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nes for raubQset pagehy WOJ3 613 B8, VedRRe"9sChiBS10sed a

clip assenbly in the form of a row of U-shaped sheet

metal clips. The clips are maintained in alignment with

each other either by means of a strip of a pressure

sensitive adhesive tape, or by means of a continuous

layer of an adhesive, applied on the arched crown

portions of the clips.. The clip assembly of the patent

is adapted to be used with a hand-held clinching tool
provided with a magazine for receiving a clip assembly,

and along which the clip assembly is pushed in the’

direction of the forming jaw of the tool by a slidable’
member in abutting.engagement with the last clip of the
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#\wi re nembers in a high-speed, production line operation The use of such '
N-speed nachi nes, 10 whet her they be of the stationary-type, or robot-
\

\id%gd i n-operation, requires a clip assenbl’y thaf can be used in the form of.
a~coil conprising upwards of a thousand, or nore, clips, and which, vl
nor eover, can wi thstand the forces applied to the assenbly by 15 the

machi nes. Mre specifically in this latter connection, the use of an -\
assenbly in the formof a coil conprising a |arge nunber of clips requires%(
that each clip be successively pul | -@t; at high speeds, into the formng
jaw of the clinching 20 machi ne wi t hout any clip assenbly or coi

failure.-Due_tqo the | ow strength_of the adhesive bond forned et ween t he
adhesi ve taphils the %Peé%?@%yeﬁrﬁan%q%ém%’ﬁ&lseér dIntBE the clips

of the assergdtert sgﬁmqq, idddsheoaftbiec spiddo el pdifdeiencheofssenbly 25

oul | ~Teod miRRHIE ST ins oih gt etpeee FHBAeTRd, do, the melG- ) O P on
line type opfrcttizn ofO:ﬁtmnla‘mmes bledcisipr imgsantandesheudikef,or exanpl e, as
those Ulg || ZHke i) A&Pa rld P19 ehle ARyl RFEReC1Rpasti ¢ filanent

or line which are |nserte open-end recesses.qQr nqotches provided in
the |ateral 3EeRHY Fordfss %%ﬁlﬁmﬁt’d@? 'Z’a(?r*lé‘l ching: the assenbly
also are  machinwatfcy anitonatfivallye and Hapi-digeatappihgmelipscl i nching

on wire members in a high-speed, production line
operation. The use of such high-speed machines,
10  whether they be of the stationary type, or robot-
like in operation, requires a clip assembly that
can be used in the form of a coil comprising upwards
of a thousand, or more, clips, and ﬁhich; moreover,
can withstand the forces applied to the assembly by
15 the machines. More specifically in this latter
. connection, the use of an assembly in the form of
a coil comprising a large number of clips requires.
that each clip be successively pull-fed, at high
speeds, into the forming jaw of the clinching
20 = machine without any clip assembly or coil failure.
Due to the low strength of the adhesive bond formed
between the adheéiﬁe'tape. or the adhesive material,
-and the metal crown of the clips of the assembly
disclosed in the. aforementioned patent, the assembly
25 of the patent cannot withstand the forces applied
' to it by the high-speed, pull-feed mechanism of
clinching machines used in an automated production
line type operation. ' Other forms of clip assemblies
- such, for example, as those utilizing elongated
30 strands of a small diameter plastic filament or
line which are inserted into open-end recesses or
. notches.provided in the lateral margins or edges on
both sides of each clip of the assembly also are




machi nes enpl oying a pull-feed nechanismdue, in the main, to the inherent
weakness of both the spall dianmeter filament or |ine used, and the
frrictional forces relied 5 upon to maintain the clips in aligned relation
tosene another. in: accordance with one aspect of the present
invention, there is provided a clip asseldbky for use with a clinching to
capabl’'e at high speed of sequentially 10 severing and wapping a clip ovigr
adﬁa&ent wire menbers to secure such nmenbers together, the assenbly
conprising: p PaptdStAFterycEPEs uRgyiRghhghrareedoragtnmatis cddaediing | eg
portions provimdohinessubmpdoying | \a Upahapede@nthedHanisimhedgdi psideithe
arranged successively in 15 Iign d relation %oboqf- not her agﬂ w th the
axis of each d1H4’ i% e tPESERPENHEARRREP oPF POEY PRI T, F4MEtEThI ane
of said U sifigatendncbr viiove used ngandi spesdaisghonait ifarkcespareided cul ar
to the direckiy¥bd Nedhing2nthenSheessl M Via' ANYRAaC! i t9E o RS 20
flexible nmetal .nterconnecting neans fixedly secured at discrete

cont act poirns?qﬂ$Hﬂﬁe bi ght portions of the clips of the clip assenbly for
mai ntaining the clipdn i accatdgneel widilat iome waspactonef e h@resesai d

I nt erconnect i in LNG.P | I Ghs Sp bet.ween t he
contact poi nt gq’#%gcgjﬁgde%%’ggh %g B%hgg‘E%%V\%oﬁis]%?t%be%%%s?%gﬁ%ienga\ggrt I ons
whi ch are seveér a®linchingatoel t gapables ags high aSpeed| pft Segenddadari al |y
severed and %%qngy #h& g i (9061 Py Cbvad] 3g9Akett ! @iFRTRRMberd0
Preferred k odi nent's of the present |nvention provide an inproved clip
assenbl y whicﬁq:?qGWFGUéPfthFPBng0F°%§Eh?ﬁ'aﬁﬁ%) sembRly; Gomprd SHBgri nes

of the a plurality of clips having a bight portion and
depending leg portions providing a substantially U-shaped
end view, the clips being arranged successively in

e

15 aligned relation to one another and with the axis of each
clip, which axis extends generally perpendicular to the
plane of said U-shaped end view, being disposed
substantially perpendicular to the direction in which the
successively arranged clips extend; énd

20 flexible metal interconnecting means fixedly
secured at discrete contact points on the bight portions
of the clips of the clip assembly for maintaining the
‘clips in aligned relation. with one another, said
interconnecting means including portions which span the

25 gaps between the contact points of adjacent clips, thus
to constitute clip spanning portions which are severable
to enable the clips of the assembly to be Sequentiaily
severed and wrapped by a clinching tool over adjacent
wire members. |

30 Preferred embodiments of the present invention
provide an improved clip assembly which is uniquély
suited for use in automatic clinching machines of the
type employed in high-speed production line operations;
The integrated, high-strength structural features of the

35 clip assembly enable it to be used in the form of a
relatively tightly wound coil comprising upwards of a



type enployed in high-speed production |ine operations. The integrated,
-strength structural features of the 35 clip assenbly enable it to be
inthe formof a relatively tightly wound coil conprising upwards -of -a,
housand, or nore, clips, g*_ to be pull-fed at a high -speed into thex
1 ng jaM/of such a machi ne thout any 5 1015 20 25 30 35 clip

assembly or coil failure._ . The ab |ty use the, assenbl v |n the form ok &
coil ThomsanGin P ToRge ALiRR: Bf’ cltPp e eﬂf@eg% ﬁ\ﬁ A% or coil ~

repl apwetinto xhe ﬁnwmﬁnghgawbyfeahehcar@peh{pnfwxﬁhﬂﬂﬁyamWE ef ficiency and
t he econom ¢ advantage of the overall automated operation. In a preferred
enbodi nent the inproved clip assenbly conprises a plurality of generally
U-shaped clips having a bight crown or head portion and depending | eg
por$|ons integrally joined to the transverse margins of the crown or head
porTion. It should be nentioned
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here that the constructions of the individual clips enployed in the
fabrication of the inmproved clip assenbly of the present invention are
sfructurally essentially the same as the clips conprising the 6 clig
assenbly described in U S. Patent No. 3,613,878, and it should be
under st dod, therefore, that the various e:§od|nents of the clip, per se,
|Ihustrated and descri bed therein are incefporated by reference 5 in the

priesent di scl osurep adbéniy ! R § gl anscuBiy ey 51 gstnugetion,

like the clips o e aif own I n the aforenenti oned patent are in
the formof a rB#FeRRLY ?p%hﬁﬁf94ﬂaqqnﬁwﬁﬂé& SOWBFABY NI R LAEFE BRmber
mai nt ai ned in abfgamdpiefiﬂué§BJihowd(tﬂmai'aﬁethebxmyréﬁsaéeﬁéﬁt to a

i nt er connect i ng el onded i Qiznt: _contact to each of th
't b5 compr 1 51 nBeFaits heEERF' doniiing Sl oRSEREaReRkoshe A s AR
pair of small 18he dcomemic advantagec ofi the wiveraldr suposatedned i n spaced

relation to oneop@gabfséni n point, substantially tangential contact with the

outer surface of the cyown or head portiaon of eagh of the c¢lips conprising
the assembly, and are tHt? Rk %ﬁ#i sheoimprayed -¢biRet al bond,
to the crown oraheeﬂbmrd:omprtﬁesaamlp]m‘rdﬂi&ycIolfpgenel‘hmw Ueshiped

S one e wenn ELLRE BEAS o SURNE N 0 3000 0 PRLBET b Gl ld !
assenbl y leg portions integrally jozned to the transverse margins
' of the crown or head portion. It should be mentioned
here that the constructionsof the individual clips
employed in the fabrication of the improved clip assembly
~ of the present invention are structurally essentially the
same as the clips comprising the

T e e RS e ekt B et et Sq— . cmmewn wa. - ——




25 ~ thereby enabling the clips to be sequentially severed and wr apped by a )
m\hing tool on overlap- ping wire menpers of the type used in the

hc- ture of furniture, for exanple. The clip spanning portions of the.

onnecting neans also serve 30 to inpart a flexibility.to'the clip \/

'assenbly whi ch enables the assenbly to be rolled into a tight coil of any.

desired dinensions without in any way dis- rupting the structural- i ntegrigy’
of the clip assenbly. As an ernative the flexible wires conprising ‘-
the interconnecting neans of the"clip assenbly are bonded in point contact
with the side edges of the crown or head portion of the clips at a position
adj ace

rhnevarsn” ARPEIRLY (FETREIRed 4 7 SRR Mo O3 B2 P8 % e gement

as in ahd ¢asehoﬁ1dhbepmndetﬁﬁﬂqdckﬁhﬁﬁ eanﬁ@@ﬁnﬁh? of the clip assenbly,

Provi de3 688! ¥mbSUEREHhES. o SoMEE A, PP s%oarmmtea&;wons of 10 the
I nt erconnect 1 ng, means, havj ng suff|C|ent flqsfbfyt Ity to enable the assenbly

to be BBAne@sFhibed FheFeiRAYe IMpOIRARAt FG@FEFHFestrength of the
cl isp agacrheypoésenel éisclosubeodi e sclifpd fdommprisdng ethepernits each clip-

of the _a y O S Y pul by a hi gh-speed
clinchi ﬁgzﬁgg& ﬂg Fﬁfe‘}% g‘g‘z%gﬁ(%h */ﬁ‘]'g? d{tfe\nML]? LS lpﬂj’rflo? pl unger and the
f or m n@ssewbdy shewnunini tie caforemgntioned ipatemt,wiaxre ABnbers used in the
COﬂStFQﬁEIQBrﬁf oFuUaNE&YT €, Tﬁ@dcﬁfﬁérEELtngiﬂﬁy%dédke Furthernore, the
I ntegral, nﬁ? sﬁren th, all i
assembly, howevVer, are maintained in aligned relation
10 to one another by resilient interconnecting means
intimately bonded in point. contact to each Qf the
clips comprising the assembly.
The interconneéting means may comprise a pair of small

" 15 diameter, flexible wires which are positioned in

spaced relation to one another in point, substantially
tangential contact with the outer surface of the
crown or head portion of each of the clips comprising
the assembly, and are intimately bonded, as by a
20 metal-to-metal bond, to the crown or head portion
of each of the clips. The wires thus secured
to the clips provide severable, élip spanning
portions which freely extend between each bonded
contact point along the length of the clip assembly
25 thereby enabling the clips to be sequentially
severed and wrapped by a clinching tool on overlap-
ping wire members of the type used in the manufac-
 ture of furniture, for example{ The clip spanning
portions of the interconnecting means also serve
30 to impart a flexibiiity'to the clip assembly which |,
* enables the assembly to be rolled into a tight coil
of any desired dimensions without in any way dis-
rupting the structural integrity of the clip assembly.




20 construction of the clip assenbly acts to resist any forces encounter &Y.
during handling or use which may have an adverse effect- on the structur ’~1
integrity of ‘the assenbly and, in addition, enables the assenbly to be
stigrred for prol anged periods under substanidally any 25 tenperature and
hum dity conditions wthout detérioration??Lor-a better understandi ng of

. the pfesent invention, and to show how the sane nmay be carried into effect,

éqﬁdrence m&%! ﬁswhbeaﬂﬁéfn%#&Vé%ﬁhqﬁfxaﬂﬂhweeni&@éSGohbeietngnphaying
rawi ng in i ch, s IS a V]ewi pecti ] ers
of a pair of co? éﬁrgﬁg$ﬁ§§1%§xﬁégﬁ#t§¥'ggFgggﬁﬁb%%3¥§P2&nép§d?%é§%§ggpclip
conprising an 5poisthcantact with the|gisie;edges piothehergwasert headenti on;

FIG 2 is an en Vi ' i f ind ' t he cl
used for the puggﬁi’ﬁdﬂ?ﬁw%’?ﬁt@ﬁﬁ% & i Adn| dejaednteRY Bhel NE C1D

in perspecti¥e dPRGEPELP nthﬁeégééhéiﬁalﬁgﬂPlgﬁ the EF#Bsagggﬁ;Fgeof t he
pL:sgggehgrengLhnaquéigd-ms;gigfﬂﬂﬁuthsjdx@pmpranhehﬂwpottibn thepeofrent of
teI evation o1¥ sa%lggngggfaﬁgﬁlﬁe%%' 1% uisrf rteﬁee(f aisll’:le (I‘—ilfgihlf;s nggwgs&e\gnl "
enl'arged di agr adeacribedcembodimenty of the:qldp assemblyraprewbdesent of
the freely extending, severable, clip spanning portions of
10 the interconnecting means having sufficient'flexibility
to enable the assembly to be formed into a tight coil.

The superior structural strength of the clip
assembly of preferred embodiments_of this invention
permits each clip of the assembly to be sequentially

15 drawn or pulled by a high-speed clinching machine into a
po;itibn where the reciprocal plunger and the forming jaw
of the machine can wrap the clips on wire members used in
the construction of-furniture; bed springs, and the like.
Furthermore, the integral, high strength, all metal

20 construction of the clip assembly acts to resist any
forces encountered during handling or use which way have
an adverse effect on the structural iancegrity of the
assembly and, in addition, enables the assembly to be
stored for prolonéed perioés under substantially any

25 temperature and humidity conditions without
deterioration. .

For a better understanding of the present
invention, and to show how the same may be carried into
effect, reference will now be made,'by way of example, to

' 30 the accompanying drawing in which:- '




clip assenbly p05|t|oned in the magazine of a 20 clinching tool, and a

of the assenbly being severed by the reciprocal plunger of the t ool

to being secured on wre nenbers held in the form ng jaw of the tool;

f is an enlarged top plan view of 25 - a section of anether enbodlnenL/
e clip-assenbly of the present invention; FIG 8 is a side viewin

el évati on of the enbodi nent of the clip assenbly shown -in Fig. 7;- and 30 -

FIG 9 is a schematic view of the clip assenbly in coil form As stated
her ei nabove, the U shaped clips&gnprising the clip assenbly of this
I nvention may be of several different forns as illustrated and 5

described in U.S. Patent No. 3,613,878. 1In Fig. 2 of the present draw ngs,
one formof such a clip is shown. The clip, designated generally by

ref erence nuneral_10,. desirably conprises a_one- Flece unit having an
arcuate or rouncﬂf-cr]ov'@r? & VH-@&’di_'JOPerBBFFFbﬁel teh€ he transverse margins

of V\hlwin:arrﬂemhnmdaﬂepmrn@ﬂ e:@:.meat BpRSngé géléhﬁ&i dde | eg portion 14,

as sh r shap positipn substantially
|nterg%%t%%éi4émggg#§? %ﬁ§q§r§ oFiiBaﬁ°ﬂB?T? 1P The leg portion 16
155 |§m¢ﬂimmﬂn§iQﬁtﬂhQaQ&iﬂnﬂ@hﬁpbﬂycafedheepeesenﬁa whi ch substantially
corr espopérstidh shape and di men-

FIG. 2 is an enlarged view in perspectlve
of said embodiment of the clip used for the purpose
illustrated in Fig. 1; _

10 FIG. 3 is a view in perspective of a
portion of an embodiment of the clip assembly of
‘the present invention;

FIG. 4 is an enlarged top plan view of
the embodiment of the assembly shown.in Fig. 3;

15 FIG. 5 is a side view in elevation of
said embodiment as illustrated in Fig. 4;

- FIG. 6 is an enlarged diagrammatic:view.
partyly in section, showing an embodiment of the
- clip assembly posxtioned in the magazine of a

20 clinching tool, and a clip of the assembly being
severed by the reciprocal plunger of the tool prior
to being secured on wire members held in the forming
jaw of the tool;

FIG. 7 is an enlarged top pian view of

25 a section of another embodiment of the clip assembly
of the present invention;

FIG. 8 is a side view in elevation of
the embodiment of the clip assembly shown in Fig. 7;
and

30 FIG. 9 is a schematic view of the clip
assembly in coil form.




sions to the | eg portlen 14. When_the clip 10 is wapped by a clinching
t ool on overlapplng wires, as illustrated in Fig. I, the legs 14 and 16 areg

20= refornmed in a manner to position the leg 14 in “the recess 16a of t .

| eg~portion 16 thereby providing an integrated structure with ho exposé
sharp or fraylng edges. Referring nowto Figs. 3, 4 and 5 of the 25
draMkﬁgs t he "enbodi nent of the clip assenbly there illustrated, and
deé?ﬁnated generally by reference nuneral 20, conprises an indefinite
nunber of clips, such as the clip 10, arCt&nged in aligned side-by-side
relation to one another. The 30 clips, jwhen arranged in the formof a
straight row as shown in Figs. 3, 4 and 5, have the | eg 14 thereof
contiguous to the leg 16 of the next clip in-line, and the assenbly, when
fed into a clinching tool, will be-oriented with respect to the form ng
jaw of the tool to posit i A gttat dde hereivaboire , cEhpsy-sisaped ushrpﬁ ed in Fig.

3, in the di recE ﬁ%rf’élﬁ%ﬂé’rdgfaege ngmbtigl of this f.nvgttﬂf'id‘d

conprising the c asse n ned I n_allgnment wt one
anot her by meanke o?f :s@egera fd=+ entdifexmey agx L dhusrEatedAnd di anet er .

W res 22- 225\Ahleasafﬂowsmlmr$dnatemamd 3peLB,8e8at i o, Figwaz dl y of the
si de margi ns of éo the crown .head portlon 12 .0f _the clifs The wires

enpl oyed for th? Bﬁ?h%%%?%ﬂﬁ;qﬁﬂﬂﬁfﬁﬁd Beyform of ‘suc
is shown. The clip, designated generally by

reference numeral 10, desirably comprises a one-piece
unit having an arcuate or rounded crown or head
10 portion 12 to the transverse margins of which are
joined depending leg portions 14 and 16. The leg -
portion 14,. as shown, is triangular in shape and.is
positioned substantially intermediate the ends of
the crown or head portion 10. The leg portion 16
15 1is provided with a centrally located recess 1l6a
which'substantially corresponds in shape and dimen-
sions to the leg portion.1l4. When the clip 10 is
" wrapped by a clinching tool on overlapping wires,
as illustrated in Fig. 1, the legs 14 and 16 are
20 reformed in a manner to position the leg 14 in the
recess 16a of the leg portion 16 thereby providing .
an integrated structure with no exposed sharp or
fraying edges
Referring now to Figs. 3, &4 and 5 of the
25 drawings, the embodiment of the c11p assembly
there illustrated, and designated generally by
reference numeral 20, comprises an indefinite
number of clips, such as the clip 10, arranged in
aligned side-by-side relation to one another. The
30 clips, when arranged in the form of-a straight row
as shown in Figs. 3, 4 and 5, have the leg 14 thereof
‘contiguous to the leg 16 of the next clip in line,
and the assembly, when fed into a clinching tool,
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of | ow carbon steel, and, can range in dianeter from about 0.015 inch (0.38

7 to about 0.030 |nch (0 76 mm), nore.or  less. The wires 22-22, as best

Wn in Fig. 5 are in sub- 15 stantlalry tangentlal poi nt contact wth
Aut er surface of the crest of the crown or head portion-of: each of the\,
and are intimately and preferably, permanently, bonded to the crown
gad portion of each clip of the assenbly 20 at their 20 poi-nt of "/
contact therewith. The bond 24 between the wires 22-22 and the crown or &
head portion of the clips advan @ﬁeously is a netal -to-nmetal bond formed by
fusing, as by spot welding, the'wres to the crowns or head portions. Wiile
spot wel ding 25 Is the preferred neans for securing the wires on the

cl E[PS’?&P%dﬁgidg'ﬁi&{tQ%attiiﬂg’ré e&xwhﬂe 'ftBlE'm%h g0jhe gsed 1;-50 gttgl n ago

intim on re- between ai shown™in Fig ondi ng

of the°§nFE§ s ZtQCP?§&;*QQNﬁﬁ%) 33 ﬁ%SFPGn ?gpﬁf the clips 10 at ‘their

poi nt ag tbbtuattratéérini Fig. rﬁp\mrdasme‘ ddeieg tdoneondi she severable, clip

spannlggrﬂ?éé i 26 between each of the | ongitudinally al i gned bonds 24
ro

formed on wn or head portions of the clips. The_clip spanning
poPtions 26 enabFketekips M) compnising dhe ¢ldp BesswRLEnti al |y severed by

- the pl ppogfeOhatn€ainédi i 410 nmeHtd withlUdhnley ahothe#PByt ant, have a length.
and 11 GahRbOEYa SHED |08 1 i SRS S3RRAshg SHalfto 2 tioht col!
wi t hout® » 8

diameter wires 22-22 which are positioned in spaced
apart relation, inwardly of the side margins of .
10 the crown or head portion 12 of the clips. The
wires employed for this purpose desirably are made
of low carbon steel, and can range in diametér from
about 0.015 1nch (0.38 mm) to about 0.030 inch (0.76 mm), more .or less.
‘The wires 22-22, as best shown in Fig. 5, are in sub-
15 stantially tangential, point contact with the outer
surface of the crest of the crown or head portion

of each of the clips, and are intimatelj; and

i

preferably, permanently, bonded to the crown or head
portion of each clip of the assembly 20 at their
20 point of contact therewith. The bond 24 between
the wires 22-22 and the crown or head portidh of
the clips advantageously is a metal-to-metal bond
formed by fusing, as by spot welding,'the wires to
the crowns or head portions. While'spot welding
25 is the preferred means for securing the wires on
' the clips, soldering or brazing, for example, may
also be used to attain an intimate bond there-
between.
Again, as best shown in Fig. 5, bonding
30 of the wires 22-22 to the crown or head portlon 12
of the clips 10 at their point of contact therewith,
provides freely extending, severable, clip spanning
portions 26 between each of the longitudinally




di srupting the structural integrity of the assenbly. In Figs. 7 and 8 of
the drawi ngs, a nbdified formof the clip assenbly of the present 10

i nventi-on i s shown. The enmbodinent there illustrated and desi gnat ed
genrefral ly by reference nunber 30, conprises a plurality of clips 10
arranged in aligned relation in the manner of the clips of the assenbl C
The'elips 10 of the assenmbly 30, like the ¢ i ps 15 10 of the assenbly 0,
ar €mi ntai ned in al i gnnent by nmeans of a ir of wwres 32-32 simlar to
the wires 22-22.-of the assenbly 20. The wires 32-32, however, are
intimately. bonded to the side edges of the crown or head portion 12 of the

clips at points (Zj& ?ﬁ?d tf*&%:ﬂe%n‘éhurcﬁeotrbbﬁ braReuar §erimbﬁsns of
the crown or head portio mnth ndi ng.l egs 14 and e clips.
of the e aldbuspat 28 8nab

The wires 32-32, LIRSxse 98 POTiPRg €20,
advant ageousl y arﬂusegu;fsd ¢H thee asdeeabllyy tmebal segnenttialidyt aeveoads 34.

carried out in ¢ SHE WRASH T nshiRg LOUTS, ShalCRd.BRLYy One, Can be
wires 22-22, 5anrimp0153nﬁxnhamﬂ(a|i;ngﬁﬁ @ad ﬁéeéﬁbbﬂéiwngucbltba§panning
portions 36 30 @& 4y Juiies é&%w&otﬂl%@%% anta%h%ceatnctzumoher o
enabling the C|IpS to be, se ntially seyered %n1th 589 and to
i npart suffici entd¥$EHREING ¢ Q(§QHH9Q¥£§;ﬂﬂ%Fq&5 5 ikt © PSSS Y-t or med
into a coil if desired. A shheFigds.c * amd8 of the drawings, a : '
" modified form of the clip assembly of the present
10 invention is shown. The embodiment there illustrated
and designated generally by reference number 30,
comprises a plurality of clips 10 arranged in aligned
relation in the manner of the clips of the assembly
20. The clips 10 of the assembly 30, like the clips
15 10 of the assembly 20, are maintained in alignment
by means of a pair of wires 32-32 similar to the
wires 22-22 of the assembly 20. The wirés 32-32,
however, are intimately.bonded to the side edges of
the crown or head portion 12 of the clips at points
20 adjacent to the juncture of the transverse margins
of the crown or head portions with the depending
legs 14 and 16 of the clips. The wires 32-32, as
in the case of the wires 22-22 of the assembly 20,
advantageously are secured to the edges by metal-
25 to-metal bonds 34. The bonding of the wires to the
- edges of the crowns or head portions can be carried
out in the same manner as described above with
relation to the wires 22-22, namely, by spot welding,
soldering or brazing. Clip spanning portions 36
30 are provided between the bonds on adjacent clips
| - for enabling the clips to be Sequentiaily severed
from the assembly 30, and to impart sufficient
‘flexibility to the assembly to permit it to be




sentation of such a coil 40 is illustrated in Fig. 9. In Fig. 6 of the
@M Ngs, a section of 5 the assenbly 20 is schemati-cally shown

iNt'i oned on the magazine 50 of an automafic clinching nmachine 52. i
apping wires 54-54 to be wapped by a clip 10 of the assenbly are
sfadled in the formng jaw 56 of the nmachi ne. When the reciprocal plunger.
10 58 of the nmachine is actuated, the lead clip of the assenbly is N A

)

separated fromthe assenbly by semiering the clip spanning portions 26 of @xt

the wires 22-22 between the firs lip and the next clip in line. The
'severed clip is then driven into engagenent 15 wth the formng jaw 56
where it is reformed on the overlapping wres 54-54. The plunger then

i nstant| rH%HP&B&otQ bbiloifgugékrﬁﬁs'tAOQchEmEEQQ'Qéﬁieior the next clip
of the assenbl sta her el n- e co struction of the clip

assenblfeGFa§G°“ Pﬁés sénF°F v&ﬂt?ﬁnxglPﬁFFétF elBlips to be sequentially
. advance®igf. 9.high speed in the direction of the form.ng jaw of the nachi ne
by exerting a puII n for e.en e y. . T of the assenbly to
maintain its struc u?é § 0% égrp §§mﬁBF epﬁﬁgghéjéﬁted to such a force
enaldl es tmeaaggmbllwy 2001§essbsmam-9a k¥ shpwohpagikdonede froma coil

and’ oo T uct Bgie b GP”E*E’%% duconhels! BILARKIRBNARERTAe 1O T o
Fig: 1 8-t hOveraRPPingsWirespes 5‘& FBngSnwh'éEBﬁél bYoR this invention are

shown i ltifpeil0 o vheedssemblygppeed epadledofinoghe forming
‘jaw 56 of the machine. When the reciprdcal-pluhger
.10 .58 of the machine is-actuated, the lead clip of the
assembly is separated from the assembly by severing
the clip spanning portions 26 of the wires 22-22
between the first clip and the next clip in line.
The severed clip is then driwven into_engageﬁent |

15 with the forming jaw 56 where it is reformed on the
overlapping wires 54-54. The plunger then instantly
returns to its original position in readiness for
the next clip of the asgembly, As stated herein-
above, the construction of the clip assembly of

20 the present invention permits the ciips to be
sequentially advanced at a high speed in the
direction of the forming jaw of the machine by
exerting a pulling force on the assembly. The
ability of the assembly to maintain its structural

25. integrity while being subjected to such a force
enables the assembly to be fed into the clinching

 machine from a coil comprising an indefinite number
of clips thereby enhancing the efficieny and the
- productivity of the operation. :

30 Referring, again, to Fig. 1 of the draw-
ings, clips 10 from'an_assembly of this invention
are shown in their reformed.or_wrépped condition on
overlapping wires of a coil Spring 60 and bor&ering



overlapping wires of a coil spring 60 and bordering retaining wires 62.
In a high-speed, "autonated operation, the clips cag be secured on the

of - such a workpiece in a fraction of a second. Wile for purposes of 17
i Nustration, 5+ preferred enbodi nents of the present invention have\beend:/
dlsclosed other enbodi ments thereof may becone apparent to those ski
|n ‘the art and, accordingly, this inventionis to be limted only by the—_”-
scBge of the appended cl ai ns. 14 1 CLA 1. ~ Aclip assenbly for use
wi th a cllnchlng tool capable at high t@i& "sequentially severing
and 5 wapping a cllp over adjacent wre nenbers to secure such nenbers

t oget her, the assenb conpyisin urality of cllps havi ng a bi ght
portion and depéﬁ%? } q%ﬁﬁ pﬂ%V@UI speiesk,a@utemaged shaped end-

view, the clips dimemiadﬁ,arlgwl LG Y Yoy slé&u%@daldng%@ wahaki 3? to one
another and wt hséﬂ_e f)ﬂérkoﬁc ecaech cI I %E-V\lhl .ch >ges extends general l'y
perpendi cul ar to e plane Bee dn & Ad se¢rag, +  bei ng dlsposed
substantial |y perpendi cul &hitle tfes dxurmalesnmfn 1Mltrs|tr'fa|t&0ﬁl}CCGSS| vely
?r; ;ﬁggegl )iedsljs PeFbréad embddiments folfe&lel ﬁrersrﬂ\%l in'v@%%&%%nggwcrtel ng
y. been disclosed, other embodiments thereof may

become apparent to those skilled in the art and,

accordingly, this invention is to be 11m1ted only

by. the scope of the appended claims.




the clip assenbly for maintaining the clips in —abigned—retatton—w
' agnot her, said interconnecting nmeans including portions which spa
ps--between the contact points of adjacent cli stitut
spanni ng portions which are severable to enabﬁﬂmumm“mmtp t he
assenbly to be sequentially §?Mpred and wrapped by & clfinthithg.® tool o
adj acent. wire nenbers. 25 2. A clip assenbly according to claim1l
whi SHAIMS, o i nterconnecting neans is integrally fused to the bight port
of the clips at said discrete points of contact. 3. A clip assenbly
accqrding t,0 ' 816 Nedde ukBt S £ONNCT & 1fn &F: GQRERri ses a paif
fl e%'bl e WIE‘I’ egig%%lsgﬂ g'?e secuPeg at sai % délzscretgngcs:ont a%t points to
bi givanadlei oas ohighe €Pepd b9fa FRIUPNEIALE aIS¥STdNIs. @8R4 A clip
asg wral }piagﬁar'léjmg bge9| aag:_asemeegsi-é\ héibers o ﬁ&ﬁﬂ@@ﬁdh@p?rt al ong
axi s of. each clip_an re_dis stantially tangential contact
the@??qﬁqﬁhﬁ°88F£F5ﬁst§? Sifﬁﬁﬁfgc?éﬁ%f%%ﬁﬁéﬁn poi nts. 5. Aclip
assenbl y aecq@ldinal ity cdfi oliper havingereibighte portiennaséting neans
COMydpeEhdingP ey Pbrﬂﬁbﬁ§ pro%idifgCalr £6bs CareidIaG) inanaped aces of big
portuggs qQf "t he ﬁ'lps ,6. A C|IE aSngbr for use wth a clinching
t ool p FHE¥ rat tAPghCLpREIsPEINg e REFRPIST y %‘%ﬁf@rﬁ $Hyeddd 38w apping a (
0y §'aliynade releitionneshene anotRenr &ndUeitiettie dxiisO@d lkach the clip
assgg&E%&%Hggﬂsg£¥k extends'generally perpendicular to the
‘plane of said U-shaped end view, being disposed

substantiaily perpendicular to the direction in which the

secured at discrete contact points on the bight porffonsqof t he cIips_1f

successively érranged clips extend; and
15 flexible metal interconnecting means fixedly
secured at discrete contact points on the bight portions
of the clips of the clip assembly for maintaining the -
clips in aligned relation with one another, said
interconnecting means including portions which span the
20 gaps between the contact points of adjacént clips, thus
to constitute clip spanning portions which are severable
to enable the clips of the assembly to be sequentially
severed and wrapped by a clinching tool over adjacent
wire members. ' _
25 2. A clip assembly according to claim 1 wherein the
interconnecting means is integrally fused to the bight
- portions of the clips at said discrete points of contact.
3. A clip assembly according to claim 1 wherein the
interconnecting means comprises a pair of flexible wires
'~ 30 which are secured at said discrete contact points to the
bight portions of the clips by a metal-to-metal bond.
4. A clip assembly according to claim 3 wherein the
wires are spaced apart along said axis of each clip and
are disposed in substantially tangential contact with the
35 bight portions at said discrete contact points.
5. A clip assembly according to claim 1 or 2, wherein

the interconnecting means comprises a pair of wires
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é plurality of clips.havi ng a bight portion and dependimg eg portions

providing a substantially U shaped end view, the clips being arrangegd
guccessively.in 10 abutting, or near abuttjing, muwumuugm to £
anet her, and with”the axis of each clip {cha al |
perpendl cular to the plane of said end W, bei hg di spofed subst ark

y
o7 2o 0 L pASREDE hrFbAR A IS VIR B e dhir

rconnecting for maintaining
the clips in ShiBSaligned relation, said metallic i nt er connectl ng neans

being fixedl ygsecures ldlzwﬁsemyz agbr Wddh weaah aClcllﬁnch'u‘.ngt heool
assenmbly by

I d |
tangentially Fﬁpgg?‘% bafatgh gﬁgﬁ ?Bﬁe gal r’r%tsegt‘ﬁol cY g’?’i %ﬁsgrgﬁéﬁiﬁs Y
i ncl udi ng p&rvrappingi acbiRrvdr afjacend: wige mambﬁesatowemal sg@inds of

adj acent cli pgehBéss t €o i- ! LEH% Q1 %‘%@'&ﬁbﬂ? E%bk@@ﬁny\’m ch are 25
severable to enabl e eac cI ge sequenti al severg and wrapped, by a
clinching tool over 3dP EEﬁ Wr@ ha;vm apblghf portign, and

clai med i n angepepding nleg| portidns @roviding ap subatanhjapbyt Uesbapede a
length and 30chaexybab) tyemscleifid Wifiny 'a&%agahl ysﬁeafpsﬁrgi&ed;ypon

itself into a coil clip assenbly accor rein
t he assenblly, aW’:EFllF%f meRF i H’ce@rsuEHu’&téBﬂ akignaq eﬁ?éétﬂ-enpo§ﬁ’t iRt he

| eg portions ahothergl Ian‘ﬁl wihdi g6t |ms35°ta0éﬁh awp‘rmaﬂ ag*ﬁsof t he
Cont 1 onsa oAb aRAERARY RS SHASTE: ol R SLpeSF S18°ld e
view, being dlsposed substantzally perpendlcular to the
direction in v_:h:.ch the successively arranged clips
15 extend; and
flexible metallic interconnecting means for
maintaining the clibs in said aligned relation, said
metallic interconnecting means being fixedly secured in
point contact-_’_with each clip of the assembly by a
20 metal-to-metal bond so as to be disposed .substantially'
tangentially to said bight portion, said metallic
interconnecting means fi.ncluding portions which span the

gaps between the metal-to-metal bonds of adjacent clips
thus to constitute clip spanning portions which :are
25 severable to enable each clip to 'be sequentially severed
and wrapped by a clinching tool over adjacent wire
me:hbers. _
7. - A clip assembly as claimed in any preceding claim
wherein the clip spanning portions have a length and
30 flexibility such that the clip assembly can be rolled
upon itself into a coil. '
8. A clip assembly according to ciaim 7, wherein the
assembly, when formed into such a coil,. is oriented to
position the leg portions of the clips in a direction
35 facing away from an axis of the coil, and wherein the
bight portion of each clip is oriented so as to be

positioned in overlying relation to the leg portions of



“the C|I ps. COnprl sing the precedi ng convol ution mcl e

~assenb| y.as e’l gizred in any precedi.ng clai m, I n MB’M e clips are for

I X P N e L LR

.-ef'l ng and w appivig a clip over adj acent WI r'e fenbers ugi

sequeny,

aclip a
“for n¥ 'EEJ ?’iéﬁ’ai
su&h:dsiﬁi The l egs of the clips extend radially outwardly with rel ation

the gl s°of téﬁpcqés,enﬁgmasnglyfﬁﬁa%h La gnspeééﬁmgehglﬂfﬂlp assenbly f

‘rotation: g he clip
asselfﬂ)lf{}'llGl‘l'br'-'ri?ll%gﬂtllf{,s @sel f\ﬂh’@ﬁéb? t fi e&EsEﬁﬁ‘F Y.is pull-fed into a

cli npdjng tppoIclcmamseeanfblsequeabtahuanyera@g Réfle I BPFO 1) theI Icl I ps
Sequentially

thg sse cent
seve etﬂbrr#gfaé'gé‘ﬁ ﬁo tgg ?ﬁgogPFBYégge%?\?%%‘r sai d adj acent
Wi rellrenberl's méZB'lQ}i) 3 sequentxally severing and wrapping a

clip over adjacent wire members using a clip assembly
according to any preceding claim, the method comprising:
forming the assembly into a coil, the clips being

10 griented on the coil such that the legs of the clips

extend radially outwardly with relation to the axis of
the coxl-
mounting the coil formed from the clip assembly
for rotation; _
applyxng a pulling force to the end of the clip
assembly forming the coil whereby the assembly is
pull-fed into a clinching tool capable of sequentially

15

severing and wrapping the clips of the ‘assembly over
adjacent wire members; and '
20 sequentially severing and wrapping each clip of

the clip assembly over said adjacent wire members.

25

30

35

yi accordi ng t di th od t :
2 eaingy bReoHeaning) [asyal Thidt o e ot he 25




