa tiseommentdor (60h, 71a) which are connect ed or
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an accessory circuit system or a transformer, which has a cap of insulating material
covering the system or the transformer and on which pinlike connection parts for
winding wires are located on a face end,

characterized in that

the connection terminal arrangement is mounted with its apparatus connection
contact directly onto the respective connection parts and is nondisconnectably locked to
the accessory system or the transformer.
17. The connection terminal arrangement of claim 16, characterized in that

at least one cooperating guide element and retention element is formed on a
covering cap and the housing of the connection terminal arrangement.
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