" ELECTRI CAL CONNECTI ON ELEMENT"

"ELECTRICAL CONNECTION ELEMENT"

FIELD OF THE INVENTION. |
The present invention relates to a connection element to

connect electrical conductors to electrical devices, and more

particularly to such a connection element which, in addition to



FI ELD CF THE | NVENTI ON. The "present invention relates to a
cbnnectlon el ement to connect-electrical conductors to electrical devices,
and nore particularly to such a ¢onnection el ement which, in addition to

2 providi-ng connection termnals within an insulated hou5|ng for
connecti.ng wires, also provides for formng an electriccal connection ‘Wi th
t he devi ce as such -for exanple to provide a termnal for a grounding or
neutral connecting |ine. BACKGROUND. Upon wiri ng .of
stationary or nobile electrical apparatus, for exanple lumnaires, |ight
fixtures or the like, it is frequently necessary to provide for connection
to a safety circuit, for exanple a grounding wire. Electrically conductive
portions of the housing or individual structural groups of circuit
connections which are electrically coupled to the housing may require such
a protective circuit connection. Usually, 2apparatus or devices of this type
have a connection termnal located within the interior of the housing' and
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connectlon wit% the devzce as such, for example to provide a
terminal for a grounding or neutral connecting line.

BACKGROUND. ’

Upon wiring of stationary or mobile electrical apparatus,
for example luminaires, light fixtures or the like, it is
frequently necessary to provide for connection to a safety
circuit, for example a grounding wire. Electrically conductive
portions of the housing or individual structural groups of circuit
connections which are electrically coupled to the housing may
require such a protective circuit connection. Usually, apparatus
or devices of this type have a ¢onnection terminal located within
the iqterior of the housing'and coupled thereto. The terminal
also provides for electrical connection of circuits and units
within the housing with other electrical lines, for example a
neutral line, a grounding line or a phase line.

One such connection element is known from German Patent
Disclosure DE 38 13 895 Al of Kéllmann. The connection element
has a housing with contacts located in its interior, electrically
insulated from one another. One of the contacts is intended for
connection of the protective conductor and is joined to a plug
contact that protrudes from the housing. While the housing has a
flat bottom intended for placement on a flat underlying surface on
which interengaging detent stuBs are formed, the plug-in contact
protrudes laterally out oF Ehe housing. The plug-in contact is
first bent twice, so that it has one portion, located in the plane
of the housing bottom, that is bent once again at its free end
such that it protrudes past the bottom of the housing, aligned
approximately parallel with the detent stubs. The plug-in contact



One sugh connection el enent is knowh from German Patent Disclosure DE 38 13
895 Al - of Klerr]llmann. The connection el ement has a housing with contacts .
located in-its interjor, el ectrically insulated fromone another. One of -
the contacts:-is. |ntended for connection of the protective conductor and is -
joined te a plug contact that protrudes fromthe housing. Wile the
housing has a flat bottomintended for placenent on a flat underlying
surface on which interengagi ng detent stubs are fornmed, the plug-in contact
protrudes laterally out of the housing. The plug-in contact is first bent
twice, so that it has one portion, located in the plane of the housing
bottom that is bent once again at its free end such that it protrudes past
the bottom of the housing, aligned approximtely parallel with the detent

stubs. The plug-in contact 3
has a slit that divides the contact into two | egs parallel to one another,
with teeth on their outsides. The spacing of the legs fromone

anot her, neasurkae fa giit hkhatedpeides) therantactiginko kwo nadscphyalyedater ondan
the di ameter of amotmre pitlvitdethidsh theinutetadd.e part to be connected.
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with a receivin I'S "a "springy clranping m na or
connecting a pr beugittuct or. The springy clanping terminal is
connected to a pl ug, &Epbo Buadpe’dn Patent Rischasurs EPr 003%Y 700181 he Heatisd de

et al, a connection element or connecting clamp for electrical
equipment is known that likewise has a plug-in contact for
electrically connecting metal supporting parts or housing parts.
The connection element has a housing with'a receiving chamber in
which there is a springy clamping terminal for connecting a
protective conductor. The springy clamping terminal is connected
to a plug, embodied as a strip, that protrudes from the flat side
of the housing. The plug extends, without bending, in a straight
line away from the housing. Two tongues extending toward the
housing are cut apart from the plug and bent away from it in
alternating directions, forming an acute angle with it. The plug
is intended to be plugged into a rectangular aperture of a metal
sheet or pléte acting as a support surface, which by this means is
1ntended to be connected to the protective conductor. The _
rectangular aperture is adapted to the dimensions of the plug in
such a way that the plug:is*wedged into the aperture. The
resilient tongues prevent it from slipping out of the aperture.
If an undersized plug is inserted into the aperture, then all the
force required for its insertion must be brought to bear by
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exerting pressure on the housing.



of ;the housing. The plug extends, wi'thout bending, in a straight |ine away
fronlthe housi:ng. ~Two tongues extendlng toward the housing arejcut apart
from the plug and .berit -awdy fromit ‘in alternating directions, forn1ng an
acute angle with it. .-The plug is intended to be plugged into a rectangular.
aperture of a netal sheet or plate acting as a support surface, which by
this neans™is intended to be connected to the protective conductor. The
rectandul ar aperture is adapted to the dinmensions of the plug in such a way
that the plug is wedged into the aperture. The resilient tongues prevent it
fromslipping out of the aperture. |If an undersized plug is inserted into
the aperture, then all the force required for itsS insertion nust be brought
to bear by exerting pressure on the housing.

4 From U. S. Patent 5,480,323, Mews et al, a connection elenent for
connecting an electrical device is known tdhat |ikew se has a plug-in
contact as a grounding strip for connection for a protective conductor. The
connection el ement hasFuhousi Tateht @) 4865513 CReds St Elblé‘dﬁmnectlon
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are bent slighticlampingftetiitnd)l 28endd biyNerdloBPbSéd Fongues. An opening on
the bottom of the housing, through which the insertion lug of a
grounding strap passes, is located opposite the springy clamping
terminal. The insertion lug is placed between the resilient
tongues or tabs provided on the SBIP connector and is both
retained and electrically connected by them. The insertion lug is
adjoined by a widened portion with two locking tabs cut away from
it, which are bent slightly out of the plane of the grounding
strap. They serve to lock the grounding strap in a slitlike
opening of a base part, such as a housing bottom that is to be
connected.

In this connection element as well, the force necessary to
push the grounding strap into the slitlike opening must be brought
to bear by pressure on the housing. Moreover, the grounding strap
protrudes past the housing“bottom, so that if there is not enough
space underneath the housing bottom, for instance, it is difficult
to insert the grounding strap ‘all the way into the opening.

It is an object of the invention to provide an electrical
connection element which can be assembled to an electrical device,
for example a luminaire, light fixture, portable lamp or other
portable apparatus, easily, without requiring substantial assembly



strap They serve to |lock the groundi'ng strap in a slitlike opening of a
base part, such- as a hou31ng bottomthat is to be connected. -~ In this
connectloh el enent as well; the force necessary to push: t he- groundlng strap
into-the slitlike opening nust be brought to bear by. pressure on the
hou5|ng- Mor eover, t-he grouriding strap protrudes past the housing bottom
so that if there is-not enough space underneath the housing bottom for
instance, it is difficult to insert the grounding strap all the way into

t he openi ng. It is an object of the invention to provide an

el ectrical connection el enent which can be assenbled to an el ectrical
device, for exanple a lumnaire, light fixture, portable |lanp or other
portabl e apparatus, easily, w thout requiring substantial assenbly

5 force or tools or other ‘accessory devices. Briefly, the
connection el enment has an insulating hogsing forned with an essentially
fl at engagenent surface. The engagenent surface is adapted to be placed
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support surfacgf éh% qgvéﬁ@.%w,tgdméﬁﬁifpystrip is secured in the housing,
electrically connected to the contact element, and formed with a
bend or crease line intermediate the length thereof, separating
the strip into a neck portion and an angled—-over hook portion.
The neck portion and the hook portion, together with the insulated
housing, form a lever in which the hook portion, upon being passed
through the aperture in the support surface, passes beneath and
can engage against the support surface, to be supported thereby,
and permit the neck portion to be passed, by lever action, through
the aperture, leaving the hook portion flat against the support
surface and securely anchoring the housing in position against the
support surface.

The connection or contact element need not have protecting

~parts, when placed on a support surface. The metallic strip, in
the shape of a bracket, passes through the opening in the support
surface and rests flat against the back side thereof, and thus no
part protrudes away from the” support surface. This makes the
connection element especially- well-suited for connecting a
protective connector to a housing or housing part of some
electrical device, such as a light fixture or the like. The
connection element can then be located in an interior enclosed by



and pernmit the neck portion to be passed, by lever action, through the.
aperture,- Jeavrng the hook portlon flat- agai nst t-he.support. surface and
securely anchoring the housing in-position agai nst the support surface.

The connection -or- cont act el ement need not have protecting parts, “when

pl aced on_a support surface. The netallic strip, in the shape of a bracket,
passes through the opening in the support surface and rests flat

agai nst' the back side thereof, and thus no part protrudes away fromthe
support surface. This nakes the connection el enent especially well-suited
for connecting a protective connector to a housing or housing part of sonme
el ectrical device, such as a light fixture or the |ike. The connection

el enent can then be located in an interior enclosed by

6 the housing, for instance on a back || of the device. Because the
strip rests flat on the applicable part of the housing, the risk of injury

from connection term nals that, K have parts ro ru fromth ng
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security installed, for 1nstance belng mounted on the wall. he connection
element can be mounted on a housing wall that rests flat on the
wall to which the device is attached. There is no danger that the
strip will be pressed out of the aperture in which it is seated,
and in which it engages the support part from behind by its hook
portion. Nor is there any danger that the gtrip might be
significantly deformed, or that electrical contacting b;ought
about by the strip would be impaired in any:way. This security
against the strip being forced out of the aperture is attained
without using additional securing means. The strip is self-
securing on the support means; moreover, it does not present any
point of engagement where damage could occur.

The strip may be formed such that its neck portion is
closed, slit, or provided with prongs. It can also be'either flat
or curved. What is essential 18 that it have cutting edges that
cut into the edge of the: aperture into which it is to be inserted.
Bending or curving of the neck portion with a radius that is
within the plane of the engagement surface increases the rigidity
of the strip against bending and makes a-.certain elasticity with
respect to the aperture possible.



agai nst ithe strip being forced out of the aperture is attained without

usi ng additional securing neans. The strip is-self- securing:ag the. support-
means; noreover, it does not present any point of engagerent where’ danage
coul d occur. The strip fmay be formed such that its neck porti-on i-s
closed, slit, or provided with prongs. It can also be either flat or

curved. What is.essential is that it have cutting edgées that cut into the
edge of the!-apdture into which it is to be inserted. Bending or curving of
the neck portion with a radius that is within the plane of the engagenent
surface increases the rigidity of the strip against bending and nmakes a
-certain elasticity with respect to the aperture possible.

7 Exenpl ary enbodi nents of the invention are shown in the draw ngs
and will be described in detail bel ow 7 DRAW NGS: Fig. 1is a
perspective view of a basic illustration ‘of the connection el enent;

Fig. 2 s a side view, partly in section, of--the connection elenent with

the strip hooked into Exempperyt embodimenke otither ineantieneare shown fi ghe3 is
a side }/I ewi paa&hw%ngﬁs agatwin, ﬁ@fdééﬁiﬁemrﬁ.@ﬁ?bﬁﬂlﬁmml of Figs. 1 a][ld 2,
inits final nounte E%ﬁg t he support surface; Fig. 4 is a front"

view, partly in sectiq@ t he connect,ion el egent of Figs. 1-3 with
e | 1@ BAPHRCLER Hv: PO FREC (R EBRIRR Ofothe

one additionally conn

el ements; copnection; elepentipl oded detail view of the connection

el ement of Fig. 1; andrig. 2 is @i gidd viswp pitepoin GepeiopLaifi the Véditietion

connection el en‘%ﬂ&m&i‘t %@Qﬁhﬁ{e %@Pﬁ“ﬂ%ﬂ&d intco an aperture of the support
surface; _

Fig. 3 is a side view, partly in section, of the connection
element of Figs. 1 and 2, in its final mounted state on the
support surface;

Fig. 4 is a front view, partly in section, showing the
connection element of Figs. 1-3 with one additionally connected
line and in conjunction with othericonnection elements;

Fig. 5 is an exploded detail view of the connection element
of Fig. 1; and

Fig. 6 is a schematic perspective view of a connection
element of another embodiment.



8 . v DETAI LED DESCRI PTI ON. B A connection elenent 1 shown in
Fig. 1 has a housing 4 of insulating nmaterial, subdivided-into tw parts 2,

3, which inits interior acconmpdates a contact 5 to be-described §
hereinafter (in conjunction with Fig. 5). The insul ated housing 4.intended
for mpunting on a support surface 7, for instance as shown in Fig. 2, with
an approxi mately cube-li ke basic shape, has a U shaped edge 8 facing toward
t he support surface 7 and defining a flat engagenent surface 9. This latter
surface is essentially parallel to a housing bottom 11 that springs back
toward it. As an attachnment neans for retaining the insul ated
housi ng 4 on the Support surface 7, a detent projection 12 is provided; it
extends away fromthe housing bottom 11 and is integral with the part. 2 of
the insul ated housing 4. The detent projection 12 has two | egs 13, 14,
extending parallel to and spaced apart frgmone another at right angles
away fromthe housing bottom 11; these | egs each define one

out war d- prot rudi ng shoul der 16, 17, at a slight distance froma plane

defined by the engag@®EZALLEDDESCRIENION: om t hese shoul ders, guide |egs 18,
19d. ncline toward ong agﬁﬁ&.gjitoﬁt ?féheﬁféui tes_m! fn%fﬂ.?iehéf'anﬁgué‘:l{né 'zteb%Th
ends via a cro gtent_pro Qn,is,elastlic resilient. e
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surface 9. This latter surface is essentially parallel to a
housing bottom 11 that springs back toward it.

As an attachment means for retaining the insulated housing
4 on the support surface 7, a detent projection 12 is provided; it
extends away from the housing bottom 11 and is integral with the
part 2 of the insulated housing 4. The detent projection 12 has
two legs 13, 14, extending! parallel to and spaced apart from one
another at right angles away from the housing bottom 11; these
legs each define one outward-protruding shoulder 16, 17, at a-
slight distance from a plane defined by the engagement surface 9.
From these shoulders, guide legs 18, 19 incline toward one another
at an acute angle and are joined at their ends via a crosspiece.
The detent projection is elastically resilient. The legs 13, 14
are capable of resilient motion toward one another. -

The parts 2, 3 of the insulated housing 4 also have
connection apertures, through ﬁﬁi&h lines, not otherwise shown,
can be connected to the &dntact 5 located in the interior of the
insulated housing 4. As can be seen from Fig. 1, the part 3 is
provided on its face end 21 with two spaced-apart, side-by-side
line insertion apertures 22, 23, with which springy clamping
terminals to be described hereinafter are associated in



9 ., conjunction with the contact 5. 'This is also true for another aperture .
24, provided on the face end 21, which is | ocated just above the housing
bottom 11, below the aforenmentioned |line insertion apertures 22, 23. In
addition, the two parts 2, 3 of the insulated housing 4 define a slit 25/
in which an SBI P connector is retained, insulated fromthe outside. _
On its face end 26 opposite and parallel to the face end 21, the part 2 of
the insul ated housing 4 has an insertion aperture 27, visible for instance
in Fig. 4, in which a strip 28 acting as a grounding strip is inserted by
an insertion tab 29, visible for instance in Fig. 5. The strip 28 is firmy
hel d on the insulated housing 4 and is resistant to deflection. The
strip 28 is a stanped-out shaped sheet-netal part, which adjacent to the .
inserti'on tab 29, as can be seen fromFig, 1, has a contact or neck portion
31 that extends essentially perpendiculargto t he housing bottom 11 and to
the plane defined by the engagement surface 9. The neck portion 3l is a
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S Shape- acting as a grounding strip is inserted by an insertion tab 29,
~ visible for instance in Fig. 5. The strip 28 is firmly held on
the insulated housing 4 and is resistant to deflection.

The strip 28 is a stamped-out shaped sheet-metal part,
which adjacent to the insertion tab 29, as can be seen from Fig.
1, has a contact or.neck portion 31 that extends essentially
perpendicular to the housing bottom 11 and to the plane defined by
the engagement surface 9. The neck portioh 31 is a substantially
flat or in other words plate-like region of the strip 28, with a
relatively wide width that is slightly smaller than the width of
the insulated housing 4. Approximately at the level of the plane
defined by the engagement surface 9, the width of the neck portion
31 increases in stepwise fashion, forming engagement shoulders 32,
33 on both sides.

The neck portion 31 formed with parallel sides beginning at
the engagement shoulders 32, 33" changes over at a bend or crease
line 34 into a hook portion*3é, which forms an acute angle of
between 60°* and barely 90° with the neck portion. In this
specific instance, the angle is 75°. The neck portion 31, which
in the present case is flat or in other words planar, may instead
have a cross section of curved groovelike form or in an S shape.



10, This allows resilience in the |ateral direction while at the same tine
|ncreaS|ng t he resistiancé to deflection.. .Beginning.at -a transition
poi nt 37, - suggested by a- dashed lin€ in Frg 1 at” whi ch the neck ‘portion
31 chahges over to a_bend, the strip 28.tapers. Thi's neans that it no

| onger has parall €l sides but rather sides 38, 39 that extend toward one’
another at an acute angl e. The neck portion 31 is dinmensioned in
Iength such that the bend line 34 is located on the far side, in terns of
the insul ated housing 4, of the plane defined by the engagenent surface 9.
This means that the neck portion 31 protrudes past the engagenent surface
9, while the hook portion 36, beginning at the bend line 34 which is spaced
apart fromthe plane of the engagenent surface 9, tapers toward the plane
at an acute angle, but its free end 41 does not reach the plane itself. The
di stance between the free end 41 of the Yook portion and the plane defined
by the engagenment surface 9 is approximately.-equal to the wall thickness of
t he support surfizmcelYowshakesibierte sraihd Datéwhl direction while HEtﬁérééhe28,

the length of ¢hp hﬁ@i‘e&%&'%%%siétél%‘&@é'&@ﬁ%blfh&ﬂua' to the W dth of
the neck portion 31.,T t T n of t rtion 36

is half the width ofmﬁ;ﬁA gkat grt@ j%f‘m Point gi sﬁqgf;eﬁg %%é’n ) ‘f’rff'é’ edge
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s essentiall yyRehRend qUl 2L housi ng bottom 11. The slit 42 ends
essentially at the ﬁgel iln%pah§35|g% Ggttomll { he distance between the
(o

housi ng bottom 11 ant®§ M&° pRtadonsd iy lenoth snch thag thene
width of the 3§nd Line Peeis located on the far side, in terms of the insulated

housing 4, of the plane defined by the engagement surface 9. This
means that the neck portion 31 protrudes past the engagement
surface 9, while the hook portion 36, beginning at the bend line
34 which is spaced apart from the plane of the engagement surface
9, tapers toward the plane at an acute angle, but its free end.41
does not reach the plane itself. The distance between the free
end 41 of thk hook portion and the plane defined by the engagement
surface 9 is approximately equal to the wall thickness of the
support surface 7 that can be seen in Fig. 2.

For the strip 28, the length of the hook portion 38 is
approximately equal to the width of the neck portion 31. The
lower limit for the length of the hook portion 36 is half the
width of the neck portion 31.

A slit 42 open at the edge extends from the free end 41 of
the strip 28 to signiflcantly beyond the engagement shoulders 32,
33, thus extending through both the hook portion 36 pointing away
from the insulated housxng ¥ and the neck portion 31 that is
essentially perpendicular to the housing bottom 11. The slit 42
ends essentially at the level of the housing bottom 11; the
distance between the housing bottom 11 and the engagement
shoulders 32, 33 is greater than the width of the slit 42. The



length of the slit, measured fromthe engagenent shoul ders 32, 33 toward ,
t he housi ng -bettom 11, -is al so greater. than the width-of -the slit 42, "Wijle
in the region of thé neck portion 31 and particularly in.the portion of the
strip 28 focated between the engagement shoul ders 32, 33 -and the housing
bottom 11, the slit has an essentially constant widih and thus is defined
by parallel sides, its width in the region of the hook portion 36 is
greater. In this region, the slit 42 widens toward its end 41, and the
sides of the slit 42 in this region are at an acute angle to one another.
As shown particularly in Fig. 4, the slit 42 is an insulation-piercing slit
for connection as needed of a line 43, which is suggested in dot-dashed
lines in Fig. 2. The line 43 may termnate at the strip 28 as shown or may
extend onward. Two or nore lines can alsq be introduced into the slit 42
and thus connected to the strip 28. The connection elenent 1
described thus far .[s secured, to the support--surface 7 as foll ows:

First, the suppdFEtBuPf &b $lit peas IhPe Hhesnggament shanldensel2 ukds
45, 46, whose ckavazd thmdionginmthotbentlle derdlso gpeatiarythab viemn wilth neck
portion 31hof e slgi: m2.8 anfid lia €Rd aRien c&:eehé%olapoﬁfmﬁwylﬁlies 4ﬁ,
46 are each roypgwith i t e r i t.sm r than
t he di anmeter ofe t#éiﬁ?:%fggﬁ ?({)en%%guﬁgggf%ér:g?grﬁgpéét]%ggg%ﬁ;r el‘f'?'geﬁés}:ﬁ SO
provided in the PRPRDGAT | .uE e3P BB Thsh horsing bobbpB il isthe AL i s

| ess than the d13§t aRcesqratiesly sastant Wadth andnhhes pisodefinedy byoparadielof
" the shoul ders Is8deg7,iso width irhehdeteyionpsdjthet hook Pdredson s iiBSEFddd, Nt O
the aperture 46Githysifedia,! €05 side & vBeEE ¥odald CAlsl ¥na 41, ang GhAttach

the connection s%.ld‘agegf tﬁ'xet 31&@6428919%}{{[5 %&&{o"’}lc%rl at an acute angle to one
another. '

As shown particularly in Fig. 4, the slit 42 is an
insulation-piercing slit for connection as needed of a line 43,
which is suggested in dot-dashed lines in Fig. 2. The line 43 may
terminate at the strip 28 ds shown or may extend onward. Two or
mdére lines can also be introduced into the slit 42 and thus
connected to the strip 28. !

The connection element 1 described thus far is secured to
the support surface 7 as follows: o

First, the support surface 7 is provided with two spaced~
apart apertures 45, 46, vhose center spacing matches the center
spacing between the neck portion 31 of the strip 28 and the detent
projection 12. The apertures 45, 46 are each round; the diameter
of the aperture 45 is somewhat ‘smaller than the diameter of the
neck portion 36. The diameter of the aperture 46 also provided in
the thin-walled plate-like pofﬁfgn of the sﬁpport surface 7 is
less than the distance bétwsen the farthest-outward-protruding
-portions of the shoulders 16, 17, so that the detent projection 12
can be inserted into the aperture 46 only if the legs 13, 14 bend
elastically. ' a

To attach the connection elemeht 1 to the support surface 7



12 . and ¢ hus connect the netallic support surface 7 to the contact 5
provided.in.tHe insulated housing 4, the strip 28 protruding fromthe

i nsul'at ed housing 4 is introduced by its hook portion 36 into the aperture
45. The hook portion 36 has a width that decreases toward its end 41 and
that is smaller over the entire hook portion 36 than the dianmeter of the
aperture 45. This nakes it easy to introduce the hook portion 36 into the
aperture 45. As shown in Fig. 2, the hook portion 36 engages the support
surface 7 from behind. The width of the neck portion 31 is larger, at the

| at est beginning at the transition point 37, than the dianeter of the
aperture 45, so that the strip 28 is seated with its neck portion 31 above
t he support surface 7. By a swiveling notion of the connection

el ement 1, which is suggested by an arrow 47 in Fig. 2, the insul ated
housing 4 and the strip 28 are changed tol2he position shown in Fig. 3. The
hook portion 36 of the strip 28 first presses against the support surface 7
at the back. Frodnd fats nediebt Othe mbtanliceatbpstit shbffadd 7i Bo2the \Whelct S

resistant to def%ﬁ;;:;lh 8 1:2¢hS i&dﬁ%&i\M&%ﬂ’ge“ | ggy! g@ qu&g}gmﬁlga %1

| whi ch
O b HhE BEu ke B Th JoteeBiiohy; ToF 1OPE morhiom as/ine

represented in P a?‘-’-b‘;ﬂ% 48t - (Behbdok inextien 36 haam b@@bewqm&ﬁcrh@es
di st ance bet weentdwagdefics £hdantl dnde thet kispshallar d¥er Sthlleatind ihvokypdtion
than the distancgs %améﬂ@a&aﬂeéér be éﬁeeaseﬁtﬁfa/vaed L8 NAHRES G t0kabP o |

| ever represente (}Q’b R d]gsheqml ne Qn o t];félg S'i-ét} angg ratl o, neans
that a force, re esen PR BSEFER 750 18F° & arrow 49, “Tor 1hStante;

exerted on the - 8,0fhe I’i’€°FrB‘th&P€o°q16€l§W®5 FhessupngrénFurEage 7 from

consi der abl y- r eibdhdnded The Wédth ofcthemeckoptitdiomedk jorlbirger 3lat Abealatest

result, as soon wsyihAen@nt 4heOfrdndet&dd pBinS FQNMREak AL Aliameter of the
aperture 45, so that the strip 28 is seated with its neck portion
31 above the support surface 7.

By a swiveling motion of the connectlon element 1, which is
suggested by an arrow 47 in Fig. 2, the lnsulated housing 4 and
the strip 28 are changed to the position shown in Fig. 3. The
‘hook portion 36 of the strip 28 first presses against the support
surface 7 at the back. From that moment on, if not earlier, the
strip 28, which is resistant to deflection, acts jointly with the
insulated housing 4 as a lever, which is braced by its end 41 on
the support surface 7.

' The lever formed by the strip 28 and the insulated housing
4 is symbolically. represented in Fig. 2 by a dot-dashed line 48.
It can be seen that the distance between the end 41 and the neck
portion 31 is substantially less _than the distance from the end 41
to the end toward the housing of the lever represented by the dot-
dashed line 48. This didtance ratio means that a force,
represented by the direction of an arrow 49, for instance, exerted
on the part 3 of the insulated housing 4 is transmittedqd,

- considerably'reinforeed by lever action, to the neck portion 31.
As a result, as soon as the end 41 of the strip 28 comes to rest



13, on thhe support surface 7, the netk portion 31 is pressed into the
aperture 45, by-:lever-action and w th-destyuction of any layers of. palnt v
preseft on.the aperture 45; this requires onIy slight force, which can: ke
readily be exerted by hand, on the insulated housi ng 4. _ The’ neck
portion 81 is pressed into the narrower aperture 45, and in the process its
sides.deformthe edge of the aperture 45. The strip 28, with its cutting
edges ‘present on its sides, cuts into the support material and an

el ectrical contact is forned. The connection between the neck portion 31
and the support surface 7 at the aperture 45 al so assures |long-term
reliable electrical contact-nmaking. The connection is gas-tight, and so
there is no need to fear corrosion that mght inpair the contact-naking.
The-strip 28 also, as can be seen fromFig. 3, rests with its end 41 on the
back side of the support surface 7, w thoWt3 any parts of the strip 28
protruding away fromthe support surface 7. {f the strip 28 is forned such

. that the spaci r@ bnévapport Ssiitdcd 17 ARtlet R bapeideined ﬁ?ﬁésTsQS W%@E“t
face 9 is less Jp@%@uf@QSWaia%' T KBGSSnOhnd %tﬁugg&rh %yrfa y#aye s g
end 41 also rests ﬁﬁgj |nﬁ ai nst ort urtall 5 =t Rat
the contact poific yo? g V\/S:Z’ﬁ g "e“g‘(EEW oF‘hﬁ'ﬁnr izfe PN SLighk Eorce,
surface 7 is tH@F%W%EP@@%W%@QCPQ@WQh%lMl fiysulated housimgdet ent
projection 12 is seat® hack porapen tay éssfressba sﬁwltderﬁaﬂx@weyaﬁéﬂﬁgé the
support surfacas] aﬁ&rmnbehé &agsswgedéél%ekeéﬂlékegdael{ff Qge

In
the position shy untea on

wn gannection el enent
t he support sur%ace'hgLA %Ig% 28' gﬁ Wn%@??% TERENDH B SER i ides,
conduct or, can S¥5®% HH‘%GHﬁe%’{RB?rFom%Wlébrﬁ”QCPHSe# igal apptagt issul at ed
housi ng 4. formed. t [Thecgemection detwdemthe desk rpolredlomiray andotie/ t he

support surface 7 at the aperture 45 also assures long-term
reliable electrical contact-making. The connection is gas-tight,
and so there is no need to fear corrosion that might 1mpa1r the
contact-making.

The strip 28 also, as can be seen from Fig. 3, reéts with
its end 41 on the back side of the support surface 7, without any
parts of the strip 28 protruding away from tﬁe support surface 7.
If the strip 28 is formed such that the spacing between its end 41
and the plane defined by the engagement face 9 is less than the
wall thickness of_the support surface 7, then the end 41 also
rests with prestressing against the support surface 7, so that the
contact point formed between the neck portion 31 and the support
surface 7 is thereby additionally protected mechanically.

The detent projection 12 is seated in the aperture 46; the
shoulders 16, 17 engage the support surface 7 from behlnd and
secure the insulated housing 4~on it. In the position shown in
Fig. 3, the connection element 1 is fully mounted on the support
surface 7. Lines, such as for connecting the protective
conductor, can now be coennected to the contact 5 received by the
insulated hou51ng 4.

In the exemplary embodlment described above, only the



14, support surface 7 has been connected via the strap 28 to the contact 5
recei ved by the i-nsul ated housing 4.: Via the | Fne~43, additi enal conponent.-
groups.can be.connected to a protectlve tonduct or- connected to the contact.
The copriection of the I'ine 43.i:s 'done as foll ows: - As 'seen.fromFig. -

2, the li=ne 43 is placed, with or without insulation, on the support
surface 7 at the aperture 45, and the insulated housing 4 is noved by hand
toward the support surface 7 in such a way that the forked strip 28
receives the line 43 in its slit 42. The line 43 slides easily into the
slit 43, which widens in funnel fashion toward the end 41. Because the slit
42 is narrower in the region of the neck portion 31 than the di ameter of
the line 43, the line clanps firmy in the slit, at the bend line 34 if not
earlier. Fromthere on, the line 43 cannot, penetrate farther into the -slit
42 wi t hout resistance. By swiveling the connection elenment 1 toward
t he support surface 7 in the manner described, the neck portion 31 is now
inserted into tlsapppet tsuir€add;7 his btk cpiddted 8ia anek sheap izse td3theoget her

forman SBIP corRaehdt -5 FaBe NALK bPOEHd ‘iﬂsﬁﬁ?&’édvﬁSuéi‘r% lal, ”evfa3 the. 1ife 94,1,

and in this regi ine 43 | er manent | n with t strlp
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assures a dur ablSOndREETeCPERREESY et ¥hec PR acThe BRINEEE LN, qfeﬁh? e 43
make the connectiisodore essitpyinvws:because of the |l ever action. The SBIP

contact can thus be nade sbgnhgwssh ¥idheyt tReY1inddias i DNP1abéd) with or witheut
i nsul ated housi rlglsélgt_qcinngoﬂstl?e G thaggﬁHl{eo§t Lt Peieed o Si"@ﬁ:&eqﬁonaﬁ(% the

t hensel ves act ener rce re

Ul at] ng- pi er CPAGLETHHEEEFHT toth MR, G EPYRTH igeaﬂtpm SuRARsE: 7
surface 7 and bdmnsuaeh tshaayt ¥as ZBeafﬂ!-"kEﬁeS#mWe2&3r%¢¢atveﬁavlebéleenﬁ%cltreétas
needed. slit 42. The line 43 slides easily into the slit 43, which widens

in funnel fashion toward the end 41. Because the slit 42 is
narrower in the region of the neck portion 31 than the diameter of
the line 43, the line clamps firmly in the slit, at the bend line
34 if not earlier. From there on, the line 43 cannot penetrate
farther into the slit 42 without resistance.

By swiveling the connection element 1 toward the support
surface 7 in the manner described, the neck portion 31 is now
inserted into the aperture 45; the neck portion 31 and the line 43
together form an SBIP connector. The neck portion receives the
line 43 in its slit, and in this region the line 43 is permanently
deformed and with the strip 28 forms an SBIP connector. This
connector, because it is also gas-tight, assures a durable and
reliable electrical contact. The forces required to make the
connection are slight, because of the lever action. The SBIP
contact can thus be made by hand without any additional tool.

The insulated housing 4 acting as a lever and the strip 28
retained on it themselves act as a tool for generating the force
required to make the insulating-piercing connection both between
the strip 28 and the support surface 7 and between the strip 28
and the line 43 that may be connected as needed. :



15 . The insul ated housi ng 4; shown nerely schematically in Figs.
1-'3, i-s shown in detail in Fig. 5 The i.nsulated-housing. is subdivided,-- .
along the plate -at right angles to t-he engagenent surface-9, into the parts
2, 3. For receiving the contact 5, the parts 2, 3 each have a‘recess, and
the recesses défine an'interior chanber 51. For connecting the part 3°to
the part -2, the part 3 has detent tongues 52, 53, 54, which engage
correspondi ng recesses of the part 2. For connecting external lines to the
contact 5, the part 2 has line introduction apertures 22', 23" and one
further aperture 24', which correspond to the line introduction apertures
22, 23 and the aperture 24 of part 3 that can be seen in Fig. 1. I n
addition, a connection aperture 55 is provided on the face end, and the
insertion tab 29 of the strip 28 can be inserted through it into the

I nterior chanber 51. The connection apertmure 55 is rectangular in cross
section and is considerably smaller in width than a flat insertion portion

56 that adjoins the insertiqgn.t 29.and changes at . a bend into the neck
portion 31 Coni noer P8 uaplaed hebiesBrCh, C ARt G St TraLl dn
aperture 55, tR&I$ndeBri HH SHoWni bh dsbabkrid Fa¥eS t hThpainsulaged ithpusing is
i nsul at ed hous#wiedividedf calunggthe plateéhet ndghbrnemfleshto chenengagemenpert ur e
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W t hout com ngof ol part 2. FoB &drhettil®y lextBial NARRE o ehgagei®ite ace 9,

the parts 2. Sehl Jdit paad AuRd NAUSHEOLRACRpLAUE R Y51 | A% anf odil NI NG

away fromthe DALl & ager&% 247, wnith PtfeSsond o the 'EHRCThL Y Sautt ibn
apertures 22, 23 and the aperture 24 of part 3 that can be seen in
Fig. 1. :

In addition, a connection aperture 55 is provided on the
face end, and the insertion tab 29/0f the strip 28 can be inserted
through it into the interior chpmbér 51. The connection aperture
55 is rectangular in cross section and is considerably smaller in
width than a flat insertion portion 56 that adjoins the insertion
tab 29 and changes at a bend into the neck portion 31. On
insertion of the insertion tab 29 into the connection aperture 55,
the insertion portion 56 penetrates the part 2 of the insulated
housing 4, deforming it in the region of the connection aperture
55. The insulated housing 4, that is, the parts 2, 3, are made of
a plasticélly deformable plastic that firmly holds the préssed-in
strip. This creates a mechanicq%ly stable connection between the
strip 28 and the insulated houding 4, and this connection in
particular easily absorbs the lever forces occurring on insertion
of the strip 28 into the aperture 45 without coming. loose.

on the side remote from the engagement face 9, the parts 2,
3 of the insulated hbusing each have a wall 57, 58, pointing away
from the part 2, 3; each wall is provided with a respective slit



16 . 59, 61, and these slits jointly ‘define the slit 25 for a line to be
connect-ed. “TQ: enabl e:coupling a pluratrty of simlar- ‘+nsul ated,
housi ngs 4 to one anot her, as shown in.Fig. 4, the wal |. 57 provided on the
part 2 -has an.integral:ly forned on portion .62 of U shaped cross section,
whi ch. prdtrudes beyond the part 2 in terms of its lateral boundary. A
correspondi ng portion 63 is provided on the wall 58 of the part 3. The
portiohs 62, 63 each have a respective groove 64, 65, and each groove is
provi ded mnth a detent projection 66. The detent projection 66 protrudes
froma side of each groove 64, 65 into that groove 64, 65. On the
opposite side, the wall 57 has a rib 68, which is dinensioned such that it
fits into the groove 64 of a corresponding part 2. For receiving the detent
projection 66, which is provided in the qroove 64 but is not visible in
Fig. 5 the rib 68 has a recess, on its itAner side, with which the detent
projection 66 interl ocks. Arib 70 is-provided in a correspondi ng
way |aterally ofsst,hélnand BBesd siliesphiintly ddiiner the d14@ DRSFfor REIESS to
which is hlddewtﬁencghﬁbcggdand therefore not VISIb|e for receiving t he

detent projection 66. tlons & 0 of the
I nsul at ed housing 4 form connec‘t‘m rr'r%ané’l"lrautihYwﬁ mg?'? iP ‘@‘(?ﬁﬁ ctor can
" be constructed b‘ﬁriﬁg"bl"wtal 12 L7 a&Pgt’%ulaété‘éP"ﬁbéﬁ Rig- 4. ?bet"ﬁ’d-tl EAd, the
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To that end, one_l uIa is_t ro I 'ons
62, 63 onto the T 75 of ttﬁ’g B%ﬁ*aéem*ﬁ%?ﬁﬁ%%‘t? fGusPhF2Bnbare the
detent respective groove 64, 65, and each groove is provided with a

detent projection 66. The detent projection 66 protrudes from a
side of each groove 64, 65 into that groove 64, 65.

On the opposite side, the wall 57 has a rib 68, which is
dimensioned such that it fits into the groove 64 of a
corresponding part 2. For receiving the detent projection 66,
which is provided in the groove 64 but is not visible in Fig. 5,
the rib 68 has a recess, on its inner side, with which the detent
projection 66 interlocks. )

" A rib 70 is provided in a corresponding way laterally of
the wall 58 of the part 3; this rib also has a recess, which is
hidden in Fig. 5 and therefore not visible, for receiving the
detent projection 66.

The portions 62, 63 and the ribs 68, 70 of the insulated
housing 4 form connecting means, with which a strip connector can
be constructed from a plurali;y of insulated housings 4. To that
end, the insulated housings are first each put’ entirely together
and then are thrust one inside the other in such a way that the
‘portions 62, 63 of one insulated housing receive the ribs 68, 70
of an adjacent insulgted housing. To that end, one insulated
housing 4 is thrust from above with its portions 62, 63 onto the
ribs 68, 70 of the adjacent insulated housing, until the detent



17, proj,ections 66 snap into the recesses 69. The contact 5 | ocated .
in the interi.or- chamber 51. of the.insutated housing 4 is a shaped

sheet - netal part 72, in which a contact Spring 73 is'located. In .
association with the line introduction apertures 22, 23, 22',:23", the
shaped sheet-netal part 72 has recesses 75, 76, 77, ‘78, Wi th which
correspondi ng resilient tabs or tongues 81, 82, 83, 84, provided on the
contact spring 73, are associated. The contact spring 73 is adapted i.n its
external shape to the shaped sheet-netal part 72. The shaped sheet - net al
part 72 has an essentially flat bottom portion 86, fromeach of whose ends _
flat legs 87, 88 extend upward, inclined toward one another. The | egs 87,

88 are bent toward one another in a conmon plane, and a portion 89

beginning at the leg 87 is bent one nore tinme approxinmately in the mddle
and extends fromthe correspondi ng bendirg point toward the bottom portion
86. The leg 88 termnates in a free end 91 l-ocated in a plane at right

angles to the be&ﬁPtEQﬁé'é%nsﬁ I&tdeggeglggr cing sI it 92 is prow ded
in the free end con an_insulation- C|n
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toward the beadsﬁé@%eitgllﬁq‘is7§% an essentially flat bottom portion 86,
from each of whose ends flat legs 87, 88 extend upward, inclined
toward one another. The legs 87, 88 are bent toward one another
in a common plane, and a portion 89 beginning at the leg 87 is
bent one more time approximately in the middle and extends from
the corresponding bending point toward the bottom portion 86. The
leg 88 terminatés in a free end 91 located in a plane at right
angles to the bottom portion 86. An insulation-piercing slit 92
is provided'in the free end 91; it connects a line by means of an
insulation-piercing connection. When the insulated housing 4 is
mounted, the free end 91 is located between the walls 57, 58 of
the parts 2, 3.

At the transition to the leg 88, a pocketllke aperture 93
is provided on the bottom portion 86 of the shaped sheet-metal
part 72; this aperture is formed by a bead 94, provided in the
bottom portion 86 and beginning at the transition from the bottom
portion 86 to the leg 88: 'he aperture 93 serves to receive the
insertion tab 29 of the strip 28.

The bead 94 and the aperture 93 of the shaped sheet-metal
part 72 are assigned a cut-out tongue 95 of the contact spring 73; -
this tongue extends obliquely toward the bead 94 as it leads away



frgmthe | eg 88. The tongue 95 pressés against the insertion tab. 29 when
this tab is inserted:into. the aperture 93-and prevents it. from slipping.out
of the contact 5. -. .- "An aperture 95 i5 -also provided in the bottoni ° -
portion 86; it .matches an insertion aperture 96 that can be seen in Fig. 1,
for instance. Contact tabs 97, 98 provided on the contact spring 73 are
associated with the aperture 95, which extend sloping toward one anot her
and serve to firmy clanp a conductor inserted through the aperture 95 into
t he contact 5. In Fig. 6, a connection elenent la is shown in a
nodi fi ed enbodi ment. Were it matches the connection elenent 1 shown in
Frg. 1, the sane reference nunerals are used w thout further description,
provided with an "a" after the nunber for the sake of identification. The
di stinction fromthe above-described connection element 1 resides in the
nodi fi ed enbodi ment of the strip 28a. This %%rip i's connected via the
bottominsertion aperture 96a with the contact 5 disposed in the interior
(Ei g. 5). T? tEatfrg;theI hegsdg.i pTRE NGBS preskés a@a@ksa%'ltei @AsSdEionS Rab
that part of the 3 t t .

I nsul at ed housi nzg I%%Eeﬁlis(r]\%g ? ?gﬁn{éggkgg%ﬁégp %%ﬁeé%lglg%é%ga allng gée?\‘]t;é}g: 3t

ri ght angle avvaygfél%.rﬁ]t]ﬁ'@iﬂ%c%th t Y ©958F%8ri ng on the bottom | la and is
retai ned by the contactAn apertyre 88 isf alge ruovided igpithagogt:omhpertian 86;
visible in Fig. 35t ddtechesnan ninsgrtiacappiture be tieateaal bé el IRNBiQANANT,
LRE Somce o oyl ki g 05 Le"piut ol G50 ROALINL ity
drawi ngs, the st |r7|§n§,l[3% aﬁ%PCisﬁ'etd. w#ﬁ' st%een%%el oo gp'prwg‘flggrée’&teggﬁ&g}}g in
cases where no af@r¥TheRe RW/INESt 3Rd serve YR fAERhE F1eaAP2 JINEuSEPT pinserted
I n ot her enbodi nthreugh fthe sapaeykupay?hHdnboditie edntarth 5t.hat

In Fig. 6, a connection element la is shown in a modified
embodiment. Where it matches the connection element 1 shown in
Fig. 1, the same reference numerals are used without further
description, provided with an "a" after the number for the sake of
identification. The distinction from the above-described
connection element 1 resides in the modified embodiment of the
strip 28a. This strip is connected via the bottom insertion
aperture 96a with the contact 5 disposed in the interior (Fig. 5).
To that end, the strip 28a is bent in its neck portion 31a, so
that part of the neck portion rests flat against the bottom 1lla of
the insulated housing 4a. The insertion tab 29a of the strip 28a
is bent at a right angle away from the neck portion 3la resting on
the bottom 1lla and is retained by the contact tabs 97, 98 of the
contact spring 73 that are visible in Fig. 5. The remaining
description in terms of the dimegsioning, use and embodiment of
the insulated housing 4 appliééfaorrespondingly to the connection
element 1la. SR

In a further embodiment, not shown in the drawings, the
strip is not slit. This embodied is preferred above all in cases
where no additional conductor is to be connected at the strip.

In other embodiments, the strip may be modified such that



19, . the transition point 37 is.shifted somewhat inward into the neck
portron 31 or- outmard townar d. t he:hook portion -36. . \Wat--i's- essential is
that it be located at a di'stance fromthe plane def i ned by the engagenent
surface 9. Moreover, -it° should be at a .distance fromthe end 41 that is
equal to at |east half the width of the neck portion 31. For maki ng
an el ectrical connection between a conductor and an electrically conductive
part, and especially for connection of a protective conductor, a connection
el ement has been provided that, to forman insul ati on-piercing connection
with a plastic or netal support surface and/or of a line connected to other
component units, has a strip which may be slit as needed. This strip is
bent at an angle on its free end and firmly joined to an insul ated housi ng,
whi ch contains contact means for connecting an el ectric conductor. Wen the
connection element is nounted on a support surface, the strip is placed in
hook fashion in_a 3? fabr%ﬂeted aperture and-inserted with a press fit into

the aperture by }F SSERPECIRT PRENY Ut ﬁt%ﬂ'%ﬁﬁﬁ‘?ﬂf"’%? Wrﬂf iptR dhegpeckn.
Met-al support ske¥tions3beareutward doward tifher bogk pRshhen 6| cWeatpder t
surfaces form aessdmtiigknis fthatt b Yd n6catnd whya afistlhed bhethe Planear €

connect ed. defimﬁ B ride eh&&}en@ﬂt' &5 falcB o en(ido?'ggvélor 'ﬂ:ngh&lltpﬂg at a
portion, is-desi in_ter (% h _and_r.li |d|ty % f
O ever. wni ch taRARspI Pk Thecend @} Bt Ne”Bmdd, Yoret et iy
provi ded in t he®§ UfiSoPeck RoF&den 3the hook portron engagi ng the support
surface from behi nd i Pornskingdan [electiiddle comestivn \balorkeni a ¢drduetipp carid
surface and pregseascatai&siiyt bendirtidvai gl heﬁcﬁ(ﬁspré@mﬂweoﬁtééﬁéc%mn of
swiveled. As 390%1%% Lif %:t%dgct% %ftg TRE)Y {tén gﬁe{%@qr Baly, | SeovlihEq NOOK
port i on, agar nst S suppor ahe COI’I’ESpOﬂ%
poi nt  of form an insu at:r.on- :r.erc1ng connectlon with a plastic or
metal support surface and/or of a line connected to other
component units, has a strip which may be slit as needed. This
strip is bent at an angle on its free end and firmly joined to an
insulated Housing, which contains contact means for connecting an
electric conductor. When the connection element is mounted on a
,support sufface, the strip is placed in hook fashion in a
prefabricated aperture and inserted with a press fit into the
:aperture by pressure on the insulated housing, by way of lever
action. Metal support surfaces become contacted thereby.
Nonmetallic support surfaces form an abutment for the line, by way
of which other parts are connected.

' The strip, bent on its free end and forming a hook portion,
is designed in terms of its width and rigidity such that it forms
a lever, which facilitates 1nsertion of the strip into the
aperture provided in the support surface. The hook portion
engaging the support surfacé from behind is inserted through the
hole provided. in the support surface and presses against the back
side thereof when the strip is swiveled. As soon as the strip
rests with its free end, that is, its hook portion, against the
back side of the support surface, the corresponding point of



20, jrcontact defines the pivot axis about which the strip with the housing .
JOlned toit is to be pivoted on the suppor t- sur f ace:: , The spaC|ng bet.ween. .
t he neck portion and. the hook portion is relatively sllght “while the | ever”
overall is relatively long. - The lever is formed by the strip and is

| engt hened, further by the housing that holds it. The lever ratio$ thus
produce a major anplification of force. This neans that the connection

el enent can be placed without a tool or other aids on the support surface
in such a way that the strip is seated with its neck portion in the

I ntended position in the aperture. Once the hook portion has hooked into

t he aperture and the housing has been sw vel ed agai nst the support surface,
t he neck portion noves easily into the aperture, even if the neck portion
is markedly oversized by conparison. Reliable electric contact-nmaking with
t he support surface, which for instance’is in the formof a netal sheet, is
thus assured. Layers of paint or oxide are readily penetrated. No

addi tional attacombatt Mefiaes ihehpivots ake¥SaboukV&hfctD FI:hE h@taiipk QitlQ the
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portion and the ortion eac elﬂ?°8 ﬁqgl $ stralght
portions of a sFEERLHRLY s%%‘i"?tp wirhie; é‘hﬁo’f?‘{e\?ng"a?@]-béﬁt r%&afd-ﬁe&ngl@%f
preferably at | &8st l9Giris] foxpmednby chihet htrip Asdais dsugthemsd FugtRey\byClBhés
at nost 90[ err] noasiky RbkeeRsldshet e ahePDévdrORa 8ISk thGsPRkauRRM hi P or NI S

preferably acut qmgg_]% a'%ﬂéntgke Hikect 'r%xtﬁ]é‘tnb %éﬁ?jte O]rge?%s b |%f?{ree :22

or in other words tion on

before the housi ﬁﬁ 'P"e °ﬁ?t"ﬁ“ﬁhf’§te%d=3§én%t°t§a¥f% 8R the Sélepm? tsurface
surface. This addusech hyaytthatntbk stoipi tm'seatéed betlir atw reckl poetianctihon
into the aperturtke iﬁﬁhﬂdhdtpddﬂtlbﬁleﬁ@étépﬁiture. Once the hook portion has

hooked into the aperture and the housing has been swiveled against
the support surface, the neck portion moves easily into the
aperture, even if the neck portion ‘is markedly oversized by
comparison. Reliable electric contact-making with the support i
surface, which for instance is in the form of a metal sheet, is
thus assured. Layers of paint or oxide are readily penetréted.

No additional attachment means, such as screws, rivets or the

like, or additional operations are required for contacting the
support .surface. '

The strip can be economically made as a stamped and bent
part; the neck portion and the hook portion may each individually
be essentially straight portions of a sheet-metal strip. These
portions are bent at an angle of preferably at least 90° to one
another. As a result, an angle which is at most 90° forms between
the neck portion and the"hook_ﬁdrtion. This preferably acute
angle has the effect thdt the strip rests by its free end or in
other words its hook portion on the back side -of the support
surface before the housing rests with its engagement surface on
the support su:face.. This assures that the neck portion will be
drawn by lever action into the aperture, and that the hook portion



21« willirest with its tip on the support surface once the connection

el enment is-installed. By neans of the strip, the support surface . -
itself iselectrically connected; the neck portion is pressed’into the. . *
aperture and is held there with a press fit. This can be acconplished by -
form ng the neck portion with a cross section whose outline cuts into the °
edge of the aperture. In that case, the neck portion has edges that cut
into the wall of the aperture. Secure electrical contact-nmaking is thus
achi eved. If the hook portion is at a relatively acute angle to the
neck portion, then the strip on insertion into the aperture can bend
sonewhat as needed, enabling an adaptation to support surfaces of different
wal | thicknesses. |If bending of the strip on insertion into the aperture is
to be avoi ded, however, and if the strip is intended to rest with its hook
portion as flat as possible against the2dupport nmeans, then the hook
portion is located with its free end at a distance froma plane defined by

the engagenent will amatobitthdtBotis R tHdi supBbst Aeeats dHoeTOhE EShn@kE8dn aS
the wal |l thickngssm&ft iBeisldaR9Ld. surface on which the connection el ement

" -is to be nounted. The o k R can _easily be introduced into
“the aperture if the wi ot he olist fe r%)%’r&h&n SYRPORE BPEraqe, dfsele 3/ dt h of
~the hook porti off e"l‘ﬁé"?éﬁgtqﬁ’nﬁfq% B8 Kngs PPERiahaa| pressedeintmithet he
~width of the nedkeytwrei and isl heldidtheraseittt hepséss [gitan ddsi 8aerdeed Wi th

| ever action i naGediiplGehed BYOlE8Emingiksd ﬂ@.&nﬁof@:ﬁin E}Qt@FhercE-%QSsé’HttiBn
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strip is forked ron 2and- neck Y51 habe
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connection w t hSgFYieneleqiricali contactredltingbiy tlaasr avleieved.t he regi on of

t he If the hook portion is at a relatively acute angle to the

: neck portion, then the strip on insertion into the aperture ean
bend somewhat as needed, enabling an adaptation to support
surfaces of different wall thicknesses. If bending of the strip
on insertion into the aperture is to be'avoided, however, and if
the strip is intended to rest with its hook portion aslflat as
possible against the support means, then the hook portion is
located with its free end at a distance from a plane defined by
the engagement surface of the housing. This distance is at most
as great as the wall thickness of the support surface on which the
connection element is to be mounted.

The hook portion can easily be introduced into the aperture
if the width of the neck portion is greater than the width of the
hook portion. The length of the hook portion should exceed half
the width of the neck portion. In that case, the strip can be
inserted with lever action ints’ circular holes, which means that
no apertures with special shapes are needed.

A versatile design is obtained if the strip is forked, so
that the hook portion and neck portion have one continuous slit,

- open on one edge, which is suitable for forming an SBIP connection
with a line. The slit is preferably narrower in the region of the



22 wneck portion than in the region’of the hook portion. This makes it
possi bl.e, in addition.to and: ndependently of ‘the.support Sérface, to e
connect a conductor that is_connected to further el enents. These may for _ .-
i nstance be parts provjded on the electri.cal devi.ce-or.~.conponent units. that
are to bé nmounted independently in insulated fashion yet nust al so be
grounded. It is .thus also possible for an electrically nonconductive-
- support surface to be provided for the connection elenent, and for the
desired contacting to be effected with a conductor inserted into the slit.
- The insul ation-piercing connection between the conductor and the strip
. occurs on insertion of the strip into the aperture of the support part, by
- means of the lever action of the strip braced by its hook portion on the
- support part. This can be done without thg aid of tools and involves only
slight forces and can therefore be done manually. It is not inportant
whet her the line is bared of i n_sul ation _befor-e i nsertion or not. A
conti nuous | i neneplatPoréien thgnain hhehtegiconatckhohogh prition; d&hisamakeso
be connected. |fitnseddble tin adaitienpes ind éndégendshtiplcr khaesugperbe
connect ed. Eurﬂa_ees?@fo?ﬁu?ss (RRGuSRA thit Li_@e cShhddielaled %:E%Et ure,
ich is secure 1,.NS ater_l ogsenitn I s achieyed if . ne ortion
has an engageman%‘ s%(fl%l‘derhﬁfgcg?%f"gs%%n - geipr? tﬁeplfﬁvalﬁggd%rf%neeg by the
engagenent sur f SLeCCIARAL cAgyicsner Gopeorent ¥pi $ thad: are it ke BApeAt
surface with i tén@}mgen’em ighduswlerteqd fashiestyet Myst aksd be gitdvadegdi delt
W th tﬂe EOOk pasttHis also possfﬁl@tﬁQCiﬂélElbcﬁﬁﬂﬂﬁlﬁrhﬁ&zdﬁﬂﬁ&&ti\ie RRppbbte to
- move the housi ngulfar ot ie HUDREL £SHILAL SohRle b iBW KELIIE, "B e End
~ detent. body, di sgo e ontt_' é%enga eMENt - SUT Face ol?’ t%e ouéigg%e or. ,
~exanple. This d8¢® e‘?b&ﬂ?,a‘?f'%nﬁo ?&seﬁeqts‘:’dnﬁﬂ'&é‘t cf’tﬂWb’c Thiedyinto
~ correspondi ng apbetsiids pPhyyiigedlitionhpiengipgreonnection between the
conductor and the strip occurs on insertion of the strip into the
aperture of the support part, by means of the lever action of the
strip braced by its hook portion on the support part. This can be
done without the aid of tools and involves only slighé forces and
can therefore be done manually. It is not important vhether the
line is bared of insulation before insertion or not. A continudus
line that leads to a further connection on both sides can also be
connected. If needed, it is also possible for multiple lines to
be connected. .

An especially strong seat of the strip in the aperture,
which is secured against later loosening, is achieved if the neck
portion has an engagement shoulder located essentially in the
plane defined by the engagement surface. While on one side the
strip rests on the support surfage with its engagement shoulders,
it rests there on its other siﬁé'with the hook portion.

An attachment meatis that makes it possible to move the
housing toward the support surface in a swiveling motion is a
detent body, disposed on the engagement surface of the housing,
for example. This detent body; as long as it is not yet

interlocked with corresponding apertures provided in the support



23¢ -surface, enables the.sw veling nmdtion required for inserting the strip .
into the aperture and ‘does not fequire any additional housifginmotioen: of any
kind for attaching the housing to-the-support surface.. In principle, any
ot her connecting devices, such as screws, clanping brackets or the like,"
are al so possible as the attachnment neans. The housing is preferably
formed by.-two housing parts positively joined together. The positive
connection may be a snap-in or detent connection, which nakes for
especially sinple assenbly processes. However, other types of connection
are al so possi bl e. The connection el ement may be used advant ageously
for connecting different parts that are at different potentials, if the
housi ng has at | east one connecting nmeans for connection with other simlar
housi ngs. The connecting means preferably,forms a positive engagement. A
connection el-enent can then be put together fromindividual housings that
can be used for connecting protective conductors, phase |lines, neutral
lines, and as n&&faFeot lesnthe tsyivabing) pptiem required foraingrnting. the
connecti ng meanstxzie ibyovithe apertianphed gicesyast hmgudee ciryo aBlittivmadi ngs and
correspondi Ng I h&ising"ASELHPLE AkY kihBCrdl QR¥EShingtRE KR iIRGCESTRR! V.
provided wth d&}gﬂ%@&@& T.henh‘%%%'né‘?%l C,aQn% hé&egec&gﬂe%%{nt O9SINEL | Mhdh
simpl e way, by 1ntroducrin THe 1155 Thto 'hé or respondi ng g?ooves ahd”
pushi ng them as3$ f°TRYSy RhAWPURT Hackets (qrofhe like, apg alSocpPsgiRlecas;he
mani pul at ed wayattachmanboteanse strip and the contact neans located in the
housi ng is obtained i frhéheouwsaRgald prea&tadlys fontdd biRO¥wds Ihdiging gaatksl nal ,
. Which is formedyddy yehy & @kat Bethbr! ClilleNSoditd ve! E6iddAabLYnsPREAGL S @
| connection shaf sna; -ri?lvggeéiet%?xtt cc?nnce%@ gr?,t W gc ‘ma egnfgzh ees%%gg.gf]t.y %?nglés
assembly processes. However, other types of connection are also
possible.
- The connection element may be used advantageously for
connecting different parts that are at different potentials, if
the housing has at least one connecting means for connection with
other similar housings. The connecting means preferably forms a
positive engagement.. A connection element can then be put
together from individual housings that can be used for gonnecting
protective conductors, phase lines, neutral lines, and as needed
other lines to the applicable electrical device. The connecting
means are by way of example grooves formed onto the housings and
corresponding ribs, insertable into the grooves, which are
preferably provided with detent means. The housings can thus be
~ joined together in a simple way, by introducing the ribs into the
corresponding grooves and pushing them as far as their detent
position. K e
 An especially eaé&ly:ﬁanipulated way to connect the strip
and the contact means located in the housing is obtained if the
contact means has a springy clamping terminal, which is formed in
such a way'that it retains and électrically contacts a connection

shaft, provided on fhe contact body, when the contact body is



24 ¢ finserted by its connection shaft  into the housing. This springy
clanping term nal can be nmade.by sinply cutting suitable contact tabs-out
of the contact neans. For instancé, two opposed contact tabs can bétween
themfirmy clanp the shaft of the strip inserted between thejir free- ends.
Various changes and- nmodi'ficati ons may be made, and any features described
herein in connection wth any one enbodi nent nay be used with any of the
others, within the scope of the inventive concept.

25 1. Electrical connection element (1) to provide an

24

inserted by its connection shaft into the housing. This springy
clamping terminal can be made by simply cutting suitable contact
tabs out of the contact means. * For instance, two opposed contact
tabs can between them firmly clamp the shaft of the strip inserted
between their free ends. '

Various changes and modifications may be made, and any
features described herein in connection with any one embodiment
may be used with any of the others, within the scope of the
inventive concept.



ekectrical connecti on between a conductor (43) and an electrically
conducti ve:device, -especi.al Lyt o;:provide a connection for a protective,
optlona[Iy groundlng conduct or-; Fz*a- sai d connection el enent conpr|5|ng
a housi ng- (4) of Tnsulatlng naterial f or med | at :
engagenment” surface (9), adapted to be placed a ort surface (7)
on sai d device, said support surface being for tgally
plate-like region, and at |east one aperture (EMM:H . at | east
one attachnent nmeans (12) carried by said device.and for attachlng sai d

device to said support surface (7); at | east one contact elenent (5)
| ocated within said housing (4) for connection to at | east one electrical
line, and a netallic strip (28) electrically connected to said

contact elenment (5), said netallic strip being forned with a bend or crease
line (34) separating said strip into a neek portion (31) and a hook portion
(36), wherein said neck portion (31) -and said hook portion (36),
together with said insulated housing (4), forma lever (48) in which the
hook porti on, ggﬁg%égsertion t hereof through said aperture (45), passes
beneat h and be ocat ed under the support surface (7), and engages

agai nst and bei ng supported by said support surface (7), to permt at |east
part of the neck porti.onElédfriicalbecrpmetion mlementr(1ctboprdvigeugm sai d’

$Eerture (f5) electrical connection between a conductor (43) and anzﬁleifricagl y 2-
R e R e i T
engagement sur PXCESFEY ‘"bf° FEPAGSEA and extends out war d
al ong the pl ane; thatsaidi GO*lmtlpDrlen(:mnrssmg an angle to said neck
portion (31) and is fomwRdingi@yi 8y MsaYatimmasetidinFokaseritaush ng (4);
and essentially flat engagement surface (9), adapted to be placed
against a support surface (7) on said device, said support surface
being formed with an essentially plate-like reglon, and at least
one aperture (45) therein:;
at least one attachment means (12) carried by said device i
and for attaching said device to said support surface (7);
at least one contact element (5) located within said
housing (4) for connection to at least one electrical line; and
a metallic strip (28) electrically connected to said
contact element (5), said metallic strip being formed with a bend
or crease line (34) separating said strip into a neck portion (31)
and a hook portlon (36),
wherein said neck portion (31) and said hook portion (36),
together with said insulated housing (4), form a lever (48) in
which the hook portion, upon ;pgg;tion thereof through said
aperture (45), passes benéath and becomes located under the
support surface (7), and”énaages against and being supported by
said support surface (7), to permit at least part of the neck
portion (31) to be passed by lever action through said aperture
(45). _ -



that.said bend or crease.,line (34) i$ located on the other, side of the

pl ane froni'said |nsulated h0u3|ng ¢4). o 3. The connectlon elenent
of claim1, characterized in that said neck portion-

portion '(36) are each individually -essentially stralght port| :
metallic Strip (28). 4. The connection ele ﬁﬂﬁ“&&
characterized in that said neck portionh (31) has a ose
outline cuts into the edge of sald aperture (45) provfded in the pl ate-1ike
regi on of said support surface. 5. The connection el enment of
claim2, characterized in that said hook portion (36) is located with its
free end (41) at a distance, froma plane defined by said engagenment
surface (9) of said insulated housing (4), that is at nost as great as the

i wal | thickness of said support surface (7)*%on which said connection el enent

(1) is to be located. 6. The connection elenent of clalntl
characterized in that the_wi dth of said_neck-part 9?1% & t han
the width of said hoo k2 or e (ﬁm(nggj:mn elemen f C a m hara erJ.ze in

27 7. ThatcemitederbrrartdApn(31df ig| kngnted esrantdatly Regpppdigar
sai d hook porti ar @3flarnedefinenpiyhsdithengsgapentit surtdeen (dpldf shédw dt h of

sai d neck porti OhstBdted housing (4) and extends outward along the plane; that
said hook portion (36) is at an angle to said neck portion (31)
and is formed pointing away from said insulated housing (4):; and
that said bend or crease line (34) is located on the other side of
the plane from said insulated housing (4).

3. The connection element of claim 1, characterized in
that said neck portion (31) and said hook portion (36) are each
individually essentlally straight portions of a metallic strip
(28).

4. The connection element of claim 1, characterized in
that said neck portion (31) has:a cross section whose outline cuts
into the edge of said aperture (45) provided in the plate-like
region of said support surface.:

5. The connéction element of claim 2, characterized in
that said hook portion (36) is located with its free end (41) at a
distance, from a plane defined by said engagement surface (9) of
said insulated housing (4), that is at most as great as the wall
thickness of said support surface (7) on which said connection
element (1) is to be located. ~

6. The connection element of claim 1, characterized in
that the width of said neck portion (31) is greater than the
width of said hook portion (36). -



8., The connection el ement of claimI; characterized in that said strip (28).
is forkedf so. that sai d.héok, portlon (36) -has a slit:; (42) poi nti‘ng ‘anay )
fromits free end (41), -said slit “extending at |east. as far as into said:
neck portion (31) and mh1ch forms a slit blade cohnection for insertion and
retenti ol of said conductor. . '9. The connection el enment of claim1l
characterized in that said neck portion (31) of said strip (28) has at

| east one shoul der (32, 33), which is located in the plane defined by said
engagenent surface (9). 10. The connection eleﬁgﬁ?\ﬁf\eLaLgléﬂy\\
characterized in that said attachment neans (12) is sha ch a

that it allows said insulated housing (4) to be brought! MW /l//”//q
-

motion, to said plate-like region and to pe attached t her etto. ¢
The connection elenment of claiml, characterized in that said attach
means (12) has at |east one projection (12), which is located at said

engagenent surface (9% of said insylated hou5|n%8% é and can be attached to
at | east one attachmeht 5% CORREIEABT SifmE0 atd LR5poHETiEshs dRe

(7), by a for ne’éh%tn&plﬂrh%:aecum (36) has a lamthThhat dsnogreatsr dhanchaliof

. claim1, CharacthﬁledﬂhldfisB&a Beikd porsidmat(ed) housing (4) has two insul ated

. housing parts 28

5 8. The connection element of claim 1, characterized in
that said strip (28) is forked, so that said hook portion (36) has
a slit (42) pointing away from its free end (41), said slit
extending at least as far as into said neck portion (31) and which
forms a slit blade connection for insertion and retention of said
conductor. '

9. The connection element of claim 1, characterized in
that said neck portion (31) of said strip (28) has at least one
shoulder (32, 33), which is located in the plane defined by said
engagement surface (9).

é' 10. The connection element of claim 1, characterized in

: that said attachment means (12) is shaped in such a way that it
allows said insulated housing (4) to be brought, in a swiveling
motion, to said plate-like region and to be attached thereto.

11. The connection element of claim 1, characterized in
that said attachment means (12) has at least one projection (12),
which is located at said engagement surface (9) of said insulated
housing (4) and can be attached to at least one attachment
aperture (46), prov1ded.on said support surface (7), by a formed
| snap-in connection.

12. The connection element of claim 1, characterized in
that said insulated housing (4) has two insulated hou51ng parts




: grooves (64, 65) fornmed on said insul ated housings

(2,5 3)» shat can be joined together by positive engagenent . 13. _
The connecti.on. el ement of.cl.aim 1, characterized. in that- said- |nsulated -
housi ng (4)-.has® at- 1 east: one-connecti ng means ‘ (62, 63; 68, 70)- for.* :
connection to other S|n1Iar i nsul at ed housi ngs (4;_____———-——&4——?he* o _
connecti on.el enent -of ‘clai m 13, characterized in that d neans-
(62,-63; 68, 70) for joining the insul ated housi ngﬂ“ﬂi@ |m§!‘ !1 gr have

b 70) of

- an adj acent insul ated housing, which ribs can be inserted into sald gr ooves

(64, 65). 15. The connection el ement of claim 14, characterized in

. that said grooves (64, 65) and ribs (68, 70) formed onto said insul ated
- housings (4) are each provided with an interengagi ng projection-and-recess

icharacterlzed In that said contact neans (

| means (66, 69). 16. The connection el enent of claiml,

8 .has a springy clanping
terminal (72, 73), which is formed such that-it holds and electrically

' contacts an inser 2',| og t@tpat( 220 B g\g&ﬁg‘?z%%eég%ld b?ta%’agl ngﬁ 3?@%}?%%? strip

rng (4).

13. The connection element of claim 1, characterized in
that said insulated housing (4) has at least one connecting means
(62, 63; 68, 70) for connection to other similar insulated
housings (4).

(28) is inserted Insertion

14. The connection element of claim 13, characterized in
that said connecting means (62, '63; 68, 70) for 301n1ng the
insulated housings (4) to one another have grooves (64, 65) formed
on said insulated housings (4) and ribs (68, 70) of an adjacent
insulated housing, which ribs !can be inserted into said grooves
(64, 65). '

' i

15. The connection element of claim 14, characterized in
that sald grooves (64, 65) and ribs (68, 70) formed onto said
insulated housings (4) are each provided with an interengaging
projection-and—recess means (66, 69).

16. The connection element of claim 1[ characterized in
that said contact means (5) has a springy clamping terminal (72,
73), which is formed such that it holds and electrically contacts
an insertion tab (29) provided on said strip (28) when said strip
(28) is 1nserted by its insertion tab (29) into .said insulated
housing (4). )



