AMHRE PLAG NG TooL § FIELD OF | NVENTI ON The present i nv&hITRR C©0Y
reIaIes to.a tool to place a wire and, when placed, cut it off, which tool

gzngﬁg:r;cglly adapted to cut off th#'ﬂﬂsbéﬂéFﬁkégEgNt rmnal, and
: | : " REPLACED

A Wire Placing Tool

The invention relates to a tool for placing and, if necessary, cutting
to length electrical conductors, with a housing suitable for connection of
placing means, e.g., an industrial robot, -with a placing finger which is -
arranged on the working side of the housing and in which a guide channel for a
conductor is formed, and with means for advancing the conductor and cutting it
to [the proper] length. '

Wire placing tools of this type are known from, say, DE-OS 36 06 059,
DE-OS 36 11 805, and DE-0S 38 20 636. They are used mainly for producing wire
harnesses but they can be used for wiring components of machinery etc., too.
The mouth of the guide channel of the placing finger is transfe?red to a
particular point of connection at which the wire brotruding from the guide
channel is placed and contact with it is established. The wire is cut in a

proper so-called cut-to—1ength module of the tool, which precedes the placing
finger proper and is arranged at a considerable distance from the mouth of the :
wire guide channel.

Thus, these tools do not allow cutting the wire at the very point of
contact. Yet this js particularly desired when the connection point is
provided with a cut-clamp-contact, i.e., when the wire is connected with the
so-called cut-clamp technique ["insulation-piercing cut-clamp blade
technique”l. '

Therefore, the problem underlying the invention is to create a wire
placing tool which has a simple structure and is particularly suvitable for
connecting wires with the cut-clamp technique, wherein the wire can be
opfiona]ly cut .at the respective connection point or can be run off to some
other point after contact has been established.

~ Ifi order to solve this problem, the above-identified tcol according to
the invention is characterised in that is has a pressure-application member
which 1s arranged near the lateral mouth of the guide channel for the wire
issuing from the mouth of the guide channel, is supported to be movabie
substantially across the axial direction of the guide channel near its mouth,
and is coupled to proper placement means by which it can be adjusted between a
standby position far from the mouth and a working position in which it extends
beyond the edge of the mouth of the guide channel with a pressure-application
surface substantially flush with the upper side of the edge of the mouth, and
in that the wire-severing means are arranged cooperatingly with a region
of the wall of the guide channel near its mouth opening.
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sal der"ess slit blade insulation pi erci ng connector in which the tool can
be coupled to an automatic wire placenent apparatus, for exanple a wire
pl acenent, r opot. BACKGROUND OF THE | NVENTI ON Wre placenent tools
for positioning electrical wires usually jeve=a=Hous -v—-w} whi ch a

D

posi tioning finger extends. The positi oniin§risi Sty #as BEEYUl de duct for a
wire and,-further, is coupled to or fornmgd MAtﬁ&RLAbEQeed par atus and

cut-of f apparatus for the wire, when cut e pl acenent
tool s. of such type are well known, see far exarrpl e the ref erenced German
patent Di-scl osure Docunents DE-OS 36 06 059, DE-OS'36 11 805 and DE-OS 38

20 636. Such wire ace nt. togl s e used, for | e 0 nake wire

har nesses, wire bﬂﬁ“d‘ 8?’"9 ﬁé"qer&‘é péi?p@ﬂ?ei‘bnﬁ’sc%% EW%OQK@V@FE’ to wire

machi ne corrpomhtcstioﬁlmmh!re@k%ﬁnti melulekte prmeﬂw we‘em@stlpm ohichg seuemger is

lawo?g_ht Ito atﬂeﬁtth@wb@h dFOftet dudde SHaAGAL1L dFathet fRRCIngriThatal diestd1fintoh@e gui de
uct is | oca a . c exits

fromthe gui dlﬁ‘égfu fa‘&.ﬁﬂtg &4 {)%FT&%mQP%é&fh%eg 38 a"‘ﬂlt aaﬁldq%er{a? P?pof fhe

wire is usualfy "@F'fseﬁ‘i"eﬁ‘tby‘ga 8 i 3‘f9ea‘ifﬁ¥998f“f~‘a"rrﬁ’éﬁ.ﬂ"‘e’ Bof tthe guide

- channel, severing the wire at the terminal renders a very short free end of
the wire which can be accommodated in a shock-proof manner by suitable
measures near the cut-clamp terminal without need for further measures for

insulation, etc.
In a preferred embodiment, the pressure-application member has near the

pressure-application surface a bridge region aligned with a wire issuing from
the mouth of the guide channel, with the width of the bridge across the
direction of the wire being substantially smaller than, or equal to, the wire
diameter. The bridge region is conveniently delimited at least on one side by
regions of greater width. It is ensured in this way that, upon being urged
into the cut-clamp slit, the piece of wire is properly supported over the
required length so that it cannot deviate in the pressing-in operation. If
necessary, a protrusion can be provided on one side of the bridge and the
protrusion by itself may be movable, if required. Thus, at the exit from the
mouth of the guide channel, the wire may be bent under an angle, if required,
and this regardless of whether it is cut, or not cut, at the associated point
of contact.

As a rule, it is advantegous to have the bridge on both sides bounded by
regions of greater width, one of which is contiguous with the surface of the
placing finger next to the mouth of the guide channel so that, in the placement
operation, the wire receives the necessary support as soon as it exits the
mouth of the guide channel.

In a convenient embodiment, the cutting means comprise a knife adapted
to be moved along the placing finger and having a knife blade which is movably
mounted above a substantially horizontal portion of the guide channel. With
respect to obtaining good cutting conditions, the knife blade is advantageously
provided with a least one cutting edge which is inclined relative to the
associated wall of the guide channel, has a cutting edge tip adapted to be
pressed onto the associated wall of the guide channel, and is situated near
the mouth of the guide channel. Thus, the wall of the guide channel forms the
counterblade or the anvil at which the wire ig severed. The point of cutting
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tobl, which is coupled to the positioning finger, for exanpl e in advance
t hereof, and usually |ocated sonme distance in advance of the end of the
positioning finger. Such tools neke it difficult to cut off the wire
|nned|ately adj acent the terminal to.which it connect ed, and
frequently make it inpossible. 'SU ON It is an
obj ect of the invention to anelioratg of the prior art.
Accordi ng to one aspect of the inven y"-—h:-- j : osed conpact

combi ned wire positioning and cut-off tdot for, in one operation,
positioning a wire and cutting the wire closely adfacent said tool,

P hous! o.can be Arladed AL nouen o LROGHY ARG f's@&%rwsxgngﬂgeedggap rom

t he housi ng;
havi ng a W rt@kﬁuﬂaég i(‘)ﬁ@?}lgl‘ﬁj’e channel proper one obtains the advantage t
practically no lateral space is required. After extended operation, only the

. cutting edge of the knife need be reground. The wear of the placing finger is
insignificant. If necessary, the guide channel's wall region which serves as
the counterblade or the anvil for the cutting edge can be made from a material
particularly suitable for this purpose and can be configured even replaceable
at, say, an insertion part.

_ Excellient space relations are obtained when the pressure-application

~ member is supported in 1ongitudiﬁally movable fashion very close to the
‘placing finger, while the knife blade can be supported, likewise in
longitudinally movable fashion, next to the pressure-application member at the
placing finger and/or the pressure-application member. As indicated above,
the pressure-application member proper can be composed of a single’ part or of
a number of parts. In the latter case, the wire path at the respective
terminal can be influenced individually on both sides of the cut-clamp slit by
bending the wire under an angle or deflecting it, for example, close to the

cut-clamp slit. _
The drawing shows an embodiment of the object of the invention. There

show:

Figure 1, a partially cut-open side view of a placement tocol according to the
invention to illustrate the state of leaving a connection point that
was contacted, '

Figure 2, a front view, from below, of the placing finger of the wire-
placing tool,

Figure 3, a section along line III-III of Figure 1 of the placing finger of
the tool shown in Figure 1,

Figure 4, the placing finger of the~w1re—p]écing tool according to Figure 1 in
a corresponding view illustrating the state after pressing the wire
into the cut-clamp sTit of a connection terminal,

Figure 5, the placing finger according to Figure 4 in a corresponding view
illustrating the state as wire is being severed.

The wire-placing tool has a housing 1 schematically shown in Figure 1,
which is adapted to be attached to an industrial robot.” On the working side
of the housing 1 there protrudes from below a vertical placing finger 2 of
substantially rectangular, narrow cross sectional form (Figure 3), which is
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REPLACEMENT SHEET

2

a pressing el ement having a pressure surface novably | ocated adjacent the:

wire outlet opening for novenent transversely to t A
out | et openi ng; pressi ng el enment; _Lngnggg;égéN
the pressing element for positioningt P ‘$§E&5-
position renoved fromthe wire outl et i ng=r

hol ding the wire projecting fromthe wTe outlet opening,

direction of the

pans coupled to

n a qui escent

Ing position for
the pressure

surface extending at least up to the Wi f& outlet opening when the pressing

elenment is in the holding position;

cutting méans novably | ocated on

the positiogduanyf hdagefron Btdene YHeCp1abfng fAhgelve i Waf i x6dItd @he AREMIgNY agind
movable betyegp ;3 {h?fset 'PQ\féuHeo&aﬁ.{e‘?ar{ & 2 WAG WihErOPERIRBAMY Ar&ytting
t of 't he re outlet. opening, and

position in“fron

not shown in detail. Before the placing finger 2 inside the housing there are
arranged conveying means for the wire §, which are indicated in the form of
two program-controlled conveying roller pairs 7, each connected through a
drive belt. Besides that, a controiled clamping device exists at 8 for the
wire 5. .

The guide channel 4 is substantially L-shaped. It has a substantially
vertical portion 41 (Figure 1) which over a 90° arch is followed by a portion
42 which is curved like the arc of a circle and leads, in turn, to a short,
substantially horizontal portion 43 from which the wire 5 issues to the outside
through a mouth 10 situated on a flat vertical surface 9 of the placing finger
2. In a groove 11 of the placement tool (Figure 3), which is delimited by
paralle) sides, there is gquided in longitudinally movable fashion a
rectangular knife blade 12 one end of which is coupled to a program-controliled
placement device indicated at 13 in Figure 1 and the other end of which is

'provided with an inclined cutting edge 14. The cutting edge 14, which extends

over the major part of the width of the knife blade 12, is situated in a
slit-like recess 15 of the placing finger 2 above the mouth 10 of the guide
channel 4 in which wire 5 is additionally guided by a guide pin 16. Together.
with the cutting edge 16, with which an acute angle is included, it forms a
cutting tip 18 which is situated within the recess 15 close to the opening 10
of the guide channel 4. '

Thus, the knife blade 12 is arranged above the arched portion 42 and the
horizontal portion 43 of "the guide channel 4 so that its cutting tip 18 can
cooperate with the Tower bottom wall of the horizontal guide channel portion
43 which acts as a counterblade or anvil, as can be inferred from. Figure 5.

-~ Besides that, a pressure-application member 19 configured as a stamp is
guided to be Jongitudinally movable in a grooved guide 20 (Figure 3) laterally
from, and close to, the knife blade 12. The pressure-application member 19
can be optionally moved forward or backward in the vertical direction relative
to the placing finger 2 through a program-conirolled actuating device indicated
at 21,

The pressure-application member 19 is formed with a pressure-application
surface 22 on its front face, with the pressure-application surface extending
over its major part on a horizontal plane and intended to bear on a wire
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wherei A said pressure surface of said pressing elenent has a rib
essentially aligned with the wire projecting fromthe outlet opening, and
having a width transverse to the direction-of_said wre j ecting fromthe

outl et openi ng which has a di mension apj axigBheEy HiB Et,gp_ te di ameter of a

conductor within the wire. Accor di|hg tomgm_t,\hgn aspegt of the

I nvention there is disclosed a-conpact dossned—wre—posi Hloni ng and
cut-off tool for, in one operation, posjtioni ng a wire and cutting the'wire
cl osely adjacent said tool, conprising: a tool housing: a
posi‘tioning finger extending fromthe housing; * a wre guide channel

or duct fornddsuing fham thempeth dhdnthiwisvppoet dher sameut | et openi ng; a
pressing el enent hanaﬂgJeareEngQ&EeUr;ﬁrﬁildﬁlfaagﬁ‘iWV@P&)2 |tae abedcadjacent the
wire outlet qpeningefps ,,mvmﬂgfrtm@%ﬂo%@& ¥id@ e Atk hfigghbpn of the

outl et opening

the pressing Séﬁféﬁ%ﬁ?rtf‘&f’rz%wlc |‘6rﬁuhﬁa?1}1é1 éfr@é’é‘?”ﬁﬂaéla@‘i‘n’-}h‘t lLi""nsaé{"*d‘ﬂl&’%%cent
posi ti on rensydtle fplaxing fitnger 2e Bhits| retr ravpes uge-appidcat idrobuwrifatg fookios i2dn f or
hol di ng the wi rc@nﬂ?ﬁﬂlyeﬁbﬁidﬂgd by QMarhsy MdcEg@ak [Pl dgePRNBRAEbred BE aPr €SSUr €

surface ext e V{nH%di%leﬁa Eﬁl@: § 025tw(:‘;cl\1’\,'I gr?tl?rlrlmtl g a(p) %Q{mgge Wh[ﬁ%l cch d?r essi ng

el ement is 0Si1i0n utt ans ocat ed on

the positi onltFRgPHCh@eF‘"B?f he vicinity of the WI re
Because of the arched curvature of the portion 42 and the intrinsic

elasticity of the wire § the same would coil upwards in the form of a spring
upon exiting from the mouth 10. The objective of the protrusion 25 is to
prevent this and to press the wire downward near the cut- c]amp terminal during
the contact-establishing operation.

Figure 1 shows the state in which the wire exiting from the mouth 10 of
the placing fihger 2 is contacted in a preceding step at a connection point in
a connection terminal 26. On both sides of a cut-clamp terminal 28 provided
with a cut-clamp slit 27, the connection terminal 26 has a groove-like
‘recess which has rectangular cross section and is Timited by straight surfaces.

After the ensuing pressing of the wire 5 into the cut-ctamp slit 27 of
the connection terminal 26 by the pressure-application member 19, as described
with the aid of Figure 4, the pressure—applfcation member 19 is for a short
time driven into the upper position illustrated in Figure 1, in which it does
not obstruct the exit of the placing finger 2 from the right, groove-like
recess 29 of the connection clamp 26. As soon as the placing finger 2 has
receded from the terminal 26 at which contact was made, the pressure-
application member 29 goes under program control downward into & position in
which the pressure-application surface 29 rests on the wire 5 issuing from
mouth 10 and counters its tendency to coil.

Hith the pressure-application member 19 in this posit1on the plac1ng
finger 2 is in the proper position placed above an other terminzl 26 o that
it stands above the associated groove-like recess 29.

Then the placing finger 2 and the pressure-application member 19 are
lowered; they enter into the groove-like recess 29 of the terminal 26, and, as
a consequence, the wire portion exiting from the mouth 10 is pressed into the
cut-clamp slit 27 of the cut-clamp terminal 28. Thus, the state shown in

Figure 4 results.
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outlet ™ openlng and anabIe between a rest position clear of the wire
openi ng and a cuttlng position in front of the wire outlet opening; and

wher ei n said, pressing el enent conprises a tructure, one
conponent carrylng a hol d-down pressur e i GREET and BEEN @t her conponent
carrying a holding surface projecting, &;!EH\HHPWNﬂEﬂrK]F)Sltlon by a

| esser extent than said hoId down pres =SHrrace

REPLACEVENT SHEET : 3
According to yet another aspect of the 1 Avention there i s disclosed a

conpact conbined wire
There the wire portion is supported on both sides of the cut-clamp slit

27 by the region 23 and the protrusion 25, whereas support is obtained at the
cut-clamp slit proper through the front face of the bridge 24 the width of
which across the direction of the wire is smaller than, or at most equal to, or
slightly greater than, respectively [sic!], the diameter of the wire 5. The
protrusion 25 presses the wire 5 onto the bottom of the associated groove-1like
recess 29.. In an other embodiment, it can be controlled separately by itself,
for which purpose the pressure-application member 19 is divided into two parts
which are supported in movable fashion at each other and separately
controllable, as indicated by the partition line at 30 with dashed lines in

Figure 1.
After pressing the wire 5§ into the cut-clamp slit 27 as shown in Figure

4, the knife blade 12 is moved into the position of cutting as per Figure 5, in
vwhich the cutting tip 18 in cooperation with the bottom wall of the herizontal
portion 43 of the guide channel 4 severs the wire 5 directly at the side of the
cut-ctamp terminal 28.

If necessary, at this point the bottom wall of the horizontal guide
channel portion 43 can be additionally inclined downward so that a downward
orientation of the severed end of the wire 5 is obntained also on this side of
the cut-clamp terminal 28. 1In other words, also there the same effect as that
of the protrusion 25 can be achieved.

After termination of the cutting operation, the placing finger 2 is
Vifted; the pressure-application member 19 and the knife blade 12 return to
their standby position according to Figure 1 and the wire-placing operation is
continued. ' .

The Yower end of the placing finger 2 is rounded at the "edge" facing
the guide pin 16; it can be Vikewise rounded or wedge-shaped at the
corresponding front edge. ~-Fhis measure intends to facilitate the passage of
wire support elements in the wiring operation when the wire support elements
have retaining elements which can be deflected elastically and which close
automatically after passage of the placing finger.

\'
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poditioni ng and cut - of f t ool for, in one operation, positioning a wire and:

cutting the wire closely adjacent said tool, conprising a tool
housi ng; a

housing; , . a positioning finger exi }
wi re guide channel or duct forned irnjj trhes SHB@'EHASrBEEhh ing a wire outl et
openi ng; a pressing el enent hgying maﬂme sufif ace novably | ocated

adj acent. the wire outlet opening for - HW_EL}’,J,O_UJ—E—EXJ-&F
direction of the outl et openi ng; - ?33|ng el e position contr
means coupled to the pressing el enent fo posi tioni ng m“]mmgrrent
in a quiescent position renoved fromthe wire outlét \lﬂ“\m | di ng

position for holding the wire projectigmihy omthe wire=outl et o"benl ng, the
pressure surface extending at Ieast up to the wire outl et opening when the
pressi ng el egent n the hold ositi means novabl y

| ocated on the pd‘s?‘imcfﬁfri’ a il“h@%dr Vp""ccﬁ?aw'c?“r’m%? W Fe["ﬂﬁ'n PETHRH | et

openi ng and rendadibes ,beittheckousing esyi taptes Fari eamnediéem obplacheg pdans e@endhg and a
cutting posi Ho@ﬁ‘trhﬂ Fovan! wpcfh 4 thYngﬁnQéH itBth @PQRFdNged andhe workingigéei n the
cutting reanze rl TN rﬁ 1n v?mch gnﬁ' € cha neerlrr%omag I Fr%uét%r 49 f%lqr%{ip%r} lon; and

wherein the Bos ur??"r? ening, is
formed with Hith means for advanc1ng the conductor and cuttlng it to length character1sed

in that it has & pressure- app]1cat1on member (19) which is arranged near the
lateral mouth (10) of the guide channel (4) for the wire (5) issuing from the
mouth of the guide channel, is supported to be movable substantially across
the axial direction of the guide channel near its mouth, and is coupled to
proper placement means (21) by which it can be adjusted between a étandby
position far from the mouth (10) and a working position in which it extends
beyond the edge of the mouth of the guide channel (4) with a pressure-
application surface (22) or is substantially flush with the upper side of the
edge of the mouth, and in that the wire-severing means (12) are arranged
cooperatingly with a region of the wall of the guide channel near its mouth

opening (10).

2. The tool according to Claim 1, characterised in that the pressure-
application member (19) has near the pressure-application surface (22) a
bridge region (24) aligned with a wire issuing from the mouth (10) of the

. guide channel, with the width of the bridge across the direction of the wire
being substantially smaller than, or equal to, the diameter of the wire (5).

3. The tool according to Claim 2, characterised in that the bridge region
(24) is bounded at least on one side by at least one region (23; 25> of
greater width.

4, The tool according to Claim 2 or 3, characterised in that a protrusion
(25) is provided on at least one side of the bridge (24).

5. The tool according to Claim 4, characterised in that the region of
.increased width (23; 25) has the same width as the placing finger (2).

____-——-————-;——“‘“"—____—_———___
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krii-fe &urface for cutti ng cooperation with said end portion. '
FIG 1 is a highly schematic side view of a positioning sy “‘ i/ﬁ H“‘

partly in section, and illustrating the positioning flnger

left a térmi'nal where a wire was pl aces: =FE—%A=] s a fragrrentary
front view of a slit blade insulatiop TheraHas]g HAdhBEEN Gl for which the tool
of FLG 1 is particularly suitable aE a Wi REPLASERt i on | ool ; FIG 2
is an end view'of the positioning fi ot the posttioning tool, |ooked at
from bel ow, FIG 3 is a sectional "view of the positioning finger of
FIG 1 taken along section line IIl-111 of FIG 1;° . FIG 4 is a view :

of the f'bngers onl Yhe &doMacadrding fol ay dne FFNClaims! 2136t dh@ctdresd@omi tHaon as tge
wireis elrn r (o)
GBI 248 el {bh o Sk loh ﬁk@?gpeg B34HaRS o 'HeRIofE Gt qgcrgg;aategg&g,; an

FIG 5 is a view P
wire is bei ngf23 25), one of which (23) is contiguous with a surface (9) of the placing

finger next to the mouth (10) of the guide channel (4).

7. The tool according to any one of the preceding claims, characterised in
that the wire-severing means comprise at least one knife with a knife blade
(12), with the knife being guided to be movable along the placing finger (2)
and the knife blade movably arranged above a substantially horizontal portion

of the guide channel (4).

8. The tool according to Claim 7, characterised in that the knife blade
(12) has at least one cutting edge (14) inclined relative to the associated

wall of the guide channel (4).

9. The tool according to Claim 8, characterised in that the knife blade has
a cutting edge tip (18) adapted to be pressed onto the associated wall of the

guide channel.

10.  The tool according to Claim 9, characterised in that the cutting edge
tip (18) is situated near the mouth (10) of the guide channel.

11. The tool according to any one of the preceding claims, characterised in
that the pressure-application member ¢19) is supported at the placing finger
(2) to be movable in the longitudinal direction.

12. The tool according to Claims 7 and 11, characterised in that the knife
blade (12) is movably supported at the placing finger (2} and/or the pressure-
application member (19) after the pressing member (19).

\

13. The tool according to any one of Claims 2 to 13, characterised in that
the pressure-application member (19) is composed of a number of parts and that
a pressure-application surface section is associated with each of the parts.
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cut: ¢ % R "4  DETAILED.
DESCRI PTI ON Referring first to FIG R i | lustrates the wire
positioning system in highly schemate= ftorm and the wire
posi tioning ‘finger, after the wr§ Has bea

Abstract

A tool for placing electrical conductors and, if necessary, cutting them
to size in the automatic production of wirings in electrical apparatus
comprises a placing finger (2) which is arranged at a housing (1) and in which
a guide channel (4) for a conductor is formed. Near the lateral mouth (10) of
the guide channel there is provided a pressure-application member (19) which
supports a pressure-application surface (22) adapted to move substantially
perpendicular to the axial direction of the guide channel and which is
associated with wire-severing means in the form of a knife blade (12), the
knife blade being movably supported by the placing finger. The knife blade
cooperates with a wall region of the guide channel.

(Figure 1)

_—
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in~tWexterminal and is to be guided to a further termnal, where it
be t.erm nated and cut. The further teyff FFOVAR | N FIG.'%Jbut IS
shown in FIGS. 4 and 5. As best ié@ﬂsﬁﬁﬁﬁﬁﬂAﬁBEﬁﬁ tool has a housing
whi ch can bé secured to a wire positifni ng FEHACER nundgfically controlled
positioning system not shown, and of any suitabl € construction. The
housi ng has a projecting wire positioning finger. which extends downwardly
froma working{poSitiron of the housing. The mﬁrgapositio ing finger has

is tb

essentially redtangul ar- crosg] secti on Usuallyy it is nmade of
steel. The finder is securedt e(h g7in a suit3blid manner, as

ger has a guide
upplied froma
ture for the wire
rollers over
system posi tions

schematically ghown by an at#t 2 %.mﬁre fi
channel or. ducty 4 for an |nsulated wi fle, is bei ng
supply spool, -fot shown. a feed stru
formed, for exgnple, by a pair of ontrolled fee
whi ch strai ghtgning and feed belt
the wire in alijgnment with the and ensur es posi tioni ng, hol di ng

and directing tthe wire i The gujde duct, sde FIG 3, is

general Iy L-shdped. It h borty on (FIL.GT131) whi©h then extends
about a curved jportion to an esseR{i 2 glo] tal portijon. The curved
portion is bent} about 90[ erH—p+eferafily I n circul ar bent [

form The portion
is short and terminates infrwrg exrﬁrUT'UUTTé mout h or{ openi ng formed on

the finger, thrjough Lgh/f W, £ ext romthe finger. The finger has
a groove (FIG B) w paral l el f§ amnks

3
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kni f e*Brade, .of essentially rectangul ar cross section, is lon

guided in the groove. .The knife blade is Coupkeﬁ;gﬁ;%Eﬁﬁgg;g@Em_ntroIQéa_

positioning elenent. It term nates at the bot ot ﬁ;E#{hégblnclrped cutting

edge. The cutting edge, - which extends over th - t+ the width

of the blade, is located in a slit-lik ecegp of the positioning finger

above the opening of the duct. A pin ggLPTonaIIy provi des for guidance of
afi

udinaTIy

the wire in the opening or recess of } ager. The-euttimAg edge, together
with a short cut-off edge, with whi t forps an aza, angl e, defines a
cutting tip or end edge which is postétered—d n the i nmeldiate vicinity of

t he openi ng of the guirde duct within the recess or opening. ~ The knife
bl ade is | ocated above the curvedZportion ﬂgd the follow ng straight _
portion of the guide channel. Th&“ tip or edge of the knife cooperates
with the lower wall of the hgrizont k uid nnel portion, the |ower
wal | formng a counter surface.Qr_ afivi KL e cutt[Ix tigaor end edge. A
pressing elenment, in formof a puncl/ ot - down bl Jstslidable in a
slide groove, see FIG 3, for longit i di ng novenent al ong the
finger. A programcontrolled operatirig unit contfipls novenent of the

pressing el enent to nove it.V%ﬁj cally up ghd down on a forward end surface
on the finger. : ’
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5

The pressing elenment is formed with a pressure Surfacgl_'ﬁ'Fl G 1) at
i trewend f-ace, which-extends over a |la ' i i

i zont al- pl ane,. and
is intended to engage a wire emtted firamstdig-S%iis spegifhg of the finger.
As best seen in FIG 2, a pressure sufliface gpptA®gpad] oijhs the vertical
gui de *surface of the finger. The surf- i ey
essentially the same width as the finger.

bt angul ar and has
A narrow rectangular rib is
joined in the center to the pressure surface, foll.oned by a downwardly

proj ecting nose portion, which extends at an inclination, as best seen in
FIG 1 and which, again, has generally the width of the finger.

-curved portion,” and inherent elasticity of the wire,

The
to roll

woul d cause the wire

19 ! /, /
~— . /16
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upwardly, si mlar toa sprl ng. The |ncI i ned nose has th cL;e%tn

prevent this upvvard rolling tendency ‘of: tthe wire whe memgx—w_me
engaged with'a terminal, and is positioned adjacent a lit bl ade insul atifon
pi erci ng connector. Use and Operation, with Reference cbalfé G|S4 &Uﬁ‘lmﬁi

FIG 1 illustrates the operating condition in which th
t he opening of the finger, was connected to a termnal at a connect|on
point in a prior operation. The termnal (FIG 1) was contacted in a prior
opening step by the wire. The termnal elenment itself is a slit bl ade

i nsul ation piercing connector which is shown in plan viewin FIG 1A The
terminal, with the wire inserted, is seen iPend viewin FIG 1A It has a
bl ade el enent, with a longitudinal slit. FIG 1A illustrates the conductor
of the wire inserted and cl anped i /A WIRBPLACINGtTOOBe i nsul ati on of the

W re engagi ng against the slit blade insulation piecing connector. Two such
bl ade el enepiSTRMAERr ated by slit, can provide resilient, springy
connecting el ements secured to a base, as shown in FIG 1. A
groove-li ke recess or depression is fornmed on either side of the connector.

Ribs, extending ff %tf?f ‘Hggm qg%tdu:ta ‘ﬁ)’fFeCt Ogmf] Eﬁe%'f ttm ’fgﬁ%“

flnger can now be nove onnec Ahee
term nat e thdowilze i1p the automelig %’M‘é@ﬂé’ﬁtw%mgﬁ vmealaétmpsluapatraéw pi erci ng
connect or, asonpkisesta ptaethg Ningdr(X2)4which is arranged at a housing (1) and in which

a guide channel (4) for a conductor is formed Near the lateral mouth (10) of
the guide channel there is provided a pressure -application member (19) whwch
S ' supports-a pressure-apptication surface (22) adapted to move substan’clally Tt - g
perpendicular to the axial direction of the guide channel and which is
associated with wire-severing means in the form of a knife blade (12), the
knife blade being movably supported by the placing finger. The knife blade
cooperates with a wall region of the guide-channel.

1| T \JIII

~(Figure 1) -



Bef ores.novi ng the fi-nger, the pressing:element is raised in_the nn':ifian e
shown in FIG 1 in order to.pernmit the finger to |eave the RrEPE.thﬁfENﬁ"
t’he recess or depression of the prior connector. As soon |as f1 nger
free fromthe connector, and has reached the desired conneehpy: QF{QU&M
el enent is noved downvvardly In a position in which the su
wire | eaving the nmouth opening fromthe finger; this can corrpensate “for the
tendency of the wire to roll upwardly.j@nly the:bottom of the connector
itself is visible in FIG 4, since the renmainder is behind the pressing
el ement .
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The fiinger, with the pressing el errent i n the p05|t|on s h gy
thus positioned above the further connecting termnal, s
apove the gr oove- Ilke recess- or depreSS|on Fi nger and th

recess or depre55|on of the termn such that the wre &%
opening of the finger is inserted, pressed and clanped in the |nsulat|on-
pi erci ng connector slit of the connect 024 bl In this condition, the
wire is supported on both sides of the'ELLY the region (FIG 2) of the
pressing elenent, as well as by the i on thepepf . e conduct or
within the insulated wire i s suppor by th face OE?= ;?b (FIG 2). The
rib has a wdth transverse to the | di recti om® the wire which
is preferably less, or at the nost yery sllghtly | arger, nost preferably
not nore than equal to the di-anme of the gonductor within an insulation
sl eeve or a coating of the wre. e nosehp sses the wre to the bottom of
(a1l

t he associ ated groove or recgé ;hbggL— rictly necessary, in
ing ell eI e for E{D separate
E?pr 0

sone apparatus units the pre

structures, -permtting |ndependent pf the n n wth the
surface and of the conduct or engager 4 0on and the=fear portion (FIG
2). Such a two-part. pressing eé;gggL/rg schenat™eal Iy indicated by the
chain-dotted line, in FIG 1, rolled byqa separate pressing control
unit. : N : ' '
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dhe. wre,is cut by noving the cutter blade into the cut Wﬁgpggggggﬁﬁsﬁshp
in FIG 5. It is cut after the wire has been inserted afid pressed into the
>slit of the slit blade insulation piercing connector.
the finger knife control unit (FIG .1) noves the bl ade ey
the blade tip or end edge, in conbinatiion with the |ower wall of the

hori zontal portion of the guide duct, cuts the wire closely adjacent the
slit blade insulation piercing connector. In sonme term na
installations it can be desirable to slightly nove the horizontal portion
of the finger downwardly by a snall disBéhce, so that the terninal portion
of the wire will receive, also on this side of the connector, a slightly
downwar dl y- oriented bend, so that the cut end of the wire will be bent
downwardly. Thus, the sane effect as that obtained by the nose can be
achieved also at the cut end of the wire by cooperation of the bl ade
element with the.lower portion of the finger. After cutting the wre,
the finger is raised, the pressing el ement and the blade revert to their
respective qui escent and rest positions, and further wire |laying by the
finger can be effected. The finger is chanfered at its lower end in
the region-of the guide pin at the back Hide thereof, as seen in FIG 1, at
the surface. The rear surface as well asj|jthe forward surface can be

i nclined or rounded or wedge-shaped. | nclired—end portions of the finger
have theé '
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7 F advant age that when the finger passes by holding el ements for_conductors
whi ch are elastically deflectable, such hol di ng el enent T a R
snap back even if the finger has inpinged thereagainst
wre. Vari ous changes and nodifications nay be nad
:finger, raising the knife blade, the pressing control, aph P
‘be controlled automatically, in accordancel with suitable such
prograns can, for exanple, position the finger in selected coordinate

points with respect to a workpi ece and, when placed at certain |ocations,

A WIRE PLACING TOOL

FIELD OF INVENTION

The present invention relates to a tool to place a wire and, when placed, cut it off,
which tool is specifically adapted to cut off the wire close to a terminal, and especially a
solderless slit blade insulation piercing connector in which the tool can be coupled to an
automatic wire placement apparatus, for example a wire placement robot.

BACKGROUND OF THE INVENTION

Wire placement tools for positioning electrical wires usually have a housing from
which a positioning finger extends. The positioning finger has a guide duct for a wire and,
further, is coupled to or formed with wire feed apparatus and cut-off apparatus for the wire,
when cutting is desired. Wire placement tools of such type are well known, see for ,
example the referenced German patent Disclosure Documents DE-OS 36 06 059, DE-OS
36 11 805 and DE-OS 38 20 636. Such wire placement tools are used, for example, to
make wire harnesses, wire bundles, or the like. They are also used, however, to wire
machine components, fixtures and the like. The wire positioning finger is brought to a
particular position such that the terminal end of the guide duct is located ajacent a terminal
position, in which the wire which exits from the guide duct is to be positioned and
terminated. The cut-off of the wire is usually effected by a separate cut-off module of the
tool, which is coupled to the positioning finger, for example in advance thereof, and usually
located some distance in advance of the end of the positioning finger. Such tools make it
difficult to cut off the wire immediately adjacent the terminal to which it is to be connected,
and frequently make it impossible.

SUMMARY OF THE INVENTION

It is an object of the invention to ameliorate the disadvantages of the prior art.

According to one aspect of the invention there is disclosed compact combined wire
positioning and cut-off tool for, in one operation, positioning a wire and cutting the wire
closely adjacent said tool, comprising:

a tool housing;

a positioning finger extending from the housing;

a wire guide channel or duct formed in the finger and having a wire outlet opening;



t hen sequentially automatically control novenent of, résp | y—the

pressing control, a separate control for the tip of the p
provided, and the knife control. The tool is also us % rting
~a‘continuous wire into a connector, as seenin FIG 1, b (pmett 38

cutting operation. Vari ous changes and nodi fications

within the scope of the inventive concept.

REPLACEMENT SHEET . . i%
CLAI NVBS: a pressing element having a pressure surface movably located adjacent the wire outlet

opening for movement transversely to the axial direction of the outlet opening;

pressing element position control means coupled to the pressing element for
positioning the pressing element in a quiescent position removed from the wire outlet
opening, and a holding position for holding the wire projecting from the wire outlet
opening, the pressure surface extending at least up to the wire outlet opening when the
pressing element is in the holding position;

‘cutting means movably located on the positioning finger in the vicinity of the wire
outlet opening and movable between a rest position clear of the wire opening and a cutting
position in front of the wire outlet opening; and

wherein said pressure surface of said pressing element has a rib essentially ahgned
with the wire projecting from the outlet opening, and having a width transverse to the
direction of said wire projecting from the outlet opening which has a dimension
approximately up to the diameter of a conductor within the wire.

According to another aspect of the invention there is disclosed a compact combined
wire positioning and cut-off tool for, in one operation, positioning a wire and cutting the
wire closely adjacent said tool, comprising: .

a tool housing; !

a positioning finger extending from the housing;

a wire guide channel or duct formed in the finger and having a wire outlet opening;

a pressing element having a pressure surface movably located adjacent the wire outlet
opening for movement transversely to the axial direction of the outlet opening;

pressing element position control means coupled to the pressing element for
positioning the pressing element in a quiesceni position removed from the wire outlet
opening, and a holding position for holding the wire projecting from the wire outlet
opening, the pressure surface extending at least up to the wire outlet opening when the
pressing element is in the holding position;

cutting means movably located on the positioning finger in the vicinity of the wire
outlet opening and movable between a rest position clear of the wire opening and a cutting
position in front of the wire outlet opening; and

wherein said pressing element comprises a two-component structure, one component
carrying a hold-down pressure surface and the other component carrying a holding surface
projecting, when in holding position, by a lesser extent than said hold-down pressure
surface. '



1: Conpact conbined wre positioning and cut-off tool f F—orFE

operation, positioning a wire and cutting the wire close RERHASEMBNTSSHEET
tool, conprising: a tool housing; a positioning fi nge ) Ng
ffom t he housi ng; a wire guide channel or duct for (Paien--t-gm. .....
and having a wire outl et opening; a pressing el enen

surface nmovably |ocated adjacent the wire utlet opening for novenent

transversely to the axial directiqgn of the outlet opening; ressi.n
el ement  podiCEPTHRNE Britet GPOtHE‘é‘f‘FQe‘EId% SheHIvERiq, erﬁrlégéﬁcﬁ’ e‘gg 8?1‘33?“1’:5?‘%1”‘1 Wire
posi ti on: n@oditiening @as icﬁgoﬁ lteoTefot, ihone operaton, usitioniigtd wire redoutingfthomitehe
W re outlet., openi.n an ol ding. position for holding the wire projecting
fromthe mf]roégl&?fyag?“o%bdnﬁ%ﬂg,coﬂiﬁg&p essure surface extending at least up to
the wire outl et togdmusiggwhen the pressing el ement is in the holding
position; bh ﬁ@gpg BRY:AP 6 BfedioRsingn the positioning finger in
the vicinity 0131 p%ﬁ%l V\_Aﬁl%e utI)((at oggni n ,agg ng’abl bef ween, a rest position
clear of the wRMErdEEAP ghanpshondeat ‘P‘T‘?f% 13 ‘?Hﬁgﬁ{ %nﬁhﬂ"eﬁta ¥re pﬁﬁeWpcgmg;
O:Jt | et Oﬁenl Nga préding elementthavinigr pressuresueface heovablyflacatedddjsent therveiss oudet
el ement a%pgniﬂé ?orerﬁg\?e%én ltlla}/xsvaelréegyn%dthe axial direction of the outlet opening;

pressing element position control means coupled to the pressing element for

positioning the pressing element in a quiescent position removed from the wire outlet

opening, and a holding position for holding the wire projecting from the wire outlet

opening, the pressure surface extending at least up to the wire outlet opening when the
pressing element is in the holding position;

cutting means movably located on the positioning finger in the vicinity of the wire
outlet opening and movable between a rest position clear of the wire opening and a cutting
position in front of the wire outlet opening; and

wherein the cuttiﬁg means comprises a blade element terminating in an end portion;
and 'i
wherein the positioning finger, in the vicinity of said outlet opening, is formed with a

knife surface for cutting cooperation with said end portion.

DRAWINGS

FIG. 1 is a highly schematic side view of a positioning system for a wire, partly in
section, and illustrating the positioning finger after it has left a terminal where a wire was
placed;

FIG. 1A is a fragmentary front view of a slit blade insulation piercing connector for
which the tool of FIG. 1 is particularly suitable as a wire insertion tool;

. FIG. 2 is an end view of the positioning finger of the positioning tool, looked at from
below; - '

FIG. 3 is a sectional view of the positioning finger of FIG. 1 taken along section line
III-11I of FIG. 1; '

FIG. 4 is a view of the finger only, similar to FIG. 1, and illustrating the position as
the wire is being pressed into a slit blade insulation piercing connector; and

FIG. 5 is a view similar to FIG. 4, and illustrating the apparatus as the wire is being

cut.



with the wire projecting fromthe outl et opening, and having et

transverse to the direction of said wire projecting fromthe WEPEACEMENWIE}IEEF
whi ch has a di mension approximately up to the dianmeter of a ndu
within the wire. 2. The tool of claim1, wherein the cuttin
conprises a blade elenent termnating in an end portion; and

the positioning finger, in the vicinity of4said outlet opening, is forned
with a knife surface for cutting cooperation with said end portion. 3. The
tool of claim1, wherein said pressure surface is formed with at |east one
regi on wi deDETASNWERADESCRIPTION The tool of claim 1, wherein said pressure
surface is forned on at |east one side of the rib and has the shape of a
projecting nose. 5. The tool of claim3, wherein the at |east one region
of wider width Referringsiinst toaFIG: & hwhighitustuates Fheawire pesitipring syemnia highly

posi ti oni ng hlHaer fra?tne tﬂ?efohﬁohn@{he%@é ﬁbslmorl&ﬁg"‘flﬁgé} afiérthé Ard R teef PRiced

ect,to the wire

| region extendin t
. proj ecting 1¥1rﬂé‘?'r? t‘b %ﬁﬂqﬁl rcgglﬁléf%&eéﬁ?rp}ip“{lss Pt Qi DG gehimatel 4pdl of

- subst ant i alduy, qmetf@rthéiaeﬂnmmeiserot stiovirhin Bithdulsdtds shawhinFIGS. d andr®;

and two regi oA, eﬁws%eﬁlggﬁlgjj ag&e 631 ﬁ%eaa%w;gmgw@%?g&ec@?mou éau one of

sai d regions b
adj acent s epodltmnmg wbot et nwpenidatly . controlled positioning system, not shown and of any

suitable construction. The housing has a projecting wire positioning finger, which extends
downwardly from a working position of the housing. The wire positioning finger has
essentially rectangular cross section-see FIG. 3. Usually it is made of steel. The finger is
secured to the housing in a suitable manner, as schematically shown by an attachment
flange. The wire finger has a guide channel or duct 4 for an insulated wire, which is being
supplied from a supply spool, not shown. The housing retains a feed structure for the wire
formed, for example, by a pair of program-controlled feed rollers over which straightening
and feed belts are looped. A clamping system positions the wire in alignment with the feed
system and ensures positioning, holding and directing the wire in the housing.

The guide duct, see FIG. 3, is generally L-shaped. It has a vertical portion (FIG. 1)
which then extends about a curved portion to an essentially horizontal portion. The curved
portion is bent about 90° preferably in circular bent form. The portion is short and
terminates in a wire exit or outlet mouth or opening formed on the finger, through which
the wire can exit from the finger. The finger has a groove (FIG. 3) with parallel flanks. A
knife blade, of essentially rectangular cross section, is longitudinally guided in the groove.
The knife blade is coupled to a program controlled positioning element. It terminates at the
bottom end in an inclined cutting edge. The cutting edge, which extends over the largest
portion of the width of the blade, is located in a slit-like recess of the positioning finger
above the opening of the duct. A pin additionally provides for guidance of the wire in the
opening or recess of the finger. The cutting edge, together witha short cut-off edge, with
which it forms an acute angle, defines a cutting tip or end edge which is positioned in the
immediate vicinity of the opening of the guide duct within the recess or opening.

The knife blade is located above the curved portion and the following straight portion
of the guide channel. The tip or end edge of the knife cooperates with the lower wall of the
horizontal wire guide channel portion, the lower wall forming a counter surface or anvil for
the cutting tip or end edge. A pressing element, in form of a punch or hold-down blade, is
slidable in a slide groove, see FIG. 3, for longitudinal sliding movement along the finger.
A program-controlled operating unit controls movement of the pressing element to move it
vertically up and down on a forward end surface on the finger.
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The tool of claiml1, wherein said positioning finger has
portion, said wire outlet opening being |ocated at a ter
,said angled-off portion, and said cutting neans is novabl
novenent across said wire outl et opening. 8. The t ool =
said cutting means conprises a knife having a bl ade el enent fornmed with an
edge extending at an inclination with respect to a guide wall of said wire
gui de channel. 9. The tool of claim8, wherein said bl ade el enent

termnates in aheyressing ¢lement is dordheddgith a pressure surface (FIG. 1) at its end face, which

extends over a large portion in a horizontal plane, and is intended to engage a wire emitted
from the exit opening of the finger. As best seen in FIG. 2, a pressure surface portion
adjoins the vertical guide surface of the finger. The surface is generally rectangular and has
essentially the same width as the finger. A narrow rectangular rib is joined in the center to
the pressure surface, followed by a downwardly projecting nose portion, which extends at
an inclination, as best seen in FIG. 1 and which, again, has generally the width of the

(@)

finger.

The curved portion, and inherent elasticity of the wire, would cause the wire to roll '
upwardly, similar to a spring. The inclined nose has the function to prevent this upward-
rolling tendency of the wire when the wire is to be engaged with a terminal, and is

~ positioned adjacent a slit blade insulation piercing connector.
Use and Operation, with Reference to FIGS. 1, 4 and 5.

FIG. 1 illustrates the operating condition in which the wire, exiting from the opening
of the finger, was connected to a terminal at a connection point in a prior operation. The
terminal (FIG. 1) was contacted in a prior opening step by the wire. The terminal element
itself is a slit blade insulation piercing connector which is shown in plan view in FIG. 1A.
The terminal, with the wire inserted, is seen in end view in FIG. 1A. It has a blade
element, with a longitudinal slit. FIG. 1A illustrates the conductor of the wire inserted and
clamped in the slit, with the insulation of the wire engaging against the slit blade insulation
piecing connector. Two such blade elements, separated by slit, can provide resilient,
springy connecting elements secured to a base, as shown in FIG. 1.

A groove-like recess or depression is formed on either side of the connector. Ribs,
extending from the base, hold the connector in position.

The finger can now be moved to a second connecting position to connect and
terminate the wire in a second subsequent slit blade insulation piercing connector, as
illustrated in FIG. 4.

.. Before moving the finger, the pressing element is raised in the position shown in FIG. 1
in order to permit the finger to leave the right portion of the recess or depression of the prior
connector. As soon as the finger is free from the connector, and has reached the desired
connector (FIG. 4), element is moved downwardly in a position in which the surface engages
the wire leaving the mouth opening from the finger; this can compensate for the tendency of
the wire to roll upwardly. Only the bottom of the connector itself is visible in FIG. 4, since
the remainder is behind the pressing element.




10. The tool of claim9, wherein said cutting tip or end |edgPLACEENT SHEET li

bl ade elenent is in a cutting position, is |ocated in the vici y e
wire outlet opening. 11. The tool of claim9, wherein thg¢ pétgsz 2&@*6’&&

11§ longitudinally slidably on the positioning finger. 12=Fre=tesk=ot=thaini
1, wherein the cutting means conprises a knife having a bl ade el ement which
Is longitudinally slidable along the posit?oning finger. 13. The tool of

|l aim 12, wherejn th ' . i s, .

s 1 on ng 11 H AnEsRawith th Bressicd, ey iy S BOMH S SRl incr Ich ok i w08 g oned

'?l elrren]E alr %bboﬁﬁie\i‘fﬁ“ﬂdﬂ comettingaeiminah snciothat tds pasietthogiooyedikageness ovt.  The
ool of clajml,. . [ ' |

Structure. SsAietsighnFHEAd o8 ik BleSids PRnEnEAE IwaRHD T thel: ANPREIARIRGN!

ot her conpeiementeagage inghegtooivenlikg reeess axdensessjoacafitheytermnah sush gt dhenyire

position, %tﬁxlé 528 he BBEMRRS of MRMTirdat & inSdribud prdsddr RATrpedlnfthe sulhfion-The

tool of claim I, wherein the cuttin S cohprises a bl ade el enent
termnati n@l?rﬁl%ﬁoéﬁﬁc‘%ﬂg;o(%%mnne Opﬁﬁa?'ei n the positioning finger, in
the vicinity oflnyhisd¢onditionothe lveite Bapported ombdthisides ofithetslia by tha regipnc@UGt @) of

surface or e \[/)i'éssifng reletn?e%t,ca%t\%lpgs ﬁynﬂleex%g,g portion thereof. The conductor within the
insulated wire is supported by the face of the rib (FIG. 2). The rib has a width transverse to
the longitudinal direction of the wire which is preferably less, or at the most very slightly
larger, most preferably not more than'equal to the diameter of the conductor within an
insulation sleeve or a coating of the wire. The nose presses the wire to the bottom of the

associated groove or recess.

Although not strictly necessary, in some apparatus units the pressing element can be
formed in two separate structures, permitting independent movement of the nose portion with
the surface and of the conductor engagement portion and the rear portion (FIG. 2). Such a
two-part pressing element is schematically indicated by the chain-dotted line, in FIG. 1,

’ controlled by a separate pressing control unit.
The wire is cut by moving the cutter blade into the cutting position, shown in FIG. 5.
- Tt is cut after the wire has been inserted and pressed into the slit of the slit blade insulation
piercing connector. As seen in FIG. 5, the finger knife control unit (FIG. 1) moves the
blade downwardly, so that the blade tip or end edge, in combination with the lower wall of
the horizontal portion of the guide duct, cuts the wire closely adjacent the slit blade
insulation piercing connector. :

In some terminal installations it can be desirable to slightly move the horizontal
portion of the finger downwardly by a small distance, so that the terminal portion of the
wire will receive, also on this side of the connector, a slightly downwardly oriented bend,
so that the cut end of the wire will be bent downwardly. Thus, the same effect as that
obtained by the nose can be achieved also at the cut end of the wire by cooperation of the
blade element with the lower portion of the finger.

After cutting the wire, the finger is raised, the pressing element and the blade revert
to their respective quiescent and rest positions, and further wire laying by the finger can be
effected.

The finger is chamfered at its lower end in the region of the guide pin at the back side
thereof, as seen in FIG. 1, af the surface. The rear surface as well as the forward surface
can be inclined or rounded or wedge-shaped. Inclined end portions of the finger have the



16. The tool of claim1l1l, wherein said cutting neans co
nmeans; and kni fe operatl ng neans coupled to the ¢ ﬂﬁﬁh@CEMENé'SiﬁTs
for nmoving the cutting knife nmeans between said positiops. @Wm :
conbined wire positioning and cut-off tool for, in one @@Eatio --------------------

positioning a wire and cutting the wire closely adj acent—sard toor,

conpri si ng: a tool housing; a posi ti oni ng finger extending from

t he housin id h

v no- 5 whdveniage el spisariid et Fassehy diop oA fordiotol WHidiEE A0

surface rmenbdlqallbraieﬂbadblaﬁswhdmdmgn elemients can aliematipalhi srgpfhack evencifeine finger

transverseggﬂngﬁ g alﬂét 8h| %I“gdmg out | et open| ng; pressi ng
t

el enent po maan pressing el epent for

_posi tioning th¥apious shwe%aMﬂlfncatlwwak%mﬂe quVt“i'%)Werf@%EbéélsmgotﬁPt he

Wi re outl ekpife blade, the pressing control, and timing, can all be controlled automatically, in

accordance with suitable programs; such programs can, for example, position the finger in
selected coordinate points with respect to a workpiece and, when placed at certain locations,
then sequentially automatically control movement of, respectively, the pressing control, a
separate control for the tip of the portion, if provided, and the knife control.

The tool is also useful for inserting a continuous wire into a connector, as seen in
FIG. 1, by omitting the cutting operatioh.

Various changes and modifications may be made within the scope of the inventive

concept.
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a positioning finger extending from the housing;
a wire guide channel or duct formed in the finger and having a wire outlet opening;

a pressing element having a pressure surface movably located adjacent the wire outlet
opening for movement transversely to the axial direction of the outlet opening;

pressing element position control means coupled to the pressing element for
positioning the preésing element in a quiescent position removed from the wire outlet
opening, and a holding position for holding the wire projecting from the wire outlet
opening, the pressure surface extending at least up to the wire outlet opening when the
pressing element is in the holding position;

cutting means movably located on the positioning finger in the vicinity of the wire
outlet opening and movable between a rest position clear of the wire opening and a cutting
position in front of the wire outlet opening; and

wherein said pressure surface of said pressing element has a rib essentially aligned
with the wire projecting from the outlet opening, and having a width transverse to the
direction of said wire projecting from the outlet opening which has a dimension
approximately up to the diameter of a conductor within the wire.
2. The tool of claim 1, wherein the cutting means comprises a blade element terminating
in an end portion; and

wherein the positioning finger, in the vicinity of said outlet opening, is formed with a
knife surface for cutting cooperation with said end portion.
3.  The tool of claim 1, wherein said pressure surface is formed with at least one region
wider than said rib. '
4. The tool of claim 1, wherein said pressure surface is formed on at least one side of
the . rib and has the shape of a projecting nose.
5. The tool of claim 3, wherein the at least one region of wider width has essentially the
same width as the width of the positioning finger.
6. The tool of claim 1, wherein said rib has a central region extending in longitudinal
direction with respect to the wire projecting from the outlet opening, said central region
having the width of substantially up to the diameter of the conductor within said wire;

and two regions of wider width, located at end regions of said rib, one of said regions
being located adjacent an end surface of the finger and adjacent said wire outlet opening.’
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10. The tool of claim 9, wherein said cutting tip or end edge, when said blade element is
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in a cutting position, is located in the vicinity of the wire outlet opening.
11. The tool of claim 9, wherein the pressing element is longitudinally slidably on the
positioning finger.
12. The tool of claim 1, wherein the cutting means comprises a knife having a blade
element which is longitudinally slidable along the positioning finger.
13. The tool of claim 12, wherein the pressing element is longitudinally slidable on the
positioning finger; and '

the cutting blade element and the pressing element are located adjacent each other on
the positioning finger.
14. The tool of claim 1, wherein said pressing element comprises a two-component
structure, one component carrying a hold-down pressure surface and the other component
carrying a holding surface projecting, when in holding position, by a lesser extent than
said hold-down pressure surface.
15. The tool of claim 1, wherein the cutting means comprises a blade element terminating
in an end edge; and -

wherein the positioning finger, in the vicinity of said wire outlet opening, is formed
with a cutting counter surface or anvil for the cutting end edge.
16. The tool of claim 1, wherein said cutting means comprises a knife means; and

knife operating means coupled to the cutting knife means for moving the cutting knife
means between said positions. '
17. Compact combined wire positioning and cut-off tool for, in one operation, positioning
a wire and cutting the wire closely adjacent said tool, comprising:

a tool housing;

a positioning finger extending from the housing;

a wire guide channel or duct formed in the finger and having a wire outlet opening;

a pressing element having a pressure surface movably located adjacent the wire outlet
opening for movement transversely to the axial direction of the outlet opening;

pressing element position control means coupled to the pressing element for
positioning the pressing element in a quiescent position removed from the wire outlet
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opening, the pressure surface extending at least up to the wire outlet opening when the
pressing element is in the holding position;
cutting means movably located on the positioning finger in the vicinity of the wire

outlet opening and movable between a rest position clear of the wire opening and a cutting
position in front of the wire outlet opening; and

wherein said pressing element comprises a two-component structure, one component
carrying a hold-down pressure surface and the other component carrying a holding surface
projecting, when in holding position, by a lesser extent than said hold-down pressure
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18. Compact combined wire positioning and cut-off tool for, in one operation, positioning
a wire and cutting the wire closely adjacent said tool, comprising:

a tool housing;

a positioning finger extending from the housing;

a wire guide channel or duct formed in the finger and having a wire outlet opening;

a pressing element having a pressure surface movably located adjacent the wire outlet
opening for movement transversely to the axial direction of the outlet opening;

pressing element position control means coupled to the pressing element for
positioning the pressing element in a quiescent position removed from the wire outlet
opening, and a holding position for holding the wire projecting from the wire outlet
opening, the pressure surface extending at least up to the wire outlet opening when the
pressing element is in the holding position;

cutting means movably located on the positioning finger in the vicinity of the wire
outlet opening and movable between a rest position clear of the wire opening and a cutting
position in front of the wire outlet opening; and

wherein the cutting means comprises a blade element terminating in an end portion;
and

wherein the positioning finger, in the vicinity of said outlet opening, is formed with a
knife surface for cutting cooperation with said end portion.
19. The tool of claim, wherein said pressure surface of said pressing element has a rib
essentially aligned with the wire projecting from the outlet opening, and having a width
transverse to the direction of said wire projecting from the outlet opening which has a
dimension approximately up to the diameter of a conductor within the wire; and

wherein said rib has a central region on the pressing element, extending in
longitudinal direction with respect to the wire projecting from the outlet opening, said
central region having the width of substantially up to the diameter of the conductor within
said wire and two regions of wider width, located at end regions of said rib, one of said
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regions being located adjacent an end surface of the finger and adjacent said wire outlet
opening. _

20. The tool of claim 18, wherein said positioning finger has an angled-off portion, said
wire outlet opening being located at a terminal surface of said angled-off portion, and said
cutting means is movably located for movement across said wire outlet opening.



