REPLACENMENT' SHEET W RE RETAI NER FOR CONNECTI NG WRES I N LCNVV(LTAGE
CclRCUI TS OF ELECTRI CAL APPARATUS Field of the Invention: Th venti on
relates to a wire retainer for connecting wires in | owvolt 09,4
el ectrical apparatus, having a base provided with fasteners,", and” r_ra\frﬁgrA@tBFEN
| east two | egs joined to the base, 1jh&d h\g@ﬁasyga,r Réplabsdgs a com K

s dhaﬁﬂel

receiving the wires is defined, V\/m ne side over its I :
form ng-a wire insertion opening, i ng-el astic hol d- back
means for wires received in the chad ed, these wires normally

being in a position that defines the free through cross_section of the
channel and/or of the lateral wire insertion opening. Background In the
wiring of lowvoltage circuits, e.g. to about 220 to 340 V, of electrical
apparatus, such as in smﬁtchboxes, | SINGAPORE | xtures, etc., but also
on circuit boards or circuit panels and the like, the electrical wres
ext endi ng between the various connection points of the circuit
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cabl e Rarnesses to a neans of -2- hol di fjg TW’r%Fﬁ %@ EEN |
n order to attain a nedhani *% ?%ble

hol der s, retalnlng s
appar at us desi gn. long wires that are placed individualty

require support and. retentlon at internediate points, in order to define
precisely defined wire paths and to assure that no undesi red novabi lity of

;gga\rM;a{ ﬁ: IOSC:JLSOD‘Q’P;HCholnl»ﬁ%iﬁe’éa@n#nﬁ:?qﬁpﬁﬁh.a?oﬁb'1fntLoﬂglof’fagé' nesnghen the
i e.in a | arge nunber of
versatile wire holders for w FérCUItianuEthﬁc% Erat?}s t he fgr m of round and

flat cables, which are enbodied for instance in clip formor in the manner .
of U shaped bows, et iwemtiohosetésels atviee velaii tarsfoni wistngalagoytstiai ned.
Straps, tabs Olowlvoiiagk @ 1RaktsSofeRctrical apparatus, comprising a base provided

with fastening means and at least two legs joinéd with the base, between

which legs a continuous channel accommodating the wires is defined, the

channel being open on one side over its entire length and forming a wire

insertion opening, with spring-elastic wire hold-back means accommodated in

the channel being associated with the channel, and with these wires normally

situated in a position confining the free passage cross section of the

channel and/or of the lateral wire insertion opening.

When low-voltage circuits of electrical apparatus are wired, e.g., in
switchboxes, luminaires, etc., but also on circuit boards or switch panels
and the 1ike, the electrical wires extending between the various connection
points of the circuit elements are either assembled into often prefabricated
cable harnesses or are laid out individually. It has been known in practice
to fasten cable harnesses to the substrate by means of clips, wire-pack
clips, retaining straps, and the Tike to obtain a mechanically stable
structure of the apparatus. Also relatively long wires which are laid out
individually require support and retention at intermediate points in order
to establish well-defined wire paths and to ensure that there is no
undesired mobility of the conductors as this would cause unacceptable
conditions during operation of the apparatus. In industry, there exist a
large number of dissimilar wire retention means for wires also in the form
of round and flat cables which are configured, e.g., as clips or in the form
of U-shaped straps between the legs of which the individual conductors are
retained. Strips, tabs or lid-like parts are moulded onto the extremities
of the legs and, acting as hold-back means for the wires, after insertion
of the wires into the channel, are either locked in a special operation or
snap on automatically to close the wire-insertion opening to an extent such
that the conductors can no longer exit from the channel.

o
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i‘orrred onto the free ends-of -t-he-legs, acting as hol d-back nmeans for the
Wi res after the plThissKeeyii he wires in the channel by locking in place

either in a single 2 Blen ffappi ng toget her aut omat+ed Ty, 10 zecder
to close the wire i El}ﬂ"}ﬂ”H ng enough that the wiresiScdn-"ng, l-anger
escape fromthe chan : i feature common to these kﬂ_é"ﬁrf_ﬁ"ﬁ‘iﬁ“ 2
retainers that they are formed such that_the wires aré=pFes:

channel receiving themthrough the insertion opening in a notion oriented
transversely to their, longitudinal direction. Wth increasin
rationalization of eiéip’ﬁa? ég'ﬂ‘g“ %ﬁ LBt fhese KR Mg eia naesmeaps thady ¥ i ng
W ring aut omat pteafenfiguigd podhatndediing arecngpsed ingo hewhisriccommedntintbl e

har nesses. Toclidnad! Ehrdyghathed iheeridi chCepering blyoo movesent S@dpenddtutdr ts thwved
under program ¢ggtfudinaPifectaot al ong a predeterm ned placement path

L | her i i he.
e e Conn e A% B! gy BAINEE Ll BRIy BELBARE, b
from one conne®t'FBnthfoferire &0 hpve demated yird pg whithoutnpredeiRt r8Foré BNt i on
poi nt's requir epref@irdtatedlcsble dmepswi Fer [teisgiunpeset loan employs a wire-laying tool
which, controlled by a program, is moved by a robot along a predetermined
placement path between the connection terminals to be interconnected and
which, on this occasion, continuously runs the wire paid out from a reel from
one point of connection to the next. If the arrangement of the connection
points necessitates wires of increased lengths, wire-retainers must be
provided at intermediate points of the laying path, as indicated above, and
these retaining means are stationary and the wires must be placed into them.

The wire retainers known so far require either that the wire-Taying
tool perform its own operation of placing the wires into the wire retainers,
which usually requires additional placement motions oriented perpendicular
to the direction of laying, or the wires, after having been laid out, must
be inserted by hand into the wire retaining means the wire hold-back means
of which may aiso have to be closed by hand afterwards.

It is therefore the goal of the invention to create a wire retainer
for wiring work in low-voltage circuits of electrical apparatus, which
retainer is suitable for fully automated assembly of the wiring, particularly
by using a wire-laying tool moved along a predetermined path in such a way
that it does not retard the wire-laying process.

In order to solve this problem, the above-specified wire retainer
according to the invention is characterised in that the channel is designed
so that a tool protruding through the insertion opening and moving in the
tongitudinal direction of the wire can pass through the channel over its
entire length and that the legs delimiting the channel and/or the wire
hold-back means are configured so as to yield temporarily in spring-elastic
fashion to the tool passing through.

This design of the novel wire retainer achieves that the wire-laying
tool can pass through the wire retainer during the laying motion along the
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as already noted-wirte retainers nust be provided at internediate - 3-
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addi tional placenent notions oriented transversely to the placenent
direction, or the wires, after placenent, nmust be inserted by hand into the
wire retainers,Profesedingdr i aprieet BHEK e AP ARY aP¥e HalEVlee HENUE S8t by
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which the wire is securely held without need for additional measures,

especially manual measures, for this purpose. 1In addition, if necessary,

wires can be inserted manually through the insertion opening and are

retained as safely.

In one embodiment, the wire retainer may comprise at least one holding

‘member which at least partially extends beyond the wire-insertion opening

and is configured and/or supported in spring-elastically yielding fashion.

This hold-back member may be a flexible tongue mounted on the side of the

wire-insertion opening, and, in a preferred embodiment, the arrangement is

such that one such flexible tongue is provided on etther side of the channel.

The extremities of the two tongues may either terminate in closely spaced

relationship or overlap each other. Particularly simple conditions result

if each of the tongues is configured as an upright thin platelet which by

the passing tool can be pushed aside 1ike a swing door or bent and which

returns to its initial operational state under the influence of its intrinsic

elasticity.

In order to ensure orderly distribution of the retained wires, the
channel can have at Teast one pocket-Tike widened portion the inner width of
which is smaller than, or equal to, the outer diameter of the wires. The
wires are clamped into this pocket-like widened portion; they are situated
in a row in side-by side relationship or one on top the other. The wire-
laying tool itself can insert the wires from the channel into the pocket-like
widened portion, with the wire-laying tool performing a small lateral
movement for this purpose.

It is also possible to subdivide the channel in the longitudinal
direction by at least one separator member protruding from the bottom so
that there is obtained a double channel or a multiple channel in which the
various wires and wire groups are retained separate from each other.

The wire retainer is a single-piece member made from an insulating
plastic, e.g., polyethylene or polyamide; its shape can be to a large extent
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especial ly ma'nutera] Yy ovér an extenged length.

It also proved to be advantageous to have the wire retaining means
comprise spring-elastic clamping means for the wires placed into the channel,
with the clamping means adjoining the channel on at least one face. These
clamping means have the effect that, when the wire-laying tool enters from
the front face, the tool passes first through the clamping means which,
immediately after passage of the wire-Taying tool, apply themselves
automatically and clampingly to the inserted wire and retain the same in its
position before the wire-~Taying tool has run through the channel proper and,
hence, releases the wire portion situated in the channel.

In a practical embodiment, the clamping means can comprise at least
one spring-elastic clamping clip which extends over the height of the
channel and, together with a facing clamping clip or an abutment defines a
point of clamping. At this point of clamping, wires which were inserted in
succession are retained in precise order and superposed relationship in a
row, which implies the advantage that at least over sections close to the
wire retainer, there are obtained equally long and equally configured wire
placement paths for the individual wires. If the wires were arranged in
side-by~side relationship or without order, bending of the common placement
path on the horizontal ptane would result in different ptacement paths which
would pose difficulties to programming the wire-laying tool or would cause
undesirable wire crossover. '

In order to enhance the clamping effect, it is convenient to delimit
the point of clamping at Teast on one side by the clamping edge at a
clamping clip or at the abutment. Such a clamping clip and/or abutment can
have a funnel-Tike inwards pointing insertion ramp for the tool; this can be
obtained in a simpler way if the clamping clip has a substantially
.part-cylindrical coiled-in wall section arranged at a support arm joined
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fl exi-bl e tongue supported a y of thesw re insertion opening, and in a
preferred enbodi nent the arrangerrent I's such that one such fl exible tongue
is located on each side of the channel. The two tongues may be forned with
their free ends"idhtHedagner mithad T8hovith Wiy tndeined pygim atoffast andt Heits or
over | appi ng onkeigrot Herorder tteiigcredsepiobt 1d indihei omport esulmey bk separhtedofrgme i s
formed as a thifhesstBhdenphiad 8y st aindivitchodxtedgvemiat abastagarbef sihk ieylsed
spring-el astlca|l|el £0 the side or bent in a sinple way by the tool passing
t hrough, in the manrin

éér to Fgc1{}Qa€g passage of the wire-Taying vehicle, the
retaining member, which is arranged on at Teast one Teg, may have on the
front face a funnel-like inwards pointing insertion ramp for the tool.
Besides that, in order to facilitate the insertion of additional wires by
hand, this retaining member, like the aforementioned clamping means, may be
configured to have ah insertion ramp sioping toward the channel bottom.

The fastening means arranged on the base, e.g., in the form of pins,
expanding clips or the like, are conveniently configured so that the wire
holder is mounted in non-rotatable fashion and, hence, all the time maintains
its alignment required for the passage of the wire-laying tool. Finally, a
code, which can be read from the outside and facilitates identification of
the respective wire retainer and/or of the individual inserted wires by code
recognition means arranged on the wire-laying tool can be provided on the
base or on a part joined with the same.

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

Fig. 1, a perspective view of a first embodiment of the wire retainer
according to the invention;

Fig. 2, a plan view of the wire retainer of Fig.l to a different scale;

Fig. 3, a frontal side view, from the left, of the wire retainer of Fig. 2;

4, a side view of the wire retainer of Fig. 2;

5, @a side view of the wire retainer of Fig. 4, cut along line V-V of
Fig. 2;

Fig. 6, a perspective view of a second embodiment of a wire retainer
according to the invention; and

Fig. 7, a perspective view of a modified embodiment of the wire retainer of
Fig. 6, to a different scale.

The first embodiment of the wire retainer shown in Figures 1 to 5 has
a socket composed of two bottom parts 1 each of which bears a moulded-on
detent foot 2. The two detend feet 2 facilitate rapid mounting of the wire
retainer by press-snap fastening in appropriate bores in the base plate of

Fig.
Fig.
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hol di ng neanssf@kureaiid & @ey. received in the

The two bottom parts are followed by two facing, spaced legs 3 each of
which is moulded onto the full-length strip-like wall portion 4 and, together
with the wall portions 4, confines a rectilinear full-length channel 5 to
accommodate two wires shown at 6 (Fig. 5). Near the upper edges, onto the
two flat legs 3 there are moulded two thin strips 7 which, as shown
especially in Fig. 5 (at 80), are inclined inward Tike a funnel, and define a
wire-insertion opening running over the length of the channel 5 on the upper
side of the wire retainer. The front faces of the substantially trapezoidal
strips 7 (at 70) are inclined inwards like a funnel, whereby an insertion
ramp for a wire-laying tool 10, which is shown at 10 and will be described
below, is formed.

Following the channel 5, on the two sides of the legs 3 there are
provided wire-clamping means, each composed of two part-cylindrical coiled-
in clamping clips 11 defining a point of clamping situated symmetrically with
respect to the longitudinal plane of symmetry of the channel 5, with the
point of clamping extending over the height of the channel. The spacing of
the two straight edges 12 is smaller than the diameter of the wires 6 to be
inserted so that the same are retained securely in superposed rows between
the edges 12 at the respective point of clamping (see Fig. 5).

The two clamping clips 11 are moulded at 14 onto two strip-like support
arms 13 which form wall portions of the channel 5 and are moulded to the
respective wall portion 4 above the bottom parts 1. In order to increase
their hinge-like elastic movability along the fastening strips at 14, they
are separated from the support arms 13 by a s1it 15 over part of their
height, beginning from the bottom parts 1. On the other side, between each
of the support arms 13 and the adjacent leg 3, there is provided a separating
slit 16 which extends from above to the full-length wall portion 4 and
enhances the elastic movability of the legs 3 across the longitudinal central
plane of the channel 5.

Finally, at the point of clamping confined by the two vertical edges
12, each pair of clamping clips 11 has insertion ramps 17 which merge
downward in funnel-like fashion and facilitate insertion of the wires 6 into
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When a wire 6 is laid automatically, its extremity is moved from the
Teft (in Fig. 2) to the front face of the wire retainer by the head of the
wire-laying tool 10 moving under program control. The wire-laying head
enters into the angle region 20 the confining surfaces of which automatically
direct the wire retainer precisely to the wire 6 which is held in the wire~
laying head 10. In the course of the advance movement of the wire-laying
head 10, the two clips 11 are spread outward in spring-elastic fashion so
that, by yielding outwards, they allow the wire-laying head 10 to pass, with
the head entering into the angle region 19 directly behind the edges 12 and
moving from there into the channel 5 between the support arms 13.

Since the edges 12 extend along the angle line of the two brackets 18,
the intrinsic elasticity of the clips 11 automatically returns the same
immediately into their initial clamping position (Fig. 2) as soon as the
wire~laying head 10 has passed the narrow passage or point of clamping
between the edges 12. This achieves that the edges 12 clamp the wire 6 to
be laid directly behind the wire-laying head upon passage of the same and
retain the wire in friction-locking fashion so that a precisely ordered
placement of wires is ensured. _

When entering into the channel 5, the wire-taying head 10 impinges on
the frontal insertion ramp 70 of the two strips 7; the legs 3 with the strips
7 are pushed aside in elastically yielding fashion and, after passage of the
wire-laying head, return into their initial position as per Fig. 2, and this
occurs preferably before the wire-laying head 10 enters into the narrow
passage or point of clamping between the edges 12 of the second pair of clips
11. Since entry into this narrow passage or point of clamping takes place
via the funnel-like tapering angle region 19, the clips of the second pair of
clips are likewise spread by yielding sidewards in spring-like elastic
fashion when the wire-laying head 10 passes. They close automatically behind
the wire-laying head, whereby the laid wire 6 is clamped in friction-locking
fashion in the precise position also at this extremity of the wire retainer.
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conprising a base -fasteners secured to the base;
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edges of brackets 18 enclosing a 90° angle, in the ensuing laying movement

of the wire-laying head, the wire can be simply drawn in the axial direction
through the wire retainer without that the clips could get caught up in the
insulation or could damage the same. '

It is ensured by the above-described configuration of the clips 11
and the points of clamping confined between their edges 12 in vertical
alignment, that wires 6 which are laid in succession are kept in precise
vertical aligment in superposed rows between the edges 12, as shown in Fig.
5. Therefore, all these wires 6 have the same placement path close to the
wire retainer; horizontal curves of the wires at a common point of bending
can be given the same radius.

For example, when thinner wires are to be laid together with the wires
6 all of which have preferably the same outer diameter, or if it has to be
ensured that, for example, in wiring work on a ceiling, the wires 6 in the
course of time do not slip out of their clamping holders between the edges
12, the inwardly directed strips 7, which overlay the channel 5, become
effective. Their extremities overlay the inner width of the points of
clamping between the pairs of edges 12 and in this way ensure form-locking
retention of the wires 6 accommodated in the channel 5. Since the strips 7
are bent inwards in hook-like fashion (see Fig. 5), even wire portions,
which for some reason were not fixed between the pairs of edges 12 at the
points of clamping, are securely held. This is shown in Fig. 5 by two wires
60 which illustrate how the wires can get hooked unter the strips 7. The
inclination of the strips 7 and the insertion ramps 17 facilitate also
vertical insertion of the wires from above.

Figures 6 and 7 show two other embodiments of novel wire retainers
which are also distinguished by the fact that they are suitable and
designated for automated wire laying by means of the wire-~laying head 10
and that they have a channel designed to accommodate wires and configured
to be run through over its entire length by the wire-laying head, with the
channel-delimiting wire hold-back means being configured to yield to the
passing wire~-laying tool or wire-laying head in spring-elastic fashion and
with the wire-laying tool protruding from above into the channel through
the insertion opening.
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PP trapezoidal cross sect1on for accommodatlng wires runs. The two sides of

the channel 25 are confined by plate portions forming two legs 26 on the
ends of which two flexible retaining members in the form of two spring-
elastic thin tongues 27, 28 are moulded on both sides of the channel 25.

The tongues 27, 28 are thinner than the moulded member 24; therefore, they
can be considered thin platelets which are moulded in upright position at
their respective roots 27a and 28a, respectively, on the moulded member 24.
The two tongues 27, 28 extend beyond the inner diameter of the channel 5 and
overiap each other at 29. Since each of them is over its length accessible
at 31, 32 via a s1it in the moulded member 24, they can yield in spring-
etastic fashion sideways like swing doors before the passing wire-laying
head 10 and, after its passage, return into the initial position illustrated
in Fig. 6, whereby the wire laid down in channel 5 is securely enclosed and
retained and the insertion opening on top is closed.

Under the two tongues 27, 28 on both sides of the channel 25 there
extend two horizontal, pocket-like recesses 34 configured as slits with
parallel sides and a width slightly smaller than the diameter of the wire
to be laid.

The various wires 6 are pushed by a slight lateral movement of the
wire-laying head 10 into the respective s1it at 34 as iilustrated in Fig. 6
for one wire 6. This pushing-in is facilitated by the trapezoidal cross
section of the channel. The wires 6 are retained in the slits in precise
order in side-by~side relationship by friction locking. In principle, it
would also be possible to provide corresponding pockét-1ike recesses in the
bottom region of the channel 25 to facilitate vertical arrangement of the
wires 6 in a row.

Finally, the embodiment according to fig. 7 is substantially
jidentical with that of Fig. 6. Identical parts are therefore denoted by
the same reference numbers and are not described once more.
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subdivided in the longitudinal direction into two adjacent partial channels
25a, 25b by means of a pin-like separator member 35 extending upright from
the base 21 in order to separate the bundles of inserted wires. The two
tongues 270, 280 have the same form. They have the form of two rectangular,
elongated, thin strips the front faces of which are close above the
separator member 35 at 290 and, hence, together with the separator member,
ensure form-lTocking closure of the two channels 25a, b.

Both tongues 270, 280 once more yield sideways in the form of swing
doors in spring-elastic fashion when a wire-laying head 10 runs through the
respective channel 25a or b and inserts into the same a wire 6 which is then
inserted by a slight lateral movement via the inclined channel wall into the
neighbouring horizontal pocket-1ike recess 34 to be retained therein in
friction-locking fashion.

A1l the wire retainers, of which variohs embodiments are shown, are
produced as a single piece from a synthetic material, e.g., polyethylene or
polyamide. Only examples of their fastening means are shown; they may have
some other design. As a rule, it must be ensured that non-rotatable
fastening of the respective wire holder on its support exists so that the
wire-laying tool can find the entry to the channel 5 or 25.

The tongues 27, 28 or 270, 280 of the embodiment of Figures 6 and -7
may be rod-shaped, and it is also conceivable to arrange a plurality of
plate-shaped moulded members 24 in spaced relationship upright on a common
base.

The wire-laying tool can pass from both sides through the embodiment
according to Figures 1 to 5 as well as through the embodiment of Figures 6
or 7 of the novel wire retainer. The hold-back means for the wires Jaid
down in channel 5 or 25 and 25 a,b, respectively, are either form-locking,
like the strips 7 (Fig. 1) or the tongues 27, 28 and 270, 280, respectively
(Figures 6, 7), or they may be friction-locking 1ike the terminal points
between the edges 12 of the elastic clips 11 (Figure 2) of the points of
ctamping between the walls confining the pocket-1ike recesses 34 of Figures
6, 7. Since all the pocket-1ike recesses are upwardly limited by finger-
like extensions 36 moulded only onto one end of the associated leg 26, these
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eI astic wre -hol d-back neans supporteg :ateral Ié QT@WM&% _[tl__.on
f sai egs; an
SSSB!{ gg Igr'rngggf heetﬁa?ﬁém{%eéfmnt t ool grotrudl thrﬁuﬁggﬁ?gse tlon
openi ng, novi ng mmmdl nal difection of the WTe-amd—passi-n
t hrough said ch ng-1i ke ex{ension projecting fromone of the
| egs, together vmth an adj acent portion of said one leg, formng a clanping
means for said wires located in the space between the prong-1like extension
and the | eg. finganrHikp regtensione Pplcan e caontigiiedritosyield ihepinpiedestiof t he
I nventi on ar efashiowupwards ed/dr anldwgse Wefl.thd lisesaarpeins@aed.i Vi theew of a wire
retainer accQiuflbdiflent of Figure 6, they protrude into the channel 25 so that, if
necessary, they can be elastically pushed aside by the passing wire-laying
tool.
Finally, in the embodiment according to Figures 1 to 5, the channel 5
can be subdivided into at least two parallel subchannels Tike in Figure 7
by at least one upright separator member in the form of a partition wall.
In order to identify the wire retainers and/or the wires retained in
them, the base 1 or 21 and/or a component joined with the same can be
provided with a code 40 which can be read by a sensor affixed to the wire-
laying head 10. Examples are schematically shown in Figures 4, 7.
Spring-elastic clips 11 are provided on each point 2 of locking of
the embodiment according to Figures 1 to 5. However, in principle one may
contemplate embodiments in which only one such spring-elastic clip 11 and a
movable clamping edge 12 are provided, with the clamping edge cooperating
with a stationary, rigid countersupport, e.g., in the form of a matching
plate-1ike extension of the facing support arm 13. Also this countersupport
can have at least one clamping edge 12.
Appropriate Tocking means, of the type of the spring clips 11, may be
moulded onto the plate-~shaped moulded member 24 of the embodiments of
Figures 6, 7.
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to the invention, in a first enbodinent; Fig. 2 is a plan_vi

different scale of the wire retainer of Fig. | '
= o B
e
18

the fate end fromthe left of the wire retai 4 is a side

view of the wire retainer of Fig. 2; Fig. 5 1§ﬁ§_$ii___‘~gtﬁithe W re
retainer of Fig. ' ' aken along"the Tine V-V of Fig. 2; Fig. 6
IS a perspective lj"l;"””ﬁlmmmamlat ai net 'accor di ng to the invention in a
second enbodi nent ;* artd Fighr 7/sis+a perspective view on a different scal e of
the wire retainer of Fig. 6, in a nodifgiethsenbodi nent . -6- Detailed
Description: The wire retainer showm in a first enbodinent in Figs. 1-5

1. A wire retainer for wiring layouts in low-voltage circuits of .

electrical apparatus, comprising a base provided with fastening means and

at least two legs joined with the base, between which legs a full-length

channel accommodating the wires is defined, the channel being open on one

side over its entire length and forming a wire insertion opening, with

spring-elastic wire hold-back means accommodated in the channel being

associated with the same, and with these wires normally situated in a

position confining the free passage cross section of the channel and/or of

the lateral wire insertion opening, characterised in that the channel (5,

25) is designed so that a tool (10) protruding through the insertion

opening and moving in the longitudinal direction of the wire can pass

through the channel over its entire length and that the legs (3; 26)

delimiting the channel and/or the wire hold-back means (7, 11; 27, 28; 270,

280) are configured so as to yield temporarily in spring-elastic fashion to

the passing tool.

2. The wire retainer according to Claim 1, characterised in that it
comprises at least one holding member (7; 27, 28; 270, 280) which at least
partially extends beyond the wire-insertion opening and is configured
and/or supported to yield in spring-elastic fashion.

3. The wire retainer according to Claim 2, characterised in that the
retaining member has a flexible tongue or strip (27, 28; 7) mounted on the
side of the wire-insertion opening.

4. The wire retainer according to Claim 2, characterised in that one
flexible tongue or strip (27, 28; 7) is arranged on each side of the

channel (5, 25).

5. The wire retainer according to Claim 4, characterised in that the two
tongues (27, 28) are configured 50 that their extremities overlap.
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has a base that at conprises tw flat bottomparts 1, each wth a forned-on
detent foot 2. The two detent feet 2 permt rapid assembly of the wire

copar o us. vace THMAMTHBNILI £t fonof*t JeT RS T seimes o o

{a manner
secure agai nst r'el &ive Yotati'on is assured IhQ*LWOJﬁﬂEmn1parts are
adj oi ned by two spaced-apart |egs 3 facing one anot her, —which=are forned
onto a continuous striplike wall portion 4 between the two bottom parts and
whi ch toget heg. W tThe twite YétalnepQictdrang ¢ OJrfih REora s SthabgHatise®nhithapOUS

channel 5 that, fesVaR IR Je*‘s‘C@’rV‘igm‘zfcﬁszs%vggec%hﬁ@u\% R {Eh@, shhy1 !0 the
regi on of the Qpﬁﬁr g % In strips aré formed onto the two fl at
legs 3, and iHP g %@F particularly visible fromFig. 5 these strips,

extending obliquely inward in funnellike fashion (at 80), with their free
paral | el | ong7edgase &;rededtaner acvdrding tis eyt onenofoprenpregediex tenids,ng over the
llength of t heclﬁh?&@ﬁlse@m QRat PR Eiﬁﬁneﬁf(ztsh%aWaEQeﬁﬁt SHeNGIcketOMkb NREssT ace

sﬂﬁﬁel f PﬁeefSZs%t)l t% %fxtqreaﬂel%e(%l \d%l‘ wﬁ’fcrhl R‘S]essatrhgn,' &Ce&tﬂ?dcol AR 91:5'1&
dlameter of the wire.

8. The wire retainer according to any one of the preceding claims,
characterised in that the channel (25) is subdivided in the longitudinal -
direction by at least one separator member (35) protruding upright from the
bottom.

9. The wire retainer according to any one of the preceding claims,
characterised in that the channel (25) extends through a moulded part (24)
which is joined with the base (21}, contains the legs (26), and has
substantially the shape of a plate extending perpendicular to the
fongitudinal direction of the channel.

10. The wire retainer according to any one of the preceding claims,
characterised in that it has spring-elastic clamping means (11> adjoining
the channel (5) on at least one front face for wires (6> inserted into the
channel.

11. The wire retainer according to Claim 10, characterised in that the
clamping means comprise at Teast one spring-elastic clamping clip (11)
which extends over the height of the channel (5) and, together with an
oppositely disposed clamping ¢lip (11} or an abutment, delimits a point of
clamping. ' '

12. The wire retainer according to Claim 11, characterised in that the

point of clamping is delimited at least on one side by a clamping edge (12)
on a clamping clip (11) or the abutment.
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This Sheet Has Been Replaced

T




70), fhereby formng an insertion slope for a wire placenent tool suggested

at 10 and to be-described hereinafter. Adjoining the face end of the

channel 5, hoth si des of 'thetegs 3, wirej NPLTY MEans are1prOV|ded
m CEF'I'% i

each of whi ch "m’””m a:c I03r/mgyél %ﬂn%:laml_n;‘i{@ FES ampi ng bows
e

11, which with _z_deﬂlne a
clanplng point | ocated symeetkically to | ongi tudi nal plane of symmetry
of the channel 5 and extendi ng over the height of the channel 5. The
spaci ng between the two straight edges 12 is |less than the dianeter of the
wires 6 to bejpnsemtadre $Otali MRt acdcH@SRy to Cradm W dreR, adnarzesYEal n bRltd in a
row | ocated onc. RANE 112} hrd fe o chlnRCRLCE rufer RESHELGLADEd pOSi L on

relative to eac bet ween t he edges
12 (see Fig 8? nting insertion ramp (20) for the wire-laying 1.gooP( r‘g 9

14. The wire_retainer according to any one of the Claims 11 to 13,
characterised in that the clamping clip (11> comprises a substantially part-
cylindrical coiled wall section.

15.  The wire retainer according to Claim 14, characterised in that the
part-cylindrical coiled wall section is situated on a support arm (13)
joined with the base (1) or with a leg (3) with which it is joined over at
least part of its height.

16. The wire retainer according to Claim 15, characterised in that the
support arm (13) is separated from the adjacent leg (3) by a sitit (16)
which extends over at least part of the leg's (3) height.

17. The wire retainer according to any one of the Claims 2 to 16,
characterised in that the retaining member (7> provided on at least one leg
(3> has on its front face a funnel-shaped, inwards pointing insertion ramp
(70) for the wire-laying tool.

18. The wire retainer according to any one of the Claims 2 to 17,
characterised in that the retaining member (7) which is arranged on at
least one of the legs (3) and/or, optionally, the clamping means (11) are
provided with an insertion ramp (8; 17) inclined toward the channel bottom,
for the wires.

19. The wire retainer according to any one of the preceding claims,
characterised in that the base (1) has an aperture communicating with the
channel (5) (Figure 2).
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On each face end, the two clanping bows 11 are forned at 14 onto two
Stri pI i ke ret-aining arns- 13 whieh formwall portions of _the hannel 5 and
are Ormed*onto t he reiﬁﬁctlve wal | porticp ng;e“t}g bott mparts 1. To

i ncrease thei r c novabilit | o&goghe bast eni,ng | i nes at
14, they aree mthefaste “a portion of
their hei ght begl nn| ng at the bottom partis -1, by a respectl ve slit 15. On
the other side, a separating slit 16 extendl ng fromthe top is Iikew se
provi ded betwegn each hol di n t he adj.ace his slit
extends up to f%e g?)%f’?rﬁurc?ﬁgg\?\)élafm 'r"f’ nanﬁ WA ﬁ"&rpéﬁ%egg"gt f‘u‘é‘g'ﬁsl ‘ast i cal
movabil ity of ¢eacterjsed3in F%ﬂ#s%r@é?%?“igomﬁtaﬁé (Fbﬁ@”af‘@dl Matheckaser@, glane of
t he channel 5. areideaidnyd torbetrverategbtn of t he cl anpi ng point defined by the
two vertical edges 12, each pair of clanping bows 11 has insertion slopes
17, running toget hef, mewgmu ak%%ﬁ&%ﬁ%%gf nQ'BrtﬁQ ch*aP t%m whi ch make

it easier to inSert and into the
characterised in that a code (40> which can be read rom he outs1de is

arranged on the base (1, 21) or some part joined with the same.

22. The wire retainer according to any one of the preceding claims,
characterised in that it is made as a single piece from a synthetic
material.
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channel 5. The edges 12 defining the cI anpi ng point are the vertical

cor ner .edges of two angle pieces 18 formed onto the respective pair of bows
11; theé angl e pieces are |ocated such that on each - ﬂalJ-y_of
the channel they forma respective angle 19 or 20 ( GHISSHIET Ferrl: WIF

one anot her. Finally, the slits 15, 16 extend flom beﬁER/LéCkabove i
approxi mately as far as a common plane 659% which is orien =4 0

t he base. OPERATI ON AND PLACING A WRE In automati c. ‘operation and placing a
wire placement of a wire 6, the wire is brought with its free end fromthe
left, in ternms of Fig. 2, to the face end of the wire retainer by the

pl acerrent head of the wire placenent taqol 1Q. The tool is noved according
to the program The - 8- Abstr '

A wire retainer for connecting wires in low-voltage circuits of
electrical apparatus has a full-length channel (5) configured in a moulded
part for accommodating the wires. The channel is designed so that a wire-
laying tool, which protrudes through a lateral wire-insertion opening and
can be moved in the longitudinal direction of the wire, can travel over the
entire 1en§th of the channel, with legs (3) and/or wire hold-back means (77,
which delimit the channel laterally, being configured to yield temporarily in
spring-elastic fashion to the passing tool.

(Fig. D

\_-\
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wi re, placenment head enters the angul ar region 20, by whose boundary faces
the wire retainer is automatically ained exactly at the wire 6 grasped in

the wire placenent head 10. In th OUuTS€_Of 1
pl acenent head 10, the two bovs HEISHERLHASBEEN] aj
e Sj &?LﬁHEQ | eav

el astically, so that yielding to t
head 10, which enters the angular region 19 |nned|atelylh§hén
and fromthere noves between the holding arns 13 and t héa=nto—the 2

5. Since the edges 12 extend at the apex ¥ two opposed angle pi eces

18, the bows 11 I medi ately return automatically, under the

i nfluence of their intrinsic elasticity, to their outset clanping
position (Fig. 2), as soon as the wire placenent head 10 has noved through

e oot | eneg Sy ARG BRI WRER YU RSy or PARg ke BrS 12
t her ebet ween. It is thus achi %L%t’ﬂil(fﬁﬂ?Amquf@S upon passage of the

wi re placenment head,

ABSTRACT
A wire retainer for connecting wires in low-voltage circuits of electrical
apparatus has a full-length channel (5) configured in a moulded part for accommodating

the wires. The channel is designed so that a wire-laying tool, which protrudes through a

S
lateral wire-insertion opening and can be moved in the longitudinal direction of the wire,
can travel over the entire length of the channel, with legs (3) and/or wire hold-back
means (7), which delimit the channel laterally, being configured to yield temporarily in
spring-elastic fashion to the passing tool.
Fig. 1
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direéfiy engage the wire 6 clanpingly frombehind and restrain it by
frictional engagenent, thus assuring an exactly ordered placenment of the

wire. The wire placenment head 10 entering the channel _5_neets the face-end
i nsert®on slopes 70 of the two strips 7; the legs 3 e
el astically yieldingly forced to the side, and aft h%ﬁLREEﬁkﬁéQig%&a1he
wi re plgcenent head, they return to their outset p03|tbq@_§“03nF &1996 P2,

preferably before the wire placenent head 10 enters t W=Yat=Yol'difals
cl anpi ng poi nt between the edges 12 of the two pairs of bows 11 at the
right side of Fig. 1. Since the entry into this bottleneck or clanping
poi nt -t akes place through the angle region 19 which tapers in funnellike
fashion, the bows 11 of the second pair of bows, upon passage of the wre
pl acement head 10, are |ikew se curved open, vyielding spring-elastically
toward the side. They automatically close behind the wre placenent
head, whereupon the placed wire 6 is firmy clanped in exactly the

-1-

WIRE RETAINER FOR CONNECTING WIRES IN ILOW-VOLTAGE CIRCUITS OF
"ELECTRICAL, APPARATUS

Field of the Invention: The invention relates to a wire
retainer for connecting wires in low-voltage circuits of
electrical apparatus, having a base provided with fasteners and
having at least two legs joined to the base, between which legs a
con;inuous channel receiving the wires is defined, which is open
on one side over its length, forming a wire insertion opening, and
to which spring-elastic hold-back means for wires received in the
channel are assigned, these wires normally being in a position
that defines the free through cross section of the channel and/or
of the lateral wire insertion opening. '

) Background: In the wiring of low-voltage circuits, e.g. to
about 220 to 340 V, of electrical apparatus, such as in
switchboxes, luminajires or fixtures, etc., but also on circuit
boards or circuit panels and the likej-the.eleqtrical wires
extending between the various connection points of the circuit
elements are either assembled into often prefabricated cable or
wire harnesses, or placed individually. It is known in the
industry to fasten cable harnesses to @ substrate by means of




correct position, by frictional engagenent, on this end of the wire
retainer as well. Since the edges 11 on both face ends of '
are the corner edges of respective angle pieces 18, whichifBERLATEENGT eHekT
[err] with one another, upon the further placenent notionjfjof the mﬁr ﬁ
pl &cenent head, the wire 6 can easily be axially penetratgdmqutﬂe"yfggaﬁmw g
retainer, without the bows getting caught in the wire insuFatfor=or:-berfag .
able to danmage it. The enbodi ment of the bows 11 and of the clanping

points, oriented vertically and defined by the edges 12, as descri bed
assures that wres 6 placed in succession above each other wll be retained
in rows, one above the other, in an exact vertical orientation between the
edges 12, as suggested in Fig. 5. For all these wires 6, the sane pl acenent
path is therefore applicable in the vicinity of the wire retainer;

hori zontal bends in the wires at a conmoh-

holding rings, group holders, retaining strips, etc., in oxder to
attain a mechanically stable apparatus design. Also, relatively
long wires that are placed individually require support and
retention at intermediate points, in order to define precisely
defined ﬁire paths and to assurethat n0 undesired movability of the
wires occurs, which leads to unacceptable shifting of lines when
the apparatus is in operation. In the industry, there is a large
number of versatile wire holders for wires, including those in the
form of round and flat cables, which are embodied for instance in
clip form or in the manner of U-shaped bows, between whose legs
the various wires are retained. Straps, tabs or lidlike parts are
formed onto the free ends of the legs, acting as hold-back means
for the wires after the placement of the wires in the channel by
locking in place either in a single operation or snapping together

'f:f ‘ automatically, in order to close the wire insertion opening enough
that the wires can no longer escape from the channel.

It is a feature common to these known wire retainers that
they are formed such that the wires are pressed into the channel
receiving them through the insertion opening in a motion oriented
transversely to their longitudinal direction.

With increasing rationalization of apparatus manufécture,-
the need arises for performing wiring automatically, without
needing recourse to prefabricated cable harnesses. To that end, a
wire placement tool is used, which is moved under program control
by a robot along a predetermined placement path between the
connection pbints to be connected together, and which in the
process carries the wire, supplied to it in endless fashion from a
roll, from one connection point to the next. If the arrangement
of connection points requires relatively long wire lengths, then

as already noted wire retainers must be provided at intermediate



bendi ng point can be done with the same radius. For instance if in common

wi fh the wires 6, which preferably have the sane outside dianeter, thinner
wires nmust be placed, or if it is inportant to assure that_when wWring is____
installed in the ceiling, for instance, the wires 6 will riof.in, tige skide:
out® of their clanping retainers between the edges 12, theiihhhfii“”?diﬁf?ﬁg I
strips 7 that cover the channel 5 come into action. Wth thei.r. §e.EagE§7 ﬁ
they protrude across the inside dianeter of the clanping points bétween. the.t
pairs of edges 12 and thus assure a formfitting retention of the wires 6
received in the channel 5. Since the strips 7 are bent inward in hooklike
fashion (see Fig. 5, even wire segnents that for whatever reasons are not
held in the clanping points between the pairs of edges 12,w || be securely
held. This is suggested in Fig. 5 by npans of two wires 60, which

illustrate how the wires can becone ~~°

points along the placement path; these wire retainers must be
stationary and must be inserted into the wires.

The wire retainers known thus far require either that the
wire placement tool undertake its own operation of placing.the
wires in the wire retainers, which as a rule requires a&ditional
placement motions oriented transversely to the placement
direction, or the wires, after placement, must be inserted by hand
into the wire retainers, whose wire hold-back means may also have
to be closed by hand afterward.

The Invention: It is desirable to create a wire retainer
for connecting wires in low-voltage circuits of electrical
apparatus that is suitable for fully automatic production of the
wiring, in particular using a wire placement tool moved along a
predetermined placement path, in such a way that it does not delay
the wiring process.

Briefly, the channel is designed so that a tool protruding
through the insertion opening and moving in the longitudinal
direction of the wire_can pass through it over its length, and the
legs defining the channel and/or the hold-back means are formed so
as to yield predominantly spring-elastically to the tool traveling
through.

This design of the novel wire retainer means that the
placement tool can pass through the wire retainer in its placement
motion along the defined placement path in a simple way, without
as.a rule having to change its speed. After the passage of the
placement tool and the insertion of the respective wire into the
channel taking place in that passage, the predominantly
resiliently yielding hold-back means return to their original
starting position, in which the wire is securely held without

requiring additional provisions, especially manual ones, for the



- 10- caught under the strips 7 in the channel 5. At the same tine, the
i nélined position of the strips 7 together with the ins sl opes 17
al so enable a vertical insertion of the wires from abovel gEkgs.. 8. [ =
two further embodiments of novel wire retainers, which ég‘re 1TK "'E*r‘_fHEET
di Sti ngui shed by being suited and intended for automatld ML € ceaenldg7 ,l
using a wire placenent head 10 and by having a channel, i .ntended: rgre |
receiving wires, which is designed so that the wire pl acenent head can fove
through it over its length; the hol d-back4means for the wires define the
channel and are enbodied to yield predomnantly spring-elastically to the
wire placenepfy,dRRle Or headaasssbng hEeEEdhT Obhe s t RSy Wak 80P AC SR - P!
protrudes into the channel from above through the insertion opening. in the
enbodi ment ofcHriogglb, tlee piaterkiba kasaizdsi oyrosndedf ofeadidhahwo et ent
feet 22 are forned, resting in an axially somewhat indented manner in

U- shaped out war@ldantsecaredyebeld.

In one embodiment, it may have at least one holding
member, which is formed and/or supported to yield spring-
elastically. The holding member may have a flexible ‘tongue
supportéd laterally of the wire insertion opening, and in a
oreferred embodiment the arrangement is such that one such
flexible tongue is located on each side of the channel. The
two tongues may be formed with their” free ends either endlng
a short distance from one another or overlapplng one
another. Very simple conditions result if each tongue is
formed as a thin small pléte standing on edge, which can be
swivelled spring-elastically to the side or bent in a simple
way by the tool passing through, in the manner!of a swinging
door, and which then under the influence of 'its intrinsic
elasticity returns to its effective outset state.

In another embodiment there is a wire retainer for
connecting wires of low-voltage circuits of electrical
apparatus, to retain said wires in ordered, predetermined
position with respect to each other, comprising

a base;

fasteners secured to the base;

at least two legs joined to the base, between which
legs a continuous channel for receiving the wires is
defined, |

said channei being open on one side over its length,

and having a wire insertion opening; and



23. A shaped part 24 is joined in one piece to the base 21, formed.
esSentially as a rectangular plate that is penetrated transversely by a
channel 25 of approxi mately trapezoi dal cross section f dyyﬁqu%Pg*
The channel 25 is defined on both sides by regions of t L B at'e “BHAE SHEER
two | egs 26, and on both sides of the channel 25 two fldkij]e Uogd$@$4§g7

.....

menbers in the formof two spring-elastic thin tongues 27,28 are-forr |
onto the ends of these |egs. The thicknesg, of the tongues 27, 28 i s Tess=
than the thickness of the shaped part 24; they can therefore be called thin
smal | plates, which are fornmed standing on edge on their respective roots
at 27a and 28a, reypsetihveldingnreanise Fmpedigariizes TFeeetiwedt oiguehe??,
28 protrude across _the inside dianeter of the channel 5 and are fornmed to
overl ap one SHGPREL at™ Wh3§h WirpFcareSrugd Yeddratesedotde cherpelengt h

at 31, 32 via a slih Lp;Lhg; 30aR803PAL L, Sthad NG A 8 nko1L0E, SLdS
means for assuring ordered arrangement of the wires in
the retainer including

wire clamping means coupled to the base and positioned
for engégement with the wires in the retainer, and

wherein the channel is dimensioned and arranged to
receive a wire placement tool protruding through the
insertion opening moving  in the longitudinal direction of
the wires and passing through said channel over its length;
and |

wherein at least one of the leges defining' the
channel, the wire holding means and the hold-back means are
formed to yield spring-elastically to the tool.

In another embodiment there is a wire retainer for
retainihg connecting wires of low-voltage circuits of
electrical apparatus, to retain said wires in ordered
predetermined position with respect to each other,
comprising

a base;

fasteners secured to the base;

at least two legs joined to the base, between which
legs a continuous channel receiving the wires is defined,
said channel being open on one side 'over its length and
having a wire insertion oéening, said channel Dbeing _
dimensioned and arranged to recsive é wire placement tool

protruding through the insertion opening moving in the



in a spring-elastic fashion, in the manner of sw nging doors, upon the wire
pl acement head 10 passing through, and after it has passed through
can return to their outset position shown in Fig. 6, whgretpon th
placed in the channel 5 is securely enclosed and qﬁﬁﬁfhﬁﬁ;ﬂ“’ S
i nsertion opening at the top is closed. On both sides oﬁ§the_qupv§% 0

bel ow the two tongues 27, 28, pocketlike enlargenents 34 bégi'n-at the .

tongues. The enlargenents are in the formof slits 34 defined by parall el

si des between a portion of the |l egs 26 amd prong- |ike extensions 36. The

width of the slits 34 is selected to be sonewhat | ess that the dianeter of

the wires tg ge. These. enIPr ements formwre recgﬁtion slits
479 a

Ld, ] .
or pockets @é%%?%oﬁérﬁf?%%né? e prEc PASFI0He CORENES s244 are

thrust into.fhe LesPesti YesSiitqgdt, 34 by a small lateral placenment notion
of the mﬁrecp%ggenent headslo, %51 s shown in Fig. 6 for one wire 6.

This insertion iswire holding means for said wires received in the

channel normally located in ths channel;

clamping means located laterally adjacent of said -
channel on at least one face end, for holding the wires
placed in the channel in said. ordered position in the
retainer,

said clamping means having at léast one spring elastic
clamping bow engageaﬁle with at least one of the wires, and
a counter element, said clamping bow and counﬁer element
extending over the height of the channel,

wherein the <c¢lamping bow and the counter element

1

define a clamping point, ’

said clamping point, at least on one side, being
formed by a claﬁping edge on at least one of the clamping
bow and the counter element; and |

wherein the clamping bow defined an inwardly directed
funnel-like formed portion, said forﬁed portion defining
said insertion opening.

In another embodiment there is a wire retainer for
retaining connecting wires of low-voltage circuits of
electriéal apparatus, to rstain said wires in ordered
predetermined position with respect to each  other,
comprising

a basé;

fasteners secured to the base;

at least two legs joined to the base, between which

legs a continuous channel receiving the wires is defined,



facilitated by the trapezoi dal cross section of the channel 25. The
wires 6 are retained in the slits, ordered precisely, —_si V..Si.de
in frictional engagenent. In principle, it would naturaldyal50:9e s
possi bl e to provide correspondi ng pockets or slots 34 on theg bott qsLde ﬁb
dhiso i e AT

the channel 25, to enable lining up the wires 6 vertically. The,.ént
of Fig. 7, finally is essentially identical to that of Fig. 6.-..:
| dentical parts are therefore provided with the sane reference nuneral s an
are not described again. Differing fromt¥e enbodinent of Fig. 6, the
channel 25 here is subdivided longitudinally, by a pinlike separator nenber
35 protrudi nga Y@WaiHh M bdendaseedl orf OofOF BLEMO QAL aksC h@éﬁgﬁéé 2nd:
25b extending side by side, so that the groups of wres placed there can be
separ at ed frhaving aneiherinsedtiod vepdmimgyes 270, 280 are identical in
this case. They take the form

wire holding means for saii wires received in the

channel normally located in the channel;

wherein éaid wire holding mezns comprise at least one
prong-li_ke extension supportsd laterally of the.. wire
insertion opening and extending,. with spacing, from said
base; and |

elastic wire hold-back means supported laterally of
the wire insertion opening formed on at least one of said
legs; and

wherein said channel is adapted to receive a wire
placement tool protruding through the iinsertion opening,
moving in the longitudinal direction of the wire and passing
through said channel,

said prong-like extension projecting from one of the
legs, together with an adjacent portion of said one 1leg,
forming a clamping means for said wires located in the space

between the prong-like extension and the leg.



- 12 - of two rectangul ar, elongated, thin strips, which protrude tightly
agai nst one another at the face end in the region above the garat-ofr
menber 35, at 290, and thus together with the separator eREBBﬁMEﬁ AT SHEET
formfitting closure of the two channels 25a, 25b. Once agau Rﬁ

torigues 270, 280 yield spring- elastically to the side in theﬁﬂa §r¥gﬁ BQ?
swi nging doors if a wire placement head 10 is passing through the-
respective channel 25a or 25b and places a wire 6 in it, which then by a
smal | lateral placenent notion is inserted via the inclined channel wal |
into the adjacent horizontal pocketlike enlargenent 34, in which it is held
by frictional engagenent. The wire retainers shown in various enbodi nents
are all made in one piece fromplastic, such as pol yethyl ene or pol yan de.
Their fastening devices are shown only by way of exanple; they nmay al so be
formed differently. As a rule, however, it nust be

-5-

Drawings:
Exemplary embodiments of the subject of the invention are
shown in the drawing.
Fig. 1 is a perspectivé view of a wire retainer according
to the invention, in a first embodiment;
Fig. 2 is a plan view on a different scale of the wire
retalner of Fig. 1;
Fig. 3 is a side view of the face end from the left of the
wire retainer of Fig. 2;
Fig. 4 is a side view of the wire retainer of Fig. 2;
. Fig. 5 is a side view of the wire retainer of Fig. 4, in a
section taken along the line V-V of Fig. 2;
! Fig. 6 is a perspective view of a wire retainer according
to the invention in a second embodiment; and
* Fig. 7 is a perspective view on a different scale of the
wire retainer of Fig. 6, in a modified embodiment.



assured that fastening of the respective wire retainer on its substrate is
done in a manner secure against relative rotation, so that the wire

pl acenent tool can gain an entry into the respective channel 5 or 25. The
tongues 27, 28, or 270, 280 in the enbodiments of Figs. HEEnd 7, o
respectively may also be in the formof bars, and it is! Eii{ep possan. for a
plurality of platelike shaped parts 24 to be | ocated, spaced apart from one
anot her, on the sane base. The novel w re retainer, both i 1] Eﬁﬁdﬂgient

of Figs. 1- 5 and in the enbodi nent of Fig. 6 or 7, can be penetrated from
both sides by the wire placenent tool. The hol d-back nmeans for the wires

pl aced in the channels 5 and 25 and 25a, 25b are either formfitting, |ike
the strips 7 (Fig. 1) or the tongues 27, 28 or 270, 280 (Figs. 6, 7), or
may al so be friction-locking, |like the clanping points forned between the

edges 12 of the resilient bows _6-

Detailed Description:

The wire retainer shown in a first embodiment in Figs. 1-5
has a base that comprises two flat bottom parts 1, each with a
formed-on aetent foot 2. The two detent feet 2 permit rapid
assembly'of the wire retainer by pressure-detent fastening in
corresponding bores of the apparatus base plate. Finally,
fixation of the wire retainer in a manner secure against relative
rotation is assured.

The two bottom parts are adjoinea by two spaced—apaft legs
3 facing one another, which are formed onto a continuous striplike
wall portion 4 between the two bottom parts and which togethexr
with the wall portions 4 define a straight continuous channel 5
that serves to receive wires suggested at 6 (Fig. 5). In the
region of the upper edges, two thin strips 7 are formed onto the
two flat legs 3, and in the manner particularly visible from Fig.
5, these strips, -extending obliquely inward in funnellike fashion
(at 80), with their free parallel long edges 8, define a wire

_ insertion opening, extending over the length of the channel 5, on
the top of the wire retainer. On their face ends, the essentially
trapezoidal strips 7 are inclined inward in funnellike fashion (at
70), thereby forming an insertion slope for a wire placement tool

o suggested at 10 and to be described hereinafter.

Adjoining the face end of the channel 5, on both sides of
the legs 3, wire clamping means are provided, each of which ]
comprlse two partially cylindrically rolled-in clamping bows 11
which with mutually parallel formed-on clamping edges 12 define a
clamping point located symmetrically to the longitudinal plane of
symmetry of the channel 5 and extending over the height of the
channel 5. The spacing between the two straight edges 12 is less

than the diameter of the wires 6 to be inserted, so that ghese



-13 - 11 (Fig. 2) or the clanping points between the boundary walls of the
pocket|ike enlargements 34 in Figs. 6, 7. Since these p
enlargenments are limted at the top by pronglike extenmgleK
formed onto the associated |leg 26 at only one end, these: prongllke '
extensi ons 36, upon placement of the wires, may be desi gneg: to@y3eﬂ&ﬁ 997
sonewhat el astically upward and/or spring- elastlcally t o the.si-de- Ln.thHe
enbodi ment of Fig. 6, they protrude into the channel 25, so that i f needed,
they can also be swiveled elastically to the side by t he pl acenent tool as
It nmoves t-hrough. Finally, in the _enbodi nent of Figs. 1-5, the channel 5
may al so be HIFRS RS FSAT Y hedst inng EﬁWalP@ﬁtﬁérPﬂalaéﬁ&ﬁnéh@ other
S|hm :carl y ]EOJFleg i bydeeeds of arfae@eémmedfr&mﬁﬁtfdrarw&mmlgat g;;lbﬁ
the formo it F enti fJ catign of the re retajners_.and/ or
the wires re?gﬁﬁgélé#l he(¥§%éééiﬁﬁ§ ooty 8%0? S Dar%ﬂ%oﬁﬂgﬁfeazto
It may be prdﬁQﬁufwﬂtrﬁb:code 40 t hat can be read off by a sensor

On each face end, the two clamping bows 11 are formed

at 14 onto two striplike retaining arms 13 which form wall
portions of the channel 5 and are formed onto the respective
wall poa_:‘tion 4 zbove the bottom parts 1. To increase their
hingelike elastic movability along the fastening lines at
14, they are each separated from the fastening arms 13, over
a portion of their height beginning at the bottom parts 1,
by a respective slit 15. On the other side, a separating
slit 16 extending from the top is likewise provided between
each holding arm 13 and the adjacent leg 3; this slit
extends up to the continuous wall portion 4 and increases
the elastical movability of the lags 3 transversely to the
longitudinal centre plane of the channel 5.

Finally, in the region of the clamping point defined
by the two vertical edges 12, each pair of clamping bows 11
has insertion slopes 17, running together in funnellike
fashion from top to bottom,- which make it easier to insert
wires 6 into the respective clamping point and into the
channel 5. The edges 12 defining the clémping point are the
vertical corner edges of two angle pieces 18 formed onto the
respective pair of bows 11; the angle'pieces are located
such that on eé.ch side longitudinally of the channel they
form a respective angle 19 or 20 (Fig. 2) of 90° with one
another. Finally, the slits 15, 16 extend from below or
‘above approximately as far as a common plane 65, which is
oriented parallel to the base.

OPERATION AND PLACING A WIRE

In automatic operation and placing a wire placement of
a wire 6, the wire is brought with its free end from the
left, in terms of Fig. 2, to the face end of the wire
retainer by the placement head of the wire placement tool

10. The tool is moved according to the program. The



~on the wire placenment head 10. Exanples of this are schematj suggest ed
in"Figs. 4 and 7. In the enbodi ment of Figs. 1-5, spring-el WF@A Q \_j
are provided at each clanping point 2. In principle, other! Y0 I f}._t EET {
al so possible in which only one such spring- elastic bow 11 P§“p$E c%dlg':il

wi t'h ‘a novabl e cl anpi ng edge 12 that cooperates with a flxed--:-ﬁ'—'gi:c't‘_'; ---------------- ’
abutnment, for instance in the formof a corresponding platelike e
pr ol ongatlon of the opposite armportion 13. This abutnment, too, may be
formed with at |east one clanping edge 1. Suitable clanping neans, of the
kind formed by the spring bows 11, may al so be forned onto the platellke
shaped par tvsl x4 precerenbbeedennsess Fhgsangulgr regiop 20,| yorde®seo

assure an Q{AfiR4-Ar rareenephe Ofwihe Ketained is automatically aimed

exactly at the wire 6 grasped in the wire placement head 10.

In the course of the forward motion of the wire placement
head 10, the two bows 11 ars spread apart spring-
elastically, so that yielding to the side, they leave the
wire placement head 10, which enters the angular region 19
immediately behind the edges 12 and from there moves between
the holding arms 13 and then into the channel 5.

Since the edges 12 extend at the apex of two opposed
angle pieces 18, the Dbows 11 immediately return
automatically, under the ihfluenc$ of théir intrinsic
elasticity, to their outset clamping position (Fig. 2), as
scon as the wire placement head 10 has moved through the

‘bottleneck’ or clamping point between the edges 12. One of
the bows 11 forms a counter element for the other, thus
clamping the wire 6 therebetween. It is thus achieved at
the edges 12, upon passage of the wire placement head,

directly engage the wire 6 clampingly from behind and
. restrain it by frictional engagement, thus assuring an
exactly ordered placement of the wire.

The wire placement head 10 entering the channel 5
meets the face-end insertion slopes 70 of the tWo strips 7;
the legs 3 with the strips 7 are elastically vieldingly
forced to the side, and after the passage of the wire
placement head, they return to their outset position shown-
in Fig. 2, preferably before the wire placement head 10
enters the bottleneck or clamping point between the edges 12
of the two pairs of bows 11 at the right side of Fig. 1.
Since the entry into this bottleneck or clamping point takes
place through the angle region 19 which tapers in funnellike
fashion, the bows 11 of the second pair of bows, upon
passage of the wire placement head 10, are likewise curved
open, yielding spring—elastically toward the side. They
automatically close Dbehind the wire pla&ement head,

whereupon the placed wire 6 is firmly clamped in exactly the



wires, the channel 25 may have at |east one pocketlike enlargenent 34,
whose inside dianeter is less than or equal to the outside :
fro jfﬁﬁié.

wire. The wires are firmy clanped in this pocketlike enlar
chdannel into the pocketlike enlargenment can be done by the'ppﬁeenent t ool

in arow next to or one above the other. Inserting the mnré 57

itself, which for that purpose executes a slight |ateral an:6ﬁ=FfﬁﬂeéﬂE;: ------

It is also possi ble for the channel 25 to be subdivided | ongitudinally by'
at | east one separator nenber 35 protruding fromthe bottom resulting in a
double or nultiple channel, in which the various wires or groups of wres
are retained separately fromone another. The wire retainer is nmade
entirely in one piece of an insulating plastic, such as polyethylene or
polyam de; in its shape, it can be extensively adapted to the requirenents
of an intended use. For instance, the cha&nel 25 can extend through a
shaped part 25, joined to the base 21 and”containing the |egs 26, which is
formed essentially as a plate oriented transversely to

correct position, by frictional engagement, on this end of the

wire retainer as well.

Since the edges 11 on both face ends of the wire rétainer
are the corner edges of respective angle pieces 18, which form an
angle of 90° with one another, upon the further placement motion
of the wire placement head, the wire 6 can easily be axially
penetrated by the wire retainer; without the bows getting caught
in the wire insulation or being able to damage it.

The embodiment of the bows 11 and of the clamping points,
oriented vertically and defined by the edges 12, as described
assures that wires 6 placed in succession above each other will be retained in
rows, one above the other, in an exact vertical orientation
between the edges 12, as suggested in Fig. 5. For all these wires
6, the same placement path is therefofe'applicable in the vicinity
of the wire retainer; hotrizontal bends in the wires at a common
bending point .can be done with the same radius.

For instance if iﬁ common with the wires 6, which
preferably have the same outside diameter, thinner wires must be
placed, or if it is important to assure that when wiring is
installed in the ceiling, for instance, the wires 6 will not in
time slide out of their clamping retainers between the edges 12,
the inwardly pointing strips 7 that cover the channel 5 come into
action. With their free edges, they protrude across the inside
diameter of the clamping points between the pairs of edges 12 and
thus assure a form-fitting retention of the wires 6 received in
the channel 5. Since the strips 7 are bent inward in hooklike
fashion (see Fig. 5), even wire segments that for whatever reasons
are not held in the clamping points between the pairs of
edges 12,will be securely held. This is suggested in Fig. 5 by

- means of two wires 60, which illustrate how the wires can become



the longitudinal direction of the channel. In other enbodinents, the |egs
that define the channel are in the formof |onger wall parts, so that the

proved advantageous if the wire retainer has spring- el astj BER i@na1ﬂgrm@@@$‘“
11,” adj oi ni ng the channel 5 on at |east one face end, for |wires Pl dnmw
t he channel. These cl anpi ng neans have the effect that upgntthe. andég? ..........
notion of the wire placenent tool into the channel, which -s:ﬁﬁﬁe=#F9ﬂithe-
face end, the tool first passes through the clanmping neans, which after the
passage of the placenent tool imediately press self-clanpingly against

- 15 - the inserted wire and positionally restrain it, before the placenent
tool has passed through the channel itself and rel eased the segnent of wre

| ocated in the channel.

wires are |aterally supported and retained over a greater4f3ﬁg‘“ +-has

-10 -

caught under the strips 7 in the channel 5. At the same time, the
inclined position of the strips 7 together with the insertion
slopes 17 also enable a vertical insertion of the wires from
above. _ . B
Figs. 6, 7 show two further embodiments of novel wire
retainers, which are likewise distinguished by being suited and
intended for automatic wire placement using a wire placement head
10 and by having a channel, intended for receiving wires, which is
designed so that the wire placement head can move through it over
its length; the hold-back means for the wires define the channel
and are embodied to yield predominantly spring-elastically to the
i wire placement tool or head passing therethrough; the witre
placement tool protrudes into the channel from above through the
insertion opening. ‘ !

In the embodiment of Fié. 6, a plate-like base 21 is
provided, on which two detent feet 22 are formed, resfing in an
axially somewhat indented manner in U-shaped outward-bent recesses
23. A shaped part 24 is joined in one piece to the base 21,
formed essentially as a rectangular plate that is penetrated
transversely by a channel 25 of approkimately trapezoidal cross
section for holding a wire. The channel 25 is defined on both
sides by regions of the plate that form two legs 26, and on both
sides of the channel 25 two flexible holding members in the form
of two spring-elasti¢ thin tongues 27, 28 are formed onto the ends
of these legs. The.thickness of the tongues 27, 28 is less than
the thickness of the shaped part 24; they can therefore be called
thin small plates, which are formed standing on edge on their
respective roots at 27a and 28a, respectively, onto the shaped
part 24. The two:tongues 27, 28 protrude across the inside

diamster of the channel 5 and are formed to overlap one another at



In a practical enbodi nent, the clanping neans nmay have at__| east one

spring-el astic clanping bow 11, which extends over the tkghﬁq Eﬁ£p
channel 5 and, with a clanping bow 11 or an abutnent op S|teh|" ‘E%
clanping point. In this clanping point, wires placed su ,géﬁgve g 7
retained in a row, |ocated one above the other, in precilke—ordéi This tas i
the advantage that of - producing wire placenment paths of equal |ength and”
equal design for the various wires, at least intermttently, in the
vicinity of the wire retainer. That is, 7if'‘the wires were placed side by
side or even in unordered fashion, then different pl acement paths in the
hori zontal pRane wlBihgeotkhey arebéﬁéb freedheovormbne bt ateneht phat BL/ m8Ri ng

L?odlfLICU|$V%Q Qrgg%annﬁh@helgﬁ tTgapbaor thegdicag tGaelddes te@ side
ssings o I nes o |ncre ¢l anpi ng_ac n, i 41§ ct i f the
cl anpi ng poi nB, at § %ﬁ%& Si g nfgyﬁeflne%hg maﬁ %ﬁplﬁg & %ngf? Jon a
cl anpi ng bowddérer nonhehgbwunen@la@n@°suchee¢ahﬁ|ﬁgsﬁémgaﬁ@K@Pg eand
abut ment mmay,ak g Qévﬁaénﬁh%@at tRAcEHR e 2 Qand Getiuiri] towaied i Butset

-funnel I i ke fashi on e.wre
position s own in Fig. 6, whereupon the wire 6 placed in the

channel 5 1is securely enclosed and retained, and the
insertion opening at the top is closed. -

Oﬁ both sides of the channel 25 below the two tongues
27, 28, pocketlike enlargements 34 begin at the tongues.
The enlargements are in the form of slits 34 defined by
parallel sides between a portion of the legs 26 and prong-
like extensions 36. The width of the slits 34 is selected
‘to be somewhat less that the diameter of the wires to be
laid. These enlargements form wire reception slits or
pockets 34. _

The various wires 6, after placement in the channel
25, are thrust into the respective slit at 34 by a small
lateral placement mption of the wire placeﬁent head 10, as
is shown in Fig. 6 for one wire 6. This insertion is
facilitated by the trapezoidal cross section of the channel
25. The wires 6 are retained in the slits, ordered
precisely, side by side, 1in frictional engagement. In
principle, it would naturally also be possible to provide
correspondinig pockets or slots 34 on the bottom side of the
channel 25, to enable lining up the wires 6 vertically.

The embodiment of Fig. 7, £finally is essentially
jdentical to that of Fig. 6. Identical parts are therefore
provided with the same reference numerals and are not
described again.

Differing from the embodiment of Fig. 6, the channel
25 here is subdivided longitudinally, by.a pinlike separator
member 35 protruding upward from the base 21, to form two
partial channels 25a, 25b extending side by side, so that
the groups of wires placed there can be separated from one
another. The two tongues 270, 280 are identical in this

case. They take the form



pl acenment tool 10, which can be attained in a sinple way by providing that
the”cl anpi ng bow 11 has a wall portion rolled inward essentially in

partially cylindrical fashion, which wall portion rolled in{lasg
partially cylindrical fashion is located on a retaining armj13

& jﬁﬂ;{b&"éwgm SHEET

n 0]
the base 1 or to a leg 3, with which armit is joined over gtpl8 étEgB 1997

portion of

its height. To increase the novability, the retaknidag_arm 13 /Way " |

be separated fromthe adjacent leg 3 by a slit 16, which extends over at

| east a portion of the height of the leg 3. - 16 - To facilitate the
passage of the placenment tool through the channel, the holding nenber 7

| ocated on at | east one leg 3 nay have on its face end an insertion sl ope
70, pointing inward in funnellike fashion, for the tool. Mreover, to
facilitate the manual insertion of additional wires, this hol ding nenber,

l'i ke
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of two rectangular, elongated, thin strips, which protrude tightly
against one another at the face end in the region above the
separator member 35, at 290, and thus together with the separator
member assure a form-fitting closure of the two channels 25a, 25b.

-Once again, the two tongues 270, 280 yield spring-
elastically to the side in the manner of swinging doors if a wire
placement head 10 is passing through the féspective channel 25a or
25b and places a wire 6 in it, which then by a small lateral
placement motion is inserted via the inclined channel wall into
the adjacent horizontal pocketlike enlargement 34, in which it is
held by frictional engagement.

The wire retainers shown in various embodiments are all
made in one piece from plastic, such as polyethylene or polyamide.
Their fastening devices are shown only by way of example; they may
also be formed differently. As a rule, however, it must be !
assured that fastening of the respective wire retainer on its
substrate is done in a manner secure against relative rotation, so
that the wire placement tool can gain an entry into the respective
channel 5 or 25. ' i

The tongues 27, 28, or 270, 280 in the embodiments of Figs.
6 and 7, respectively may also be in the form of bars, and it is
also possible for a plurality of platelike shaped parts 24 to be
located, spaced apart from one another, on the same base.

The novel wire retainer, both in the embodiment of Figs. 1-
5 and in the embodiment of Fig. 6 or 7, can be penetrated from
both sides by the wire placement tool. The hold-back means for
the wires placed in the channels 5 and 25 and 25a, 25b are either
form-fitting, like the strips 7 (Fig. 1) or the tongues 27, 28 or
270, 280 (Figs. 6, 7), or may also be friction-locking, like the
clamping points formed between the edges 12 of the resilient bows



the aforenentioned cl anping neans, mat be formed with an insertion sl ope,

i ncl'i ned toward the channel botton1 for the wires. The fastening neans '

| ocated on the base, which for instance are in the form of oﬁ@#LQ§EﬂENTSHEET
spreader hoops or the like, are suitably fornmed such that tlpe mmxe £ §aBg¢r
I's secured against relative rotation, and accordingly almayf ﬁ LLSeeees
alignnment as required for the passage through the channel oL he e
pl acement tool. Finally, a code 40 readable from outside may be | ocated on
the base 1, 21 or on sone part joined to it, which enables identification
of the respective wire retainer, on the one hand, and/or of the various
inserted wires, on the other, by neans of code recognition nmeans |ocated on
the wire placenent tool. Various changes and nodifications my be made, and
features described in connection with any one of the enbodi nents may be
used with any of the others, within the_sgape of the inventive concept.

11 (Fig. 2) or the clamping points between the boundary walls of
the pocketlike enlargements 34 in Figs. 6, 7. Since these
pocketlike enlargements are limited at the top by pronglike
extensions'36, which are formed onto the associated leg 26 at only
one end, these pronglike extensions 35, upon placement of the
wires, may be designed to yield somewhat elastically upward and/or
spring-elastically to the side. In tha embodiment of Fig. 6, they
protrude into the channel 25, so that if needed, they can also be
swiveled elastically to the side by ths placement tool as it moves
through. .

Finally, in the embodiment of Figs. 1-5, the channel 5 may
also be subdivided into at least two parallel partial channels,
similarly to Fig. 7, by means of a separator member standing
upright, in the form of a partition.

For identification of the wire retainers and/or the wires
retained in theﬁ, the base 1 or 21 and/or some part connected to
it may be provided with a code 40 that can be read off by a sensor
on the wire placement head 10. Examples of this are schematically
suggested in Figs. 4 and 7. .

In the embodiment of Figs. 1-5, spring-elastic bows 11 are
provided at each clamping péint 2. In principle, other
embodiments are also possible in which only one such spring-
elastic bow 11 is provided, with a movable clamping edge 12 that
cooperates with a fixed, rigid abutment, for instance in the form
of 'a corresponding platelike prolongation of the opposite arm
portion 13. This abutment, too, may be formed with at least one
clamping edge 12.

Suitable clamping means, of the kind formed by the spring
bows 11, may‘also be formed onto the platelike shaped parts 24 in
the embodiments of Figs. 6, 7. '



-17- The clains defining the invention are as follows: 1. Awre
retainer for connecting wires of low voltage circuits cf electrical
apparatus, to retain said wires in ordered, predeterm ne with
respect to each other, conprising: a base; fasteners secu @d‘::tagptgtqe-? ,f‘“}
at [east two | egs joi ned to the base, between which legs /fa continuous® ~ET I;
channel for receiving the wres is defined, said Chahme! :bei ng open on!
one side over its length, and having a wire insertion ope’m‘rrgf- -and--Wre e
hol di ng means for said wires, received in the channel in which wres are
normal Iy | ocated in the channel elastic wire hol d-back means coupled to the

| egs; and neans Tor assuring ordered arrangenent of the wires in

-14 -

In order to assure an ordered arrangement of the retained
wires, the channel 25 may have at least one pocketlike enlargement
34, whose inside diameter is less than or equal to the outside
diameter of the wire. The wires are firmly clamped in this
pocketlike enlafgement; they are in a row next to or one above the
other. Inserting the wires from the channel into the .pocketlike.
enlargement can be done by the placement tool itself, which for
that purpose executes a slight lateral motion if needed.

It is also possible for the channel 25 to be subdivided
longitudinally by at least one separator member 35 protruding from
the bottom, resulting in a double or multiple channel, in which
the various wires or groups of wires are retained separately from
one another. _

The wire retainer is made entirely in one piece of an
insulating plastic, such as polyethylene or polyamide; in its
shape, it can be extensively adapted to the requirements of an
intended use. For instance, the channel 25 can extend through a
shaped part 25, joined to the base 21 and containing the legs 26,
which is formed essentially as a plate oriented transversely to
the longitudinal direction of the channel.

In other embodiments, the legs that define the channel are
in the form of longer wall parts, so that the wires are laterally
supported and retained over a greater length. '

It has proved advantageous if the wire retainer has spring-
elastic clamping means 11, adjoining the channel 5 on at least one
face end, for wires 6 placed in the channel. These clamping means
have the effect that upon the inward motion of the wire placement
tool into the channel, which is done from the face end, the tool
first passes through the clamping means, which after the passage
of the placement tool immediately press self—clambingly against



the retainer including wire clanping nmeans coupled to the base and
positioned for engagement with the wires in the retainer,r— '

channel is dinmensioned and arranged to receive a wire plaueﬂ%#thEMENTSh=ET
protrudi ng through the insertion opening noving in the |lo gltudl

direction of the wires and passing through said channel o é?“&ts eﬁﬁﬁhEBZ"
and wherein at |east one of the |egs defining the channel /—thewTe

nmeans and the hol d-back neans are fornmed to yield spring-elastically to the

~——

tool. 2. The wire retainer of claim1, wherein the hold- back neans are
| ocated on at |east one of the |legs and have, on its face end, an
I nsertion slope, pointing inward-in funnel-1like fashion towards said
channel . :
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the inserted wire and positionally restrain it, before the
placement tool has passed through the channel itself and released
the segment of wire located in the channel. .

In a practical embodiment, the clamping means may have at
least one spring-elastic clamping bow 11, which extends over the
height of the channel 5 and, with a clamping bow 11 or an abutment
opposite it defines -a clamping point. In this clamping point,
wires placed successively are retained in a row, located one above
the other, in precise order; this has the advantage that of
producing wire placement paths of equal length and &qual design
for the various wires, at least intermittently, in the vicinity of
the wire retainer. That is, if the wires were placed side by side
or even in unordered fashion, then different placemeht paths in
the horizontal plane would occur at bends in the common placement
path, making it difficult to program the placement tool or leading
to undesired crossings of lines.

To increase the clamping action, it is practical if the
clamping éoint, at least on one side, is defined by a clamping
edge 12 on a clamping bow 11 or on the abutment. One such
clamping bow and/or the abutment may.also have an insertion
chamber 20, pointing inward in funnellike fashion, for the wire
placement tool 10, which can be attained in a simple way by
providing that the clampiﬁg bow 11 has a wall portion rolled
inward essentially in partially cylindrical fashion, which wall
portion rolled inward in partially cylindrical fashion is located
on a retaining arm 13 joined to the base 1 or to a leg 3, with
which arm it is joined over at least a portion of its height. To
increase the movability, the retaining arm 13 may be separated
from the adjacent leg 3 by a slit 16, which exten@s over at least
a portion of the height of the leg 3.



3. . The wire retainer of claim1, wherein the hold- back_neans are forned
with an insertion slope, inclined toward the bottom of t

wres. 4. The wire retainer of claim1, wherein the ba !
| eadi ng into the channel. 5. The wire retainer of |ckaim 1, wherein{
the fasteners | ocated on the base are forned to be secur ijﬂﬂS"FéEa*f‘e.§
rotation. 6. The wire retainer of claiml1, wherein a code readd

outside is | ocated on the base or on sonme part joined to it. 7. The

wire retainer of claim 1, wherein said retainer conprises a unitary

pl astic el ement. 8. A wire retainer for retaining connecting wres of

| ow-voltage circuits of electrical apparatus, to retain said wires in
ordered predeterm ned position with respect to each other, conprising a
base;

-16 -

To facilitate the passage of the placement tool through the
channel, the holding member 7 located on at least one leg 3 may
have on its face end an insertion slope 70, pointing inward in
funnellike fashion, for the tool. Moreover, to facilitate the
manual insertion of additional wires, this holding member, like
the aforementioned clamping means, mat be formed with an insertion
slope, inclined toward the channel bottom, for the wires.

The fastening means located on the base, which for instance
are in the form of protrusions, spreader hoops or the like, are
suitably formed such that the wire retainer is secured against
relative rotation, and accordingly always maintains its alignment
as required for the passage through the channel of the wire
placement tool. Finally, a code 40 readable from outside may be
located on the base 1, 21 or on some part joined to it, which
enables identification of the respective wire retainer, on the one
hand, and/or of the various inserted wires, on the other, by means
of code recognition means located on the wire placement tool.

Various changes and modifications may be made, and features
described in cdnnection with any one of the embodiments may be
used with any of the others, within the scope of the inventive

concept.



fasteners secured to the base; at least two legs joined to the base,
betmeen which legs a continuous channel receiving the MA deflned

|nsert|on openi ng, said channel being di nensi oned and an
wire placenent tlml“mIM““tcnl ﬂ rough the insertion op%'npng_
| ongi tudinal dir es and passing through "sai-d-cHan HZ?OVET ﬁ

its | ength; -19- wite Holdlng means for said wires recelved in the ="
channel normal 'y |ocated in the channel ; 'élranpi ng nmeans | ocat ed laterally
adj acent of said channel on at |east one face end, for holding the wires

placed in thfhéh@f§f$siﬁb§f$£h§”§kg‘%iv@ﬂ%gghogrénaéh?ollows:

1. A wire xretainsr Zor conaecting wires of low-
voltage circuits c¢Z eleczrical apparatus, to retain said
wires in ordered, oredetsrmined position with respect to
each other, comprising:

a base;

fasteners securad to the base;

at least two l1egs ioined to the base, between which
legs a continuous channsl for receiving the wires is
defined,

said channel bsing coen on .one side over its length,
and having a wire insefticn opening; and

i

wire holding means for said wires, received in the
channel in which wirss are normally located in the channe%

elastic wire hold-back means coupled to the legs; and

means for assuring ordersd arrangement of the Wires:in
the retainer includin |

wire clamping means coupled to the base and positioned
for engagement with the wires in the retainer, and

wherein the channel is dimensioned and arranged to
;eceive a wire placement tool protruding through .the
insertion opening moving in the longitudinal direction of
the wires and passing through said channel over its length;
and

| wherein at least one of the legs defining the channel,
the wire holding means ané the hold-back means are formed to
yield spring-elasticzlly t2 the téol.
| 2. The wirs retainer of claim 1, wherein the hold-

back means are locat=sd on zt lsast one of the legs and have,



retainer, said clanping neans having at |east one spring elastic

cl anpi ng. bow engageabl e with at | east one of the wires, a %:%L

Yt S EET
el enent sald_al_a.lxpi_ng_bow_a,nd_counter el enent ext endi ng jpver f@ ﬁ%-’)
| {3% N9

t he channel wherein the clanﬁ bow and t he counter elemga@ d

;I 2|rrg|nglgngo;3;e”lmm mlmum int, at |least on one sid

of the cl anpi ng bow and the counter
el enent; and mherelh t'he " clanplng bow defined an i nwardly directed
funnel -1i ke fornmed portion, said formed pdftion defining said insertion
openi ng. 9. The wre retainer of claim 8, wherein said counter

el ement conprégestd cEasBi RGD! onn WhekebYosaid &JAMhogn e qwam{ diy of
sai d channel, define an |nvvardly pointing, wWith respect to t e’c annel ,
funnel -1 i ke eftmmeTel flegi fasHtion terardee sahacereahel 00! .

3. The wire retainer of claim 1, wherein the hold-
back means are formed with an insertion slope, inclined
toward the bottom of the channel for the wires.

4 The wire retainer of claim 1, wherein tﬁé base
has an aperture leading into the channel.

5. The wire retainer of «c¢laim 1, wherein the
fasteners located on the base are formed to be. secure
against relative rotation.

6. The wire retainer of claim 1, wherein a code
readable from outside is located on the base or on some part
joined to it.

7. The wire retainer of claim 1, wherein said
retainer comprises a unitary plastic element.

8. A wire retainer for retaining connectlng wires
of 1ow -voltage circuits of electrical apparatus, to retain
said wires in ordered predetermined position with respect to
each other, comprising

a base;

fasteners secured to the base;

at least two legs joined to the base, between which
legs a continuous channel receiving the wires is defined,
said channel being open on one side over its length and
having a wire insertion opening, said channel being
dimensioned and arranged to feceive a wire placement tool
protruding through the insertion opehing moving in the
longitudinal direction of the wires and passing through said

channel over its length;



10._, The wre retainer of <claim 9, wherein said formed portion of
the cl anping bow conprises a wall portion which is rolled ir I n
essential ly cytimdrital—shape. 11. The wire retainer of cl ahgp%l:

the.wal | portio ' un partially cylindrical fasfjion s '
| ocated on a rei}“i | 6 ME'“‘“) “ d to the base or to one of @s
wherein said arnhklsSej 1s0 gaid wall portion over at |ed & o VA o) R :

t he height of the wall portion. 12. The wre retainer of claim 11,
wherein the retaining armis separated f®omthe leg by a slit, which
extends over at least a portion of the height of the leg. 13. Awre

refete ?t pfega}‘ ogpggﬁ Z![ﬁisﬁgt gwrlem?.g{g'nnﬂe%g ego2f $0M5 VQlikRge LLELINLS O the
channel normally located in the channel;

clamping means located latsrally adjacent of said
channel on at least one face end, for holding the wires
placed in the channel in said ordered position in the
retainer,

said clamping means having at least one spring-elastic
clamping. bow engageable with at lsast one of the wires, and
a counter'element, said clamping bow and counter elemeht
extending over the height of the channel,

wherein the clamping bow and the couﬁter element
define a clamping point,

said clamping ;oint, at least on one side, being
formed by a clamping edge on at lesast one of the'clamping
bow and the counter element;: and '

wherein the clamping bow defined an inwardly directed
funnel-iike formea portion, said ‘formed portion defining
said insertion opening.

9. The wire retainer of claim 8, wherein said
counter element compriées a clamping blow,

whereby said clamping bows, outwardly of said channel,
define an inwardly poiﬁting, with respect to the channel,
funnel-like entrance region for the wire placement tool.

10. The wire retainer of claim ¢, wher=zin said
formed portion of the clamping bow comprisss a wall portion
which is rolled inwardly in essentially cylindrical shape.

11. The wire retainer of claim iO, wherein the wall

portion rolled inward in partially cylindrical £ashion is



said wires in ordered predeterm ned position with respect to each other,
conprising a base; fasteners secured to the base; at |ead =6Fﬁ€ﬁr
to the base, between which—+egs—a continuous channel r ecdli GERAG ENF BEEET s
defined, said channel bein n one side over its length audg q?%p

wire insertion o mﬁ \ ﬂg ng means for said wreg PE8érved ih -
channel nornallyq

annel ; wherein said wire ho g neans
conprise at |east bne prong-llke ext ensi on supported laterally of the wire
i nsertion opening and extending, with spagdng, fromsaid base; and el astic
wi re hol d- back neans supported laterally of the wire insertion opening
formed on at)leaskaonfm o SALidfL5 AN MR, sald shaongl ig adapted to
receive a wire

the legs;

!
|
i
|

| nitaieeveyriesitormninasnlt

and wherein said arm is joined to said wall portion
over at least a portion of the height of the wall portion.

12. The wire retainer of c¢laim 11, wherein the
retaining arm is separated from the leg by a slit,jwhich
extends over at least a portion of the height of the leg.

13. A wire retainer for retaining connecting wires
of low-voltage circuits of electrical abparatus, to retain
said wires in ordéred-predetermined position with respect to
each other, comprising |

a base;

fasteners securad to the base;

at least two legs joined to the bas;, between which
legs a continuous channel receiving the wires is defined,
said channel being open on one'side over its length and
having a wire insertion opening;

wire holding means for said wires received in the
channel normally located in the channel;

:e-f "wherein séid wire holding means comprise at least one
p:ong-like extension supported laterally of- the wire
insertion opening and extending, with spacing, from said
base; and

elastic wire hold-back means supported laterally Qf
the wire insertion opening formed on at least ‘one of said
legs; and

wherein said channel is adapted to rsceive a wire

placement tool protruding through the insertion opening,



pl acenent tool protruding through the insertion opening, -21 - noving in.
the longitudinal direction of the wires and passing thro

said prong-lik ng fron1one of the |egg, REPEAEEMENTBHEET
an adj acent portlon of said one |eg, formng a clanping feans ng]

wires | ocated i n m'"amuwﬂmn the prong-1ike extensiobstanl the P
14. The wire r 13, wherein said wre h&Fdboek : :
conprises two f1exi bl e tongues each being | ocated on a respective opp05|te

side of the channel. 15, The wire retai2her of claim 14, wherein the two
tongues are forned with their free ends overl appi ng one anot her. .16. The

wre retainer of o cfal Pkt 1 WISt EMnaf2irection of the wires and

passing through said channel,

said prong-like extension projecting from one of the
_égs, together with an adjacent portion of said.one leg,
_forming a clamping means for said wires located in the space
between the prong-like extension and the leg. |

14. The wire retainer of claim 13, wherein said wire
hold-back means comprises two flexible tongues, each being
located on a respectiﬁe opprosite éide of the channel.

15. The wire retainer of ciaim 14, whersin the two
tongues are forméd. with their free ends overlapping one
another. |

i6. The wire retainer of claim 14, wherein each
tongue is formed as a thin small plate standing on edge. !

17. The .wire retainer of claim 13, wherein the
ciamping means comprises a slit which extenas tp the space
between the respective prong-like extensions and the
adjacent portion of the leg, the spacing being less than or
equal to the outside diameter of the wires to be receivea by
thé retainer, said slit communicating with the channel.

18. The wire retainer of claim 14, further
comprising at leaﬁ one separator member protruding from the
bottom and longitudinally subdividing the channel.

19. The wire retainer of claim 13, wherein the
chénnel extends through a shaped portion of the Dbase
containing said legs, said prong-like extensions, and said

tongues; and



tongue is formed as a thin small plate standing on edge. 17. The wre
retainer of claim 13, wherein the clanping means conprifs ST l
whi ch extends to-the-space-between the respective prong- Ilﬁéput(iﬁ“éﬁ@ §H§"T :
and the adjacent portion of the |eg, the spacing being |esg than @ Zg.g
to the out5| de d u"l“ "Iltl“ﬂjr es to be received by the rebdPher-=- 1997
slit conmmuni catl The wre retainer of crarm —
14, further corrprl st ng at | eat one separator menber protruding fromthe
bott om and | ongitudinally subdividing th& thannel. 109. The wre
retainer of claim 13, wherein the channel extends through a shaped
portion of the ba%eegahatsallagsﬁabedl 885t i SRl L PFOREEd | dsdigNsiong And
sai d tongues; and -

plate orlented transversely with respect to the longitudinal

direction of the channel.



wherein said shaped portion is formed essentially as a plate oriented
transversely with respect to the longitudinal-direction of the channel.

a
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WIRE RETAINER FOR CONNECTING WIRES IN LOW-VOLTAGE CIRCUITS OF
 ELECTRICAL APPARATUS

ABSTRACT

A wire retaining for connecting wires in low-voltage
circuits of electrical épparatus has a continuous channel (5),
formed on a shaped part, for receiving the wires. The channel is
designed for the passage through it over its length of a wire
placement tool protruding through its lateral wire insertion
opening and moving in the longitudinal direction of the wire; legs
(3) laterally défining the channel, and/or wire hold-back means
(7), are embodied as predominantly spriné-elastically yielding to
the tool passing through.

' (Fig. 1)



