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Field of the Invention. The present invention relates to a clip
assenbly conprising clips having a U shaped cross-section which are
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RESILIENT CLIP ASSEMBLY
' BACKGROUND OF THE INVENTION
1. Field of the Invention. .

] The present invention relates to a c¢lip assembly
comprising clips ha@’ing a U-shaped cross-~section which are
connected together by plastic wires to provide a clib stack for -
mounting in a magazine of a tool which separates and crimps the
clips around metal wires, such as coils of a spring in a

10 mattress or an automobile seat.

2. Description of the Prior Art.

Heretofore it has been proposed in U.S. Patent No.
3,722,670 to provide a clip stack where the clips are held
together by two plastic wires and where the plastic wires are

15 pressed jinto notches in the side edges of a plurality of
aligned U-shaped c¢lips to provide the clip stack which is
insertable. into a magazine of a tool that is adapted to cut
each clip from the stack and crimp each U-shaped clip around
two or more metal wires or rods.

20 There has also heretofore been proposed a U-clip assembly
in U.S. Patent No. 4,508,220. This patent teaches a U-shaped
clip assembly and method of producing same wherein the clips
are held together in an assembly or stack by two metal wires
which are welded to the outer bight or crown portion of

25 inverted ﬁ-shaped clips.

As will be described in greater detail hereinafter, the
resilient clip assembly of the present invention provides a
plurality of clips which have generally parallel spaced slots
formed transversely of the clip across the outer inverted side

30 of the bight or crown portion of each clip. Then, a plastic
wire is inserted in each row of slots in an aligned row of the
U-shaped clips. Next, pressure is applied to the side edges of
each clip at the bight portion thereof to crimp the metal about
each slot partly around the plastic wire received therein.

35 The resilient clip assembly of the present invention has
the advantage that it is easier to form two slots in the
inverted bight or crown of the clip than to form four notches
in the side edges of a clip, as disclosed in U.S. Patent No.
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connected together by plastic w res to provide a clip stack for nounting in
a magazi ne of a tool which separates and crinps the clips around met aI
W res, such as coils of a spring in a mattress or an autonobile seat.

Description of the Prior Art. Heretofore it has -
Patent No. 3,722,670 to provide a clip stack where thwwgfﬂtg&g S,
.bogether by two plastic wires and where the plastic wires are pressed into

notches in the side edges of a plurality of aligned U shaped clips to
provide the clip stack which is insertable2 nto a nmagazi ne of a tool that

is adapted to cut eagh cli romthe stack and cr| each sha clip
around two or nore m%?ﬁ'l’h%%f’&'ofh?og astic Wigg, SPTR,d5, " grPe‘r"%F‘ §foP& been
proposed a U cl u;;aq;aggem]y[ held in the notches of the clip disclosed in U.S.
- Patent No. 3,722,670 and is held therein merely by friction.
Still further, due to the location of the notches in the
5 side edges of the clip, the clip stack of U.S. Patent No.
3,722,670 is not eaéily adapted to clips of different size,
whereas the resilient clip assembly of the present invention
can be adapted to any size clip.
With respect to the U-~clip assembly disclosed in U.S.
10 Patent No. 4,508,220, the welding of wires to the outer side of
the crown or bight portion of each of the clips in the clip
assembly requires a cleaning of the steel, since welding
requires clean surfaces. _ '
Furthermore, the steel wire has no memory, and if the
15 strip of clips in the assembly is twisted or deformed, it
remains in that condition, which can result in jamming of the
clips in the magazine of the tool.
Also, cutting of a metal wire will result in eventual
dulling of the cutting element, and it will require
20 replacement. Additionally, wire chips are formed in cutting
wires and contaminate automated mattress assembly equipment as
disclosed in U.S. Patent No. 4,829,643 resulting in equipment
manfunctions. Still further, the cut wire edges can sometimes
be inadvertently engaged by an operator causing injury.
25 The resilient clip assembly of the present invention
avoids these possible limitations of the prior art U-clip
assembly disclosed in U.S. Patent No. 4,508,220.
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it US' Patent No. 4,508,220. This patent teaches a U shaped clip assenbly
and net hod of producing sane wherein the clips are held together in an
assenbly or stack by two netal wires which are welded to the outer bight or

crown portion of inverted U shaped clips. As wi | Irmg!yg‘egs@r b,e@ zrs 1

greater detail hereinafter, the resilient clip assenbly of the preseft
pAiventi on provi des a pIurallty of clips which have generally parall el
spaced slots forned transversely of the clip across the outer inverted S|de
of the bight or crown portion of each cI|p3 Then, a plastic wire is

i nserted in each row of slots i ng 5§¥fg g ?&hﬁﬁ% foge U shaped clips. - _
Next, pressure is applie to the side e es 0 cli t he blght
portion thereof to cPFHHFYH ﬁ'l‘em aéﬂveﬁ f’npﬁ'i‘?‘Feyaiaar FFRyide a
pl asti C Wi re re@@s&b;jenmeq]é;m assembly compr:.sing a plurality of U-shaped
clips which are connected together by two non-metal elongate
5 flexible members such as plastic wires. Each clip has a first
opening or slot formed in the crown or bight portion thereof
and a second, oi:ening or slot formed in the crown or bight
portion thereof. .The clips are aligned in a row so that the
pairs of slots in each clip are aligned with similar slots in
10 adjacent clips. The ci:i_.ps are positioned adjacent to each
other with the pairs of slots aligned to ferm two long troughs
and a plastic wire is received in each trough and thereby in
each slot in each clip. Pressure is applied sequentially to
the side edges of the crown or bight portion of each clip
15 causing the metal in the bight portion between each side edge
and each slot to move inwardiy to crimp the plastic wire in
each slot reéulting in a resilient clip assembly held together
by two plastic wires which are securely and mechanically
gripped between the metal on each side of each slot in the
20 crown or bight portion of each clip.

Further according to the present invention there is
provided a method for making a resilient clip assembly
including the steps of:

punching ¢lip blanks from a sheet of metal with each blank

25 including two spaced apart openings or slots punched through
‘the metal in the area which will be formed into a bight portion
of a U-~-shaped clip:

molding or forming each clip blank around a mandrel to
form the clip with a U-shape including a bight portion and two

30 leg portions;

placing a non-metal, elongate, flexible member, such as a
plurality of such clips in a line or row with the slots on one
side of each clip aligned with adjacent slots in the adjacent
clips to form an elongate trough and with the slot on the other

35 side of each clip aligned with the adjacent slots in the
adjacent clips to form a second elongate t_:rough:

placing a plastic wire in each trough; and

sequentially pressing the side edges of the bight portion
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L]




The réesilient clip assenbly of the present invention has the advantage that
it is easier to formtw slots in the inverted bight or crow of the clip
than-to formfour notches in the side edges of a clip, as disclosed in Us.

Patent No. 3, 722,670. PCT/ 33%/ ]075 1
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the slots of each clip to form the resilient clip assembly.
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Rurthernore, the plastic wire cord is not pinched or nechanically held in
the notches of the clip disclosed in U S. Patent No. 3,722,670 and i-s held
therein nerely by friction. Still further, due to the |ocation of the
notches in the side edges of the clip, the clip stack of U S Patent No.
3,722,670 is not easily adapted to clips of differenP(E/I$9 JherkBs7the?
.fesilient clip assenbly of the present invention can be adapted to any size
clip. Wth respect to the U-clip assenbly disclosed in U S. Patent No.
4,508, 220, the welding of wires to the oufer side of the crown, or bight

portion of each of the clipsridr iDE8cRI»IXoNSEL HHEY pRWNGEES 2 Cl eani ng of
the steel, since wepdNg §EWIESpLdfPled e ACEink from which a clip is
_formed that has been punched out of a sheet of metal.
FIG. 2 is a side elevational view of the blank after it
5 has been formed into a U~shape around a mandrel to form a U-
shaped clip. ’ '

FIG. 3 is an end view of the U-shaped clip and is taken
along line 3-3 of FIG. 2. '

FIG. 4 is a top plan view of three clips aligned side by

10 side in a line or row with a non-metal, elongate, flexible
member or plastic wire received in each of two elongate troughs
formed by aligned openings or slots in the outer surface of the
crown or bight portion of each clip and shows one or two rams
which engage the side edges of the bight' portion of one clip

15 and at least one of the rams is forced against the other to
displace slightly the metal at the side edges of the bight
portion to crimp the plastic wires in the slots in the clip.

FIG. 5 is a perspective view of the resilient clip
assembly of the present invent'ion formed by the squeezing of

20 each clip shown in FIG. 4 and shows in phantom one clip cut
away from the assembly. '

FIG. 6 is a perspective view of a portion of a modified
resilient clip assembly of the present invention and shows each
clip with one opening or slot therein and a T-in-cross-section,

25 non-metal, elongate, flexible member received in each slot.
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Further'more, the steel wire has ‘no menory, and if the strip of clips in the
assenbly is twisted or defornmed, it remains in that condition, which can
result in janmng of the clips in the nmagazi ne of the tool. Al so,

cutting of a netal wire will result in eventual dullin ﬁ éﬁf c t6?1§ ;|
element, and it will require replacenent. Additional IRL%/ Sr I'{i Bs r
fermed in cutting wires and contam nate automated mattress assenbly

equi prent as disclosed in U S. Patent No. 4,829,643 resulting in equi prment
manfunctions. Still further, the cut wire eﬁlges_can soneti mes be

i nadvertently engaged by apesRipdiOh &'tk FReFRRIEY EMBoDIMENAE €SI | ent
clip a;senbl y of the nols %sent Inve tézgin gvol ds tpese %oesm gLeds'log}‘t atliosns of
the prior art U clip SESERBIY 28¥st? FRECOTIMINTE T heFaptengeta ko dhsss.
illustrated in FIG. 1 a clip blank 10 from which a U-shaped
clip 12 (FIG. 2) is formed. As shown, the blank 10 has two
5 spaced apart openings, preferably elongate oval shaped or
rounded ended notches or slots 14 and 16, each with two rounded
ends 17. Thé slots 14 and 16 are spaced apart in an area of
the blank 10 which is formed into a bight portion 18 (FIG. 3)
of the U-shaped clip 12.

10 The slots 14 and 16 are each positioned adjacent an edge
20 or 22 of the blank 10. Except for the slots 14 and 16, the
blank 10 is generally of conventional shape for forming a U-
shaped clip by forming or folding the blank 10 around a mandrel
(not shown) to form the U-shaped c¢clip 12 shown in FIG. 2.

15 When the U-shaped clip 12 is formed from the blank 10, it
includes the bight portion 18 and first and second leg portions
24 and 26. The bight-portion 18 extends from the side edges 20
and 22.

The bight portion 18 and leg portions 24 and 26 of the U~

20 shaped clip 12 are-best shown in FIG. 3.

A plurality of clips 12 are arranged side by side in a
line so that the slots 14 in the clips 12 are aligned with each
other to form a trough 28 and the slots 16 are aligned with
each other to form a trough 29. Then, a non-metal, elongate,

25 flexible member, such as a plastic wire or cord 30, is inserted
into the trough 28 defined by the aligned slots 14 and a
similar plastic wire or cord 32 is placed in the trough 29
formed by the aligned slots 16. .

Next, the ﬁ-shaped clips 12 with the plastic cords 30 and

30 32 received in the slots 14 and 16 are moved to a compression
station 34 defined by first and second rams 36 and 38. At
least one of the rams, and preferably both of the rams 36 and
38, are moved toward each other to move a metal portion 40
between the side edge 20 and the slot 14 and a metal portion 42

35 between the side edge 22 and the slot 16 in the bight portion
18 of the clip 12 toward each other for the purpose of crimping
the plastic cords 30 and 32 in the slots 14 and 16 at the
compression station 34. In this way, each of the U-shaped
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3« ' SUMVARY OF THE | NVENTI ON According to the present
I nvention there is provided a resilient clip assenbly conprising a
plurality of U shaped clips mhlch are connected together by two non-netal

el ongat e
PCT/US9 3 / 1075 1
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to the plastic wires or cords 30 and 32 theréby to form a
resilient clip assembly 50, the resiliency being provided by
the flexibility of the plastic cords or wires 30 and 32.

Except for the slots 14 and 16, each of the U-shaped clips

5 12 is generally of the configuration of the U-shaped clips
disclosed in U.S. Patent No. 4,508,220, the disclosure of which
is incorporated herein by reference.

It will be apparent that the resilient clip assembly 50
does not require the cutting of any metal wires, thereby

10 reducing maintenance of the tool with which it is used, such as
the tool disclosed in U.S. Patent No. 4,508,220 or the tool
disclosed in U.S. Patent No. 3,722,670, the disclosure of which
is incorporated herein by reference.

By using plastic wires or cords 30 and 32, any type of

15 material can be used for making the clips 12, since nothing is
welded to the clips. .

Furthermore, it will be appreciated that since the plastic
cords or wires 30 and 32 are located in the crown or bight
portion 18 of each of the clips 12, clips of di!fferent types

20 and sizes can be easily connected utilizing the method of the
present invention of passing each clip 12 past a compression
station 34. 1In this respect, the width of each clip 12 between
the leg portions 26 and 28 can be of any desired size or width
and the dies for punching the clip blank 10 do not have to be

25 altered when the blanks 10 are formed about different sized
mandrels to form or fold different sized U-shaped clips 12.

Furthermore, it will be appreciated that when the
resilient clip assembly 50 is twisted or bent, it will return
to its original shape due to the plastic memory of the plastic

30 wires or cords 30 and 32. As a result, if the resilient clip
assembly 50 is twisted, it will return to its original shape
for being received in a magazine of a conventional clip
separating and crimping tool of the type used in the prior art,
as disclosed in the U.S. patents referred to above.

3s Additionally, when the plastic wires 30 and 32 are cut,
there is 1little, if no chips to form contaminates in an
assembly, such as a spring assembly for a mattress or an
automobile car seat.
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f1 exi bl e menbers such as plastic wres.

slot fornmed in the crown or bight portion thereofPequ Pcprmo Z@n

slot formed in the crown or bight portion thereof

i'ps ar

Each clip has a first openin? or

ng or
al i gned

in arowso that the pairs of slots in each clip are aligned with sim|ar
slots in adjacent clips. The clips arg positi oned adjacent to each other
.+Wth the pairs of slots aligned to formtwo |ong troughs and a plastic wire
i s recei vedcomiseath andogghiandoldicrcdbigdi to elralicstota itypeacktyle pr Pressure
is applied ggsuie¥ bahpyr4.0 the side edges of the crown or bight portion of
each clip causi e netal n .t he bj bef w each si de edge and
each slot to m)&grttﬁ é'ﬁ Eﬁ *’% ‘?%ﬁh whr J“%}% g’ hl% deresultl ng
in a resili@hipci3pl %MF?‘* hEkap tigydhiee Prigr tads SLaRE @“%vl ‘l"%st‘Whl ch are
secur el y sintedesidawetght yfrom the material punched out of the slots 14

10

15

25

30

3s

and 16 without any resulting weakness in the clip 12, whereby
nore rows of clips can be carried per truck load than with
prior art clips.

Also, when the resilient clip assembly 50 is rolled into
a row, as is conventional in the art, a more dense clip row is
obtained than the clip row having metal wires welded to the
crown of the clip, as disclosed in U.S. Patent No. 4,508,220.

It is further believed that a resilient clip assembly 50
constructed in the manner described above will result in a
rolled clip assembly having an indefinite shelf life of clip
fasteners in strip form, since the clips are sécurely and
mechanically held to the plastic wires or cords 30 and 32 by
the crimping of the metal adjacent the slots 14 and 16 about

‘the plastic wires or cords 30 and 32. In other words, each

plastic wire or cord 30 or 32 is pinched and mechanically

icaptured in each of the lots 14 and 16 when the side edges 20

and 22 are compressed ‘toward each other at the compression
station 34. '

Still another advantage of the resilient clip assembly'so
of the present invention is that the rounded end 17 of each
slot 14 or 16 when the blank 10 is folded or formed around the
mandrel é:eates a sharp edge at an outer surface 52 of the
bight portion 18 which will assist in severing the plastic wire
or cords 30 and 32 by a éutt:i.ng element as provided in
conventional clip dispensing tools.

From the foregoing description, it will be apparent that
the resilient clip assembly 50 and method for making same of
the present invention has a number of advantages, a number of
which have been described above and others of which are
inherent in the vresilient clip assembly 50. Also,
modifications can be made to the clip assembly 50 and method
for making same without departing from the teachings of the
invention. For example, as shown in FIG. 6, an assembly 60 can
be formed from U-shaped clips 62 each having one opening or

I —
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gripped between the netal on each side of each slot in the crown or bight

portion of each clip. Further according to the present invention there

is provided a nmethod for making a resilient clip assenbly i ncl udi ng

the steps of: punching clip blanks froma sheetﬁé ﬁé W t h each

bl ank i ncluding two spaced apart openings or slots p Y77 Qﬂdudlﬂt

.getal in the area which will be forned into a bight portion of a Ushaped

clip; nol ding or form ng each clip blank around a nandrel to formthe

clipwith a U—sh‘ape i ncludi ng a bight porti®on and two | eg portions;

placing a non I e | exi bl e such_as, a_nl allt of such

clipsin ali ngPéolr E ﬁ[‘g%’e ﬁrt;wx} oFSLl%h@ngr{ion YRArése anfl' Hhé al 3
slots 64 having a T-in-cross-section, non-metal, elongate,

flexible member received therein.- Accordingly, the scope of
the invention is only to be limited as necessitated by the
5 accompanying claims.
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side of each clip aligned with adjacent slots in the adjacent clips to form
an elongate trough and with the slot on the other side of each clip alighed
with the adjacent slots in the adjacent cllpstoforn]ndetr 9r@l/e|1(£ g{]

n

t rough; ““ulwll lﬂlﬂm"ﬂlr\n re in each trough; a sequentially
pressing the bi ght portion of each clip tomard each ot her

,Jocrinp the plastlc wites in 10

- CLAIMS
I Claim: R '
1. A resilient clip assembly comprising a plurality of U-
shaped clips which are connected together by two non-metal,
5 elongate, flexible members, each clip including a.bight portion
and spaced apart leg portions and having a first opening formed
in the outer surface of the bight portion thereof and a second,
spaced, opening formed in the outer surface of the bight
portion thereof, with the clips aligned so that said spaced
'~ 10 apart openings in each clip are aligned in a row with similar
openings in adjacent clips and with the pairs of openings in
the row of clips being aligned to form two elongate troughs, a
non-metal, elongate, flexible, member being received in each -
trough and thereby in each opening in each clip, the side -edges
15 of the bight portion of each'clip having been pressed toward
each other to cause the metal in the bight portion to be
crimped against said non-metal elongate, flexible members
resulting in a resilient clip assembly held together by the two
non-metal, elongate, flexible members which are s'ecurely and
20 mechanically gripped between the metal on each side of each
opening in the bight portion of each clip.

2. The resilient clip assembly of claim 1 wherein each
opening is an elongate opening having rounded ends.

3. The resilient clip assembly of claim 1 wherein said

25 non-metal, elongate, flexible members are plastic wires or
cords.

4. The resilient clip assembly of claim 1 wherein at least
one of said non;metal, elongate, flexible members is color
coded to indicate a type, style or gsize of clip.

30 5. A method for making a resilient clip assembly including
the steps of: '

punching clip blanks from a sheet of metal with each blank
having two spaced apart openings 'punched through the metal in
the area which will be formed into a bight portion of a U-

35 shaped clip: .

forming each clip blank around a mandrel to form a U-
shaped clip with a bight portion and two leg portions;

placing a plurality of the U-shaped clips in a line or row
with the openings on one side of the clip aligned with adjacent

Sheet Has Been Replaced
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4 the'slots of each clip to formthe resilient clip assenbly.
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openings in the adjacent clips to form an elongate trough and
with the opening on the other side of each ciip aligned with
the adjacent openings in the adjacent clips to form a second
elongate trough;

5 placing a non-metal, elongate, flexible member in each
trough; and ' '

sequentially pressing the side edges of the blght portion
of each clip toward each other to crimp the non-metal,
flexible, elongate members in each opening in each clip to form

10 the resilient clip assembly.

6. The method of claim 5 including £he step of: forming
each opening with rounded ends.

7. The method of claim 5 including the step of: making
each non-metal, elongate, f£lexible member out of plastic

15 thereby providing a plastic wire or cord.

8. The method of claim 5 including the step of: coloring
at least one of said non-metal, elongate, flexible members to
provide a color coded member to indicate a type, style or size
of clip.

20 9. A resilient assembly comprising a plurality of U-shaped
clips which are connected together by at least one non-metal,
elongate, flexible member, each clip-including a bight portion
and spaced apart leg portions and having at least one opening
formed in the outer surface of the bight portion thereof with-

25 the clips being aligned so that the opening in each clip is
aligned in a row with a similar opening in adjacent clips to
form each elongate trough, said at least one non-metal,
elongate, flexible member being received in the trough and
thereby in each opening, the side edges of the bight portion of

30 each clip having been pressed toward each other to cause metal
in the bight portion to be crimped against said non-metal,
elongate, flexible member resulting in a resilient clip
assembly held together by the at least one, non-metal,
elongate, flexible member securely and mechanically gripped

35 between the metal on each side of the opening in the bight
portion of each clip.

10. The assembly of claim 1 wherein said non-metal,
elongate, flexible member has a T-shaped cross-section.

11. The assembly of claim 9 wherein each opening is an
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5. BRI EF DE DRAW NGS FIG 1is atop
plan view of a blank fro H !l formed that has been punched, out
of a sheet of netal. L el evati orPETAISY 3/ tHE Pisank

after it has been fornmed into a U shape around a nmandrel to forma U
shaped cli p. FIG 3 is an end view of the U shaped clip and is taken
: 12

elongate slot having rounded ends.

12, The assembly of claim 9 wherein said non-metal,
elongate, flexible members are plastic wires or cords.

13. The assembly of claim 9 wherein at least one non-

5 metal, elongate, flexible member is color coded to indicate a
type, style or size of clip. :

14. A method for making a resilient c¢lip assembly
including the steps of:

punching clip blanks from a sheet of metal with each blank

10 having an opening punched through the metal in the area which
will be formed into a'bight portion of a U-shaped clip;

forming each c¢lip blank around a mandrel to form a U-
shaped clip with a bight portion and two leg portions;

placing a plurality of the U-shaped clips in a line or row

15 with the opening in each clip being aligned with adjacent
openings in adjacent clips to form an elongate trough;
placing a non-metal, elongate, flexible member in the
trough; and :

sequentially pressing the side edges. of the bight portion

20 of each clip toward each other to crimp the non-metal, flexible
member in the opening in each clip to form the resilient clip
assembly. '

15. The method of c¢laim 14 including the step of: forming
said non-metal, elongate, Iflexible member with a T-shaped

25 cross-section. ' : _

16. The method of claim 14 including the step of: forming
each opening with rounded ends.

17. The method of claim 14 including the step of: making
each non-metal, elongate, flexible member out of plastic wire

30 thereby providing a plastic wire or cord.

18. The method of claim 14 including the step of: coloring
at least one of said non-metal, elongate, flexible members to
provide a color coded member to indicate a type, style or size
of clip.
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along*llne 3-3 of FIG 2.. FIG 4 is atop pl'an view of three clips
aligned side by side in aline or rowwith a non-netal, elongate, flexible

menber or plastic wire received in each of two el ong ughs 9f rftsj y
aligned openings or slots in the outer surface of thgbﬁ'{m gfb‘lgh 1)
portion of each clip and shows one or two ranms which engage the side edges
gf t he bight portion of one clip and at | east one of the ranms is forced

agai nst the other to displace slightly t nmetal at the side edges of the
bi ght portion to crinp the plastic wi rgsgescehe slots in the clip.

L o Son™y o PESPCRld Y8ak} Aok 19 SabEY 188) HoaBe 8P A0pYuA L Copr coen

i nvention forned b
phant om one cl Up‘séﬁ?eﬂa\@g.pﬁr-&m)t ngiggséﬁﬁpg,eldo together by 'tRe twdNdoglions in

metal, elongate, flexible members (30, 32) which are securely
5 and mechanically gripped between the metal on each side of each
opening (14, 16) in the bight portion (18) of each clip. The .
method for making the resilient clip assembly (50) includes the
steps of: punching clip blanks ('10) from a sheet of metal with
each blank (10) having two spaced apart openings (14, 16)
10 punched through the metal in the area which will be formed into
a bight portion (18) of a U-shaped clip (12); folding or
‘ forming each clip blank (10) around a mandrel to form a U-
shaped clip (12) with a bight portion (18) and two leg portions
(24, 26); placing a plurality of the U-shaped clips (12) in a
15 line or row with the openings (14) on one side of the clip (12)
aligned with adjacent openings (14) in the adjacent clips (12)
to form an elongate trough (28) and with the openings (16) on
the other side of each clip (12) aligned with the adjacent
openings (16) in the adjacent clips (12) to form a second
20 elongate trough (29) ; placing a non-metal, elongate, flexible
member (30, 32) in each trough (28, 29); and sequentially
pressing the side edges (20, 22) of the bight portion (18) of
each clip (12) toward each other to crimp the plastic wires
(30, 32) in the openings (14, 16) of the clip (12) to form the
25 resilient clip assembly (50).
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FLG % .is a perspecti ve view of a portion of a nodified resilient clip
assenbly of the present invention and shows each clip with one opening or
slot therein and a T-in-cross-secti.on, non-netal, elongate, flexible nenber

r_ecei ved in each slot. : PCT/USQ 5? 10 75 1
FIG. 1 | 101
17— 227 )
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17
14/ 220
| ag~fl )| . 34
o FIG. 4 \l) 1
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in t-here-i-s—i-llustyated in FIG 1 a.cl

V\/m m EHII&I ip AR (FAS BN [ s formed. As shown;
peni AALACBDef erapl y el ongate oval “shapéd<or |

notches or slots 14 ARG I6;Each—w t h two3 rounded ehdS'i?T“The*@#ﬁts fhiaﬂd‘

16 are spaced apart in an area:of the blank 10 whijch-is formed into

portion 18 (FIG 3) of the U SHMMABYCPOFpTHE INVENTEGN.SToFS TACANE 1:8/3:& vreens

each positi onedAadb@aeat; afbedae HPreWerd? Ohviheibhathee EXCepbovidded hg
slots 14 and 1ﬁ g Q*ank 10 enerallx of conventi onal shage for
form ng a XES$haPBEG & ’ppbfi‘sls GPEPHEERRE the PAMEAR 1FY aPSudi-ghaped

mandr el (rmﬁlphowhﬁdh)énﬁrmbhnebkebameQemhq&:Hyshnnmnbn-ﬁuﬁanzelongate
flexible members such &s plastlc wires." Each Cllp has a first
opening or slot formed in the crown or bight portion thereof
and a second, opening or slot formed in the crown or bight
portion thereof. The clips are aligned in a row so that the
pairs of slots in each clip are aligned with similar slots in
adjacent clips. The clips are positioﬁe& adjacent to each
other with the pairs of slots aligned to form two long troughs.
and a plastic wire is received in each trough and thereby in
~each slot in each clip. Pressure is applied sequentially to
the side edges of the crown or bight portion of each clip
causing the metal in the bight portion between each side edge
and each slot to move inwardly to crimp the plastic wire in
each slot resulting in a resilient clip assembly held together
by two plastic wires which are securely and mechanically
gripped between the metal on each side of each slot in the
! crown or bight portion of each clip. ' )
Further according to the present invention there is
provided a method for making a res111ent clip assenmbly
includlng the steps of:
punchlng clip blanks from a sheet of metal with each blank -
including two spaced apart openings or slots punched through
the metal in the area which will be formed into a bight portion
of a U-shaped clip: _ _ -
molding or forming each clip blank'around a mandrel to
form the clip with a U-shape including a blght portion and two
leg portions;
placing a non-metal, elongate, flexible member, such as a
plurality of such clips in a line or row with the slots on one
side of each clip aligned with adjacent slots in the adjacent
clips to form an elongate trough and with the slot on the other
side of each clip aligned with the adjacent slots in the
adjacent clips to form a second elongate trough;
placing a plastic wire in each trough; and
sequentially pressing the side edges of the bight portion
of each clip toward each other to crimp the plastic wires in
Thls is the replacement sheet
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V%'*‘TTT“ﬂJﬁ?ﬁaﬁéd—Crrp 12 is formed fromthe bl ank 10 It includes the
blgh&mpg&ghggBéﬁR_ ed 1 rst and second | eg portlo A-and..26. The bi ght

portl qmmm) romthe side edges 20 and 2!
'andl

the slots 14 in.the clips 12-are aligned with each other to forn1a t rough
28 and the slots 16 annsaktgﬂE'ONV\b?h'l‘HachRBFBaREﬁoEﬂ@ﬂhm%ugh 29. Then,

a non-netal, 4130
Is inserted mtoq%%tﬁ[ ‘% %%528 dﬁ$| neda%ﬁ%e all ne‘?ﬂélt:s:&ew}ig Oﬁhégé 18
simlar pliddustrated oincEr§-321 i3 EF&Ee Pﬁ“tﬁé’tf’ﬁa’ahw aﬁ ﬁsapﬁg

aligned slQly 1 (Fr6. 2) is formed. As shown, the blank 10 has two
spaced apart openings, preferably elongate oval shaped or
rounded ended notches or slots 14 and 16, each with two rounded
ends 17. The slots 14 and 16 are spaced apart in an area of
the blank 10 which is formed into a bight portion 18 (FIG. 3)
of the U-shaped clip 1i2.

The slots 14 and 16 are each positioned adjacent an edge
20 or 22 of the blank 10. Except for the slots 14 and 16, the
blank 10 is generally of conventional shape for forming a U-

_ shaped clip by forming or folding the blank 10 around a mandrel
(not shown) to form the U-shaped clip 12 shown in FIG. 2.

When the U-shaped clip 12 is formed from the blank 10, it
includes the bight portion 18 and first and second leg portions
24 and 26. The bight portion 18 extends from the side edges 20 °
and 22.

~ The bight portion 18 and leg portions 24 and 26 of the U-
shaped clip 12 are best shown in FIG. 3.

A plurality of clips 12 are arranged side by side in a
line so that the slots 14 in the clips 12 are allgned with each
other to form a trough 28 and the slots 16 are aligned with
each other to form a trough 29. Then, a non-metal elongate,

" flexible member, such as a plastic wire or cord 30, is inserted
into the trough 28 defined by the aligned slots 14 and a
similar plastic wire or cord 32 is placed in the trough 29
formed by the aligned slots 16.

Next, the U-shaped clips 12 with the plastic cords 30 and
32 received in the slots 14 and 16 are moved to a compression
station 34 defined by first and second rams 36 and 38. At
least one of the rams, and preferably both of the rams 36 and
38, are moved toward each other to move a metal portion 46
between the side edge 20 and the slot 14 and a metal portion 42
between the side edge 22 and the slot 16 in the bight porticn
18 of the clip 12 toward each other for the purpose of crimping
the plastic cords 30 and 32 in the slots 14 and 16 at the
compression station 34. In this way, each of the U-shaped
clips 12 in the line or row 40 of clips 12 are secured attached

This it e igpacement sheet
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hbxi, the U haped clips 12 with the plastic cords 30 and 32 received in

the slots 14 Tﬁfm’ mdt 0 a conpression st a':%q)q PBdugaf tne rfl rst

and second ra t | east one of the rans, andwpqeﬁ 7y bot h

of the ranms 3 ved toward each ot her e»nnﬁéiawﬁﬂiaL_pdrtion

40 bet ween the si de edge 20 and the slot 14 and a netal portion 42 between

t he side edq: gnd the .slot.16 in_the bigh port o] 1 of é%z

t oward each Ot fé’r:L é‘cpu'f'bﬁgg S c??ﬁ%? é %I ggt (,hc% %6’

in the sIotxesihm&nﬂfbkdptheseuhpwe§ﬁxnthﬂaresmliency henmgspmayldedcwy

of the U shaped fldp%hiPitd sPechbnNB1o5t18Vc4048f ot Witel? 3 Qi £d

attached Except for the slots 14 and 16, each of the U-shaped clips
12 is generally of the configuration of the U-shaped clips
disclosed in U.S. Patent No. 4,508,220, the disclosure of which
is incorporated herein by reference.

It will be apparent that the resilient clip assembly 50
does not .require the cutting of any metal wires, thereby
reducing maintenance of the tool with which it is ﬁsed, such as
the tool disclosed in U.S. Patent No. 4,508,220 or the tool
disclosed in U.S. Patent No. 3,722,670, the disclosure of which
is 1ncorporated hereln by reference. '

By using plastic wires or cords 30 and 32, any-type of
material can be used for making the clips 12, since nothing is
welded to the clips.

Furthermore, it will be appreciated that since the plastic
cords or wires 30 and 32 are located in the crown or bight

- = portion 18 of each of the clips 12, clips Bf different types -
and 'sizes can be easily connected utilizing the method of the
present invention of passing each clip 12 bast a compression
staﬁion 34. In this respect, the width of each clip 12 between
the leg portions 26 and 28 can be of any desired size or width
and the dies for punching the clip blank 10 do not have to be
altered when-the blanks 10 are formed about different sized
mandrels to form or fold different sized U-shaped clips 12.

Furthermore, it will be appreciated that when the
resilient clip assembly 50 is twisted or bent, it will return

- to its original shape due to the plastic memory of the plastic
wires or cords 30 and 32. As a result, if the resilient clip

assembly 50 is twisted, it will return to its original shape
for being received in a magazine of a conventional clip
separating and crimping tool of the type used in the prior art,
as disclosed in the U.S. patents referred to above.

Additionally, when the plastic wires 30 and 32 are cut,
there is 1little, if no chips to form contaminates in an
assembly, such as a spring assembly for a mattress or an
automobile car seat.

Preferably, at least one or both of the plastic wires or
This is the replacement sheet
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7 to the plastic wires or cords 30 and 32 thereby to forma r egors Bt I5I|p
assenbly 50 t he reS|I|ency being provided by the flexibility of the

m’i@ and 32. Except for the sl otsTHi4 it idlacomcént shee
3| ||

pl astic
of theuégﬁﬁﬁﬁium is generally of3t he configuration of the U shaped
clips disc

atent No. 4,5087220, the disclosure, of vhizip
i ncorporated herein by reference. Dat E'C5?997

' SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the prior art.

According to one aspect of the present invention there is provided a resilient clip
assembly comprising a plurality of U-shaped clips which are connected together by two
non-metal, elongate, flexible members, each clip including a bight portion and spaced
apart leg portions and having a first opening formed in the outer surface of the bight
portion thereof and a secbnd, spaced, opening formed in the outer surface of the bight
pbrtion thereof, with the clips aligned so that said spaced apart openings in each clip are
aligned in a row with similar openings in adjacent clips, and with the pairs of openings
in the row of clips being aligned to form two elongate troughs, a non-metal, elongate,
flexible, member being received in each trough and thereby in each opening in each clip,
the side edges of the bight portion of each clip having been pressed toward each other to
cause the metal in the bight portion to be crimped against said non-metal eloiilgate,
flexible members resulting in a resilient clip assembly held together by the two non-
metal, elongate, flexible members which are securely and mechanically gripped between
the metal on each side of each opening in the bight portion of each clip.

According to another aspect of the present invention there is provided a method for
making a resilient clip assembly including the steps of: punching clip blanks from a
sheet of metal with each blank having two spaced apart openings punched through the.
metal in the area which will be formed into a bight portion of a U-shaped clip; forming
each clip blank around a mandrel to form a U-shaped clip with a bight portion and two
leg portions; placing a plurality of the U-shaped clips in a line or row with the openings
on one side of the clip aligned with adjacent openings in the adjacent clips to form an
elongate trough and with the opening on the other side of each clip aligned with the
adjacent openings in the adjacent clips to form a second elongate trough; placing a non-

metal, ¢longate,' flexible member in each trough; and sequentially pressing the side edges
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It will be apparent that the resilient clip assenbly 50Tggas tﬁ@ﬁ'e‘ﬁg%é'ﬁ sheet
the cutting of any netal wires, thereby reducing nmai ntenance of the tool

with which it is used, such as the tool disclosed in U S. Patent No.
4,508,220 or the tool disclosed in U S. Patent No. 3,72R2®70, {3eDEC 1397
di scl osure of which is incorporated herei'n by reference. By using
plastic wires or cords 30 and 32, any type of material can be used for

nmeki ng t hepfCihePsight2pordioRCsF &ehNlipdidvird@hdedtheP té Reinfp tHSnon-metal, elongate,
Furthernore, it will be appreciated that since the plastic cords or wres
30 and 32 figxdbleanarhiosts imthelupeaingvin each dlipofat foparthe resilieBt clip aemblft t he cli ps

12, clips of different types and sizes can be easily connected utilizing
the method of A¢mrdingstenstill ranetiter caspedt gfathei presecinveltion tiergdstpravided a
cOnpress! Orgsilient assembly comprising a plurality of U-shaped clips which are connected together
by at least one non-metal, elongate, flexible member, each clip including a bight portion
and spaced apart leg portions and having at least one opening formed in the outer surface
of the bight portion thereof with the clips being aligned so that the opening in each clip is
aligned in a row with a similar opening in adjacent clips to form an elongate trough, said
at least one non-metal, elongate, flexible member being received in the trough and
thereby in each opening, the side edges of the bight portion of each clip having been
pressed toward each other to cause metal in the bight portion to be crimped against said
non-metal, elongate, flexible member resulting in a resilient clip assembly held together
by the at least one, non-metal, elongate, flexible member securély and mechanically
gripped between the metal on each side of the opening in the bight portion of each iclip.
According to yet another aspect of the present invention there is provided a method
for making a resilient clip assembly including the steps of: punching clip blanks from a
sheet of metal with each blank having an opening punched through the metal in the area
which will be formed into a bight portion of a U-shaped clip; forming each clip blank
around a mandrel to form a U-shaped clip with a bight portion and two leg portions;
placing a plurality of the U-shaped clips in a line or row with the opening in each cl.ip
being aligned with adjacent openings in adjacent clips to form an elongate trough;
placing a non-metal, elongate, flexible member in the trough; and sequentially pressing

the side edges of the bight portion of each clip toward each other to crimp the non-metal,

flexible member in the opening in each clip to form the resilient clip assémbly.
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station 34. In this respect, the wdth of. each clip 12 betpggns
portions 26 and 28 can be of any desired size or wi dth and tﬁe J;Be p?%;ement shee

punching the clip blank 10 do not have to be altered when the blanks 10 are
formed about different sized mandrels tq,formor fold di f fl&xtent s @fﬁ
U-shaped clips 12. Furthernore, it wll be appreciated thapsvh t?%?
resilient clip assenbly 50 is twisted or, _bent, it will returntoits
original shape due to the plastic menGP#‘IM the plastic wires or cords 30
and 32. Ay a Ebe&bdlhenti éh[i fwsdhﬁﬂjrldoﬁa{ﬁnsﬁlig p plasainplof HOshiaped vail@k ewhicht amsi | |

return to lLs o gl n o t%e'ﬂ‘é’ﬂl efib 9%?1& fx a
convent i off 3P CpO8% %fr 3 dn ﬁ t 661 ot (PH%

prior art pighs pditsnl fmdenpac&d apaet leg sortpmsend baviog ar tretcpptemna 111 the outer
Addi ti onalh¥, eWiefhe tB1EnPhGHEibh thitebCand3] sBEhd3Sp#es, 6ptning formed in the outer

surface of the bight portion thereof, with the clips aligned so that said spaced apart
openings in each clip are aligned in a row with similar openings in adjacent clips, and
with the pairs of openings in the row of clips being aligned to form two elongate
troughs, a non-metal, elongate, flexible, member being received in each trough and
thereby in each opening in each clip, the side edges of the bight portion of each clip
having been pressed toward each other to cause the metal in the bight portion to be
crimped against said non-metal elongate, flexible members resulting in a resilient clip
assembly held together by the two non-metal, elongate, flexible members which are
securely and mechanically gripped between the metal on each side of each opening in the
bight portion of each clip.
2.  The resilient clip assembly of claim 1 wherein each opening is an elongate opening
having rounded ends. : '
3.  The resilient clip assembly of claim 1 wherein said npn-metal, elongate, flexible
members are plastic wires or cords.
4. The resilient clip assembly of claim 1 wherein at least one of said non-metal,
elongate, flexible members is color coded to indicate a type, style or size of clip.
5. A method for making a resilient clip assembly including the steps of:

punching clip blanks from a sheet of metal with each blank having two spaced
apart openings punched through the metal in the area which will be formed into a bight
portion of a U-shaped clip;

forming each clip blank around a mandrel to form a U-shaped clip with a bight
portion and two leg portions;

placing a plurality of the U-shaped clips in a line or row with the openings on one
side of the clip aligned with adjacent openings in the adjacent clips to form an elongate
trough and with the opening on the other side of each clip aligned with the adjacent
openings in the adjacent clips to form a second elongate trough;

placing a non-metal, elongate, flexible member in each trough; and

sequentially pressing the side edges of the bight portion of each clip toward each
other to crimp the non-metal, elongate, flexible members in the opening in each clip to
form the resilient clip assembly. '
6. The method of claim 5 including the step of: forming each opening with rounded
ends.
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7.  The method of claim 5 including the step of: making each non-metal, elongate,
flexible members out of plastic thereby providing a plastic wire or cord.
8. The method of claim 5 including the step of: coloring at least one of said non-
metal, elongate, flexible members to provide a color coded member to indicate a type,
style or size of clip.
9. A resilient assembly comprising a plurality of U-shaped clips which are connected
together by at least one non-metal, elongate, flexible member, each clip including a bight
portion and spaced apart leg portions and having at least one opening formed in the outer
surface of the bight portion thereof with the clips being aligned so that the opening in
each clip is aligned in a row with a similar opening in adjacent clips to form an elongate
trough, said at least one non-metal, elongate, flexible member being received in the
trough and thereby in each opening, the side edges of the bight portion of each clip
having been pressed toward each other to cause metal in the bight portion to be crimped
against said non-metal, elongate, flexible member resulting in a resilient clip assembly
held together by the at least one, non-metal, elongate, flexible member securely and
mechanically gripped between the metal on each side of the opening in the bight portion
of each clip. : '
10. The assembly of claim 1 wherein said non-metal, elongate, flexible member has a
T-shaped cross-section.
11. The assembly of claim 9 wherein each opening is an elongate slot having rounded
ends. _ |
12. The assembly of claim 9 wherein said non-metal, elongate, flexible member is a
plastic wire or cord.
13. The assembly of claim 9 wherein said at least one non-metal, elongate, flexible
member is color coded to indicate a type, style or size of clip.
14. A method for making a resilient clip assembly including the steps of:

punching clip blanks from a sheet of metal with each blank having an opening
punched through the metal in the area which will be formed into a bight portion of a U-
shaped clip; :

" forming each clip blank around a mandrel to form a U-shaped clip with a bight

portion and two leg portions; _

placing a plurality of the U-shaped clips in a line or row with the opening in each
clip being aligned with adjacent openings in adjacent clips to form an elongate trough;

placing a non-metal, elongate, flexible member in the trough; and

sequentially pressing the side edges of the bight portion of each clip toward each
other to crimp the non-metal, flexible member in the opening in each clip to form the
resilient clip assembly.
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cords 30 and 32 is color -coded to indicate a type, styl f clip
12. Furthernore, it is to be noted that a Iighter L-fﬁé &’p&‘& T@Pﬁ?ﬁewn?@eet

provided than in the prior art clips due to the reduced weight ) \:\r@@tm
mat eri al punched out of the slots 14 andi46 w t hout any Dgsul ting S
inthe clip 12, whereby nore rows of clips can be carried per truck |oad

than Wi th &1 Ofyhbuel @cim 143hSREE s g Wi WP rBARCiRha@0, |

rolled into conventl ona ense ¢l Wis
obt ai ned tﬂmblemer@bqrmlﬂbwﬂmp%cm-s@ctmm es welded to the crown of the

clip, as dI'GSC"Flfeeﬁeithléf%lalﬁai@ 'iﬁchhﬁn% e 62 Qorming eattf opéhing!With&ounded

believed that a resilient cl |p assenbly 50 constructed in the manner
descri bed dve will result in a

17. The method of claim 14 including the step of: making each non-metal, elongate,
flexible members out of plastic thereby providing a plastic wire or cord.

18. The method of claim 14 including the step of: coloring at least one of said non-
metal, elongate, flexible members to. provide a color coded member to indicate a type,
style or size of clip.
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rol | ed clip assenbly having an indefinite shelf life of clip fasteners in
strip form since the clips are securely and nechanically neid [O the

plastic w re<‘”' T""‘cerx:le -30~and-32 by the crinping of the R eed
slots 14 and|16'abedt tWe Brdbtic wires pr cords 30 and 32
wor ds, each pl ast|§@£:W* bBDor cofd 30 or 32 is pinched and rre MJI Ill

: captured in each of tTHe Tors 14 and 16 when the side edges

conpressed toward each ot her tion 34. Still
anot her advantage of the resﬁ#%ﬁ?fﬁﬁ?p asser%ihég‘ of the present
invention is that the rounM&ﬂ&OM@FmWI@Nor 16 when the bl ank

10 i s fol ded rifelfwidred vy OtiiitbAtiEorpNdrel creates a sharp edge at an outer
surface 52 of I;Ihe blﬁht é)ortlgrqv(legtg_\@h rg\iéLeaSS{:St i n %ey_grl %%Ste%ly

plastic wre
comprising clips hav:.ng a U-shaped cross-section which are

connected together by plastic wires to prov1de a clJ.p ,stack for
mounting in a magazine of a tool which separates and crimps the

clips around metal wires, such as coils of a spring in a
mattress or an automobile seat. '
2. Descript:ioxi of the Prior m:i:.

Heretofore it has been proposed in U.S. Patent No.
3,722,670 to provide a clip stack where the clips are held
together by two plastic wires and where the plastic wires are
pressed into notches in the side edges of a plurality of
aligned U-shaped clips to provide the clip stack which is
insertable into a magazine of a tool that is adapted to cut
each clip from the stack and crimp each U-shaped clip- around
two or more metal wires or rods.

There has alsoc heretofore been proposed a U~-clip assembly
in U.S. Patent No. 4,508,220, This patent teaches a U-shaped
clip assembly and method of producing same wherein the clips
are held together in an assembly or stack by two metal wires
which are welded to the outer bight or crown portion of
inverted U-shaped el ips.

As will be described in greater detail hereinafter, the
resilient clip assembly of the present invention provides a
plurality of clips which have generally parallel spaced slots
formed transvefsely of the clip across the outer inverted side
of the bight or crown portion of each clip. Then, a plastic
wire is inserted in each row of slots in an aligned row of the
U-éhaped clips. Next, pressure is applied to the side edges of
each clip at the bight portion thereof to crimp the metal about o
each slot partly around the plastic wire received therein. .

The resilient clip assembly of the present invention has
thé advantage that it is easier to form two slots in the
inverted bight or crown of the clip than to form four notches
in the side edges of a clip, as disclosed in U.S. Patent No.

" This is the replacement sheet
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or cords 30 and 32 by a cutting el ement as provided in conventional clip
di spensi ng tool s. From the foregoing description, it wll be apparent
that the resilient clip assenbly 50 and nethod for nmaking sane of the
present invention has a nunber of advantages, a nunber .of which have been
descri bed above and others of which are inherent in the resilient clip
assembly 50. Furthémere odiHd Cpladfic Cairde corde 19 tnm Cﬂ:iﬁcﬁéaer‘@ﬁ-y

50 and net h%gﬁn{@rﬁ&g V\dxttl}ﬁ)euho%e RaLt ipg.f ro?bt he, teachi Q%S’frg];

i nvention. For exa I'n an asse can
from U shap&@tantdNeo %oa'é?h? P mpdnis d}?é#l fhesein merelY by friction.
Still further, due to the location of the notches in the

side edges of the clip, the clip stack of U.S. Patent No.
3,722,670 is not easily adapted to clips of different size,
whereas the resilient clip assembly of the present invention
can be adapted to any size clip.

With respect to the U-clip assembly disclosed in U.S.
Patent No. 4,508,220, the welding of wires to the outer side of
the crown or bight portion of each of the clips in the clip
assembly requires a cleaning of the steel, since welding
requires clean surfaces.

Furthermore, the steel 'Wife has no memory, and if the
strip of clips in the aésembly is twisted or deformed, it
remains in that condition, which can result in jamming of the
clips in the magazine of the tool. '

Also, cutting of a metal wire will result in eventual
dulling of the cutting element, and it will require
replacement. Additionally, wire chipé are formed in cutting
wires and contaminate automated mattress assembly equipment as
disclosed in U.S. Patent No. 4,829,643 resulting in equipment
manfunctions. Still further, the cut wire edges .can sometimes -
be inadvertently engaged by an operator causing injury.

The resilient clip assembly of the present invention
avoids these possible limitations of the prior art U-clip
assembly disclosed in U.S. Patent No. 4,508,220.

This is the replacement shest
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9 slot 64 in the crown or bight portion thereof and the aligned slots 64
having a T-in-cross-section, non-netal, elongate, flexible nenber received
therein.- Accordingly, the scope of the inventionis only to be limted as
necessitated by the acconpanying clains.,

SBUMMARY OF THE INVENTION

'According to the present invention there is provided a
resilient c¢lip assembly comprising a plurality of U-shaped
clips which aré connected together by two non-metal elongate
flexible members such as plastic wires. Each clip has a first
opening or slot formed in the crown or bight portion thereof
and a second, opening or slot formed in the crown or bight
portion thereof. The clips are aligned in a row so that the
pairs of slots in each clip are aligned with similar slots in
adjacent clips. The clips are positioned adjacent to each
other with the pairs of slots aligned to form two long troughs
and a plastic wire is received in each trough and thereby in
each slot in each clip. Pressure is applied sequentially to
the side edges of the crown or bight portion of each clip
causing the metal in the bight portion between each side edge
and each slot to move inwardly to crimp the plastic wire in
each slot resulting in a resilient clip assembly held together
by two plastic wires which are securely and mechanically
gripped between the metal on each sifle of each slot in the
crown or bight portion of each clip. _ i

Further according to the present invention there is
provided a method for making a resilient clip assembly
‘including the steps of: | ' '

punching clip blanks from a sheet of metal with each blank
including two'spaced apart openings or slots punched through
the metal in the area which will be formed into a bight portion
of a U-shaped clip; '_ 1_. . o

molding or forming each clip blank around a mandrel to_
form the clip with a U-shape including a bight portion and two . -
leg portions; ' '

"'placing a non-metal, elongate, flexible member, such as a
plurality of such clips in a line or row with the slots on one
side of each clip aligned with adjacent slots in the adjacent
clips to form an elongate trough and with the slot on the other
side of each clip aligned with the adjacent slots in the
adjacent clips to form a second elongate trough;

placing a plastic wire in each trough; and
sequentially pressing the side edges of the bight portion
of each clip toward each other to crimp the plastic wires in

This is the replacement sheet
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10 CLAIM5 1. Avresilient clip
assenbly conprising a plurality of U shaped clips which are connected
toget her by two non-netal, elongate, flexible nmenbers, each clip including
a bight portion and spaced apart |eg portions and having a first opening
formed in the outer

4

the slots of each clip to-fofm thé resilient clip assembly.
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surface of the bight portion thereof and a second, spaced, opening forned
in the outer surface of the bight portion thereof, with the clips aligned
so that said spaced apart openings in each clip are aligned in a rowwth
simlar openings in adjacent clips, and with the pairs of openings in the
row of clips being aligned to formtwo el ongate troughs, a non-netal,

el ongate, flexible, nenber being recelved5|n each trough and thereby in
each opening in each clip__the side ed t he hi t|on of each clip
havi ng been pressed t ovar 8 égghDEFﬁ§F o%a Tﬁ%ﬁ?é%ﬁ?ﬁg in the bight
portion to be crE¥pedl apziastopsapHamoniawiodl acbbagikt £rom |wixidh ea nehber §s -
resul ting Ifbﬁlé&s&ﬁwrﬁag'ﬂ\DAAegleﬂsaﬁH@hadF&w &@Qetsﬂghtbﬁft Battawo non- et al,

el ongate, flexihle nmenbers are secur el nmechani cal gqr
between the net dT%n 2adif & R %]eﬁﬂ?td-ﬁé‘ﬁllnéflfaﬂ Phe BFglﬁlaﬂéﬁ't %f“éach
clip. 2. THess risseni fotmeli pnassaniif4shebpechroomd ahmaadnetath dwem g Us an

el ongate qum \(?'é:g rounded ends. 3. The resilient clip assenbl y of
claim1l vvherel n sal on-netal, elongate, flexible
G. is an end v:.ew of the U-shaped cl].p and is taken

along -line 3-3 of FIG. 2. _

FIG. 4 is a top plan view of three clips aligned side by
side in a line or row with a non-metal, elongate, flexible
member or plastic wire received in each of two elongate troughs
formed by aligned openings or slots in the outer surface of the
crown or bight portion of each clip and shows one or two rams
which engage the side edges of the bight' portion of one clip
and at least one of the rams is forced against the other to
displace slightly the metal at the side edges of the bight
portion to crimp the plastic wires in the slots in the clip.

FIG. 5 is a perspective view of the resilient clip
assembly :of the present invention formed by the squeezing of
each clip shown in FIG. 4 and shows in phantom one clip cut
away from the assembly. .

FIG. 6 is a perspective view of a portion of .a modified
resilient clip assembly of the present invention and shows each
clip with one opening or slot therein and a T-in-cross-section,
non-metal, elongate, flexible member received in' each slot.
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menbers are plastic wres or cords. 4. The resilient clip assenbly of
claim1 wherein, at | east one of said non-netal, elongate, flexible nenbers
is color coded to indicate a type, style or size of clip. 5. A nethod for
making a resilient clip assenbly including the steps of: punching clip
bl anks from a sheet of netal w th each W ank having two spaced apart

b gnt portion of a LLRapeaTain,br Fha (Sl ladbplahE O T0L "
mandrel to forRefenrrimapecwctopthet Aravbhnght ipogreeteandetad y eghrire i bhs;
pl aci ng 3ialyl@lddan ofnt hads spapediGld ns1dnk a1bi B wioveMi kh d-dhaped
openi ngs on.one_5|de of the, clip aligned wth adjacent eni ngs tn t he
adj acent SdiRsi? o(FEEm 21 etBngarBelroudhs aRBOWRY h Hik %ng oft3the" ¥ her
side of egnited i ppakitgnegenwinys hepadifaranl yopehbngatien dhialadshaped odr ps
]E lO e;?[)[ne%r?zlr%%g%] i%{eggﬁ)tq%%%%%%nsolots pﬂ@%lrﬂp 1% ,n%%fcﬁPWth @vﬁf‘%ﬁ‘lded
ends 17. The slots 14 and 16 are spaced apart in an area of
the blank 10 which is formed into a bight portion 18 (FIG. 3)
of the U-shaped clip 12. ' :
' The slots 14 and 16 are each positioned adjacent an edge
.20 or 22 of the blank 10. Except for the slots 14 and 16, the
blank 10 is generally of conventional shape for forming a U-
shaped clip by forming or folding the blank 10 around a mandrel
(not shown) to form the U-shaped clip 12 shown in FIG. 2.
When the U-shaped clip 12 is formed from the blank 10, it
includes the bight portion 18 and first and second leg portions
24 and 26. The bight portion 18 extends from the side edges 20
and 22. , |
The bight portion 18 and leg portions 24 and 26 of the U-
shaped clip 12 are best shown in FIG. 3. '
A plurality of clips 12 are arranged side by side in a
‘line so that the slots 14 in the clips 12 are aligned with each
other to form a trough 28 and the slots 16 are aligned with
each other to form a trough 29. ‘Then, a nan—metal; elongate,
flexible member, such as a plastic wire or cord 30, is inserted
into the trough 28 defined by the aligned slots 14 and a
similar plastic wire or cord 32 is placed in the trough 29
formed by the aligned slots 16. ,
Next, the U~shaped clips 12 with the pléstic cords 30 and -
32 received in the slots 14 and 16 are moved to'a-compression
station 34 defined by first and second rams 36 and 38. At
least one of the rams, and preferably both of the rams 36 and
38, are moved toward each other to move a metal portion 40
between the side edge 20 and the slot 14 and a metal portion 42
between the side edge 22 and the slot 16 in the bight portiocn
18 of the clip 12 toward each other for the purpose of crimping
the plastic cords 30 and 32 in the slots 14 and 16 at the
compression station 34. In this way, each of the U-shaped
clips 12 in the line or row 40 of clips 12 are secured attached
| This is the replacement sheet
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sequentially pressing the side edges of the bight portion of each clip
toward each other to crinp the non-netal, elongate, flexible nmenbers in the
opening in each clip to formthe resilient clip assenbly. 6. The method of
ghain15 i ncluding the step of: formng egch opening wi th rounded ends.

to the plastic wires or cords 30 and 32 thereby to form a
resilient clip assembly 50, the resiliency being provided by
the flexibiliﬁy of the plastic cords or wires 30 and 32.

Except for the slots 14 and 16, each of the U-shaped clips
12 is generally of the configuration of the U-shaped clips
disclosed in U.S. Patent No. 4,508,220, the disclosure of which
is incorporated herein by reference.

It will be apparent that the resilient clip assembly 50
does not .require the cutting of any metal wires, thereby
reducing maintenance of the tool with which it is used, such as
the tool disclosed in U.S. Patent No. 4,508,220 or the tool
disclosed in U.S. Patent No. 3,722,670, the disclosure of which

_is incorporated herein by reference. _

By using plastic wires or cords 30 and 32, any type of
material can be used for making the clips 12, since nothing is
welded to the clips.

Furthermore, it will be appreciated that sinc¢e the plastic
cords or wires 30 and 32 are located in the crown or bight
portion 18 of each of the clips iz, clips of different types
and 'sizes can be easily connected utilizing the method of the
present invention of passing each clip 12 past a compressioh
staﬁion 34. In this respect, the width of each clip 12 between
the leg portions 26 and 28 can be of any desired size or width
and the dies for punching the clip blank 10 do not have to be
altered when the blanks 10 are formed about different sized
mandrels to form or fold different sized U-shaped clips 12.

Furthermore, it will be appreciated that when the
resilient clip assembly 50 is twisted or bent, it will return
to its original shape due to the plastic memory of the plastic.
wiyes or cords 30 and 32. As a result, if the resilient clip
assémbly 50 is twisted, it will return to its original shape
for being received in a magazine of a conventional clip.
separating and crimping tool of the type used in the prior art,
as disclosed in the U.S. patents referred to above.

Additionally, when the plastic wires 30 and 32 are cut,
there is 1little, if no chips' to form contaminates in an
assembly, such as a spring assembly for a mattress or an
automobile car seat. '

Preferably, at least one or both of the plastic wires or
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. 7. The nmethod of claim5 including the step of: nmaki ng each non-netal,

el ongate, flexible nenbers out of plastic thereby providing a plastic wre
or cord. 8. The nethod of claim5 including the step of: coloring at |east
one of said non- netal, elongate, flexikde nenbers to provide a col or coded
menber to indicate a type, style or size of clip. 9. A resilient assenbly
conpri si ngcards usal iah;l of2 Uisshapbolr ctodesi whe chn@icattmnmetypd, t sgotlieerothy at
| east one s 't aly !? fpgate, flexible menber, each clip including a bight
portion and spaced apart 1eg_ portions and havjn east . one openi ng

formed in the FAHEMYMIERe HF dfe 43 fift RKEY o%‘?%e?eé?gﬁntﬁﬁ TENARS%
being al i grieib sp2t Hat prvericieehi tigan nirathecprfors aaiti grieips ndaer bw Witteh a

simlar e | b tLeu at, | east
one non- n'eprteéqdwec? a fi‘f ?%%l)%l é &gﬁ%g?%aﬁﬁgégée%?gt‘édé?ngﬁﬁegalro gt]e'ghuand

t her eby i rRRsh %gt Ime k¢ "eﬂg%é‘%?f Bingfhep SliPot 2of WOEHERY i p
havi ng beeibﬁ epows b@warkipgncbant ber dagrrdieds eiettatudkl 1d®d btgah pdrdH on

to be C“'H%%%r art clips. _

Also, when the resilient clip assembly 50 is rolled 1nto

a row, as is conventional in the art, a more dense clip row is

obtained than the clip row having metal wires welded to the

crown of ‘the clip, as disclosed in U.S. Patent No. 4,508,220.

It is further believed that a resilient clip assembly 50

constructed in the manner described above will result in a

rolled clip assembly having an indefinite shelf life of clip

fasteners in strip form, since the clips are éecurely and

mechanically held to the plastic wires or cords 30 and 32 Ey

‘the crimping of the metal adjacent the slots 14 and 16 about

the plastic'wires or cords 30 and 32. In other words, each

plastic wire or cord 30 or 32 is pinched and mechanically

captured in each of the lots 14 and 16 when the side edges 20

and 22 are compressed ‘toward each other at the compression
station 34.

Still another advantage of the resilient clip assembly 50

of the present invention is that the rounded end 17 of each
slot 14 or 16 when the blank 10 is folded or formed around the
mandrel creates a sharp edge at an outer surface 52 of the
bight portion 18 which will assist in severing the plastic wire
or cords 30 and 32 by a éutting element as provided in
conventional clip dispensing tools. _
From the foregoing description, it will be apparent that
the resilient clip assembly 50 and method for making same of
the present invention has a number of advantages, a number of -
which have been described above and others of which are
inherent in the resilient clip assembly S50. Also,
modifications can be made to the clip assembly 50 and method
for makihg same without departing from the teachings of the
invention. For example, as shown in FIG. 6, an assembly 60 can
be formed from U-shaped clips 62 each having one opening or
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agai nst said non-netal, ‘el ongate, flexible nenber resulting in a resilient
clip assenbly held together by the at | east one, non-netal, elongate,

fl exi bl e menber securely and mechanically gripped between the netal on each
side of the opening in the bight portion of each clip. 10. The assenbly of
claim1l1 wherein said non-netal, elongate, flexible nenber has a T-shaped
cross-section. 11. The assenbly of claimg9 wherein each opening is an

el ongate sl ot having rounded ends. 12. The assenbly of claim9 wherein said
non- et al , skbbn§at én thexidresrmeéright aopltdshi theteef oandotde aBighkd
assenbl y of ft8I B WAGHGLN 230l Al-d:RASL0Re: 0D Hilitines2hon08) Bpabhex bl €

menber is co or code 0 I°'ndil ca e br 'size o
met hod f or %ﬁﬁ%hbeamﬁﬁ§ﬁF'éﬂﬁcQﬂYﬁﬁzﬁ#ﬁﬁﬁﬂﬂy|lﬁQQQi4ﬂﬁgﬂWb §¥Ehss%ﬁ?e of

punching cthe hheektidmons shaet ¥ Bt Mimitéd &8Cheblessithgeandpynthe

openi ng accompanying claims.
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.punched through the netal in the area which W Il be fornmed i‘@g‘q_.a o3 ht
porti on; of ~&- H-m-@-__lr_}aped clip; form ng each clip blank ardund a mandr el
to form‘»a aped’ ¢ ‘iMth a bight portion and two |eg portions;

pl aci n¢ a'pl'urarlty of t he U-shaped clips,in a line or row wth the opening
in each El i beh, al |!gned wi t h adj acent 1opem ngs in adjacent clips to form

an el opgat e trodg | 5pIaC|ng a non-netal, elongate, flexible menber in
the trpulgh:- and«m_. —.Sequenti al | r essi ngI@E he si de edges of the bight
portion of each clip toward ea%?lg AR EMBEYnon- netal , flexible

nmenber 1Tt heopening-i-n eac:m«:mnom fC[F HENE NvENTitognt clip assenbly.
1. Field of the Invention.

The present invention ' relates to a clip assembly
comprising clips ha{ring a U-shaped cross-section which are
connected together by plastic wires to provide a clip ,stack for
mounting in a magazine of a tool which separates and crimps the
clips around metal wires, such as coils of a spring in a
mattress or an automobile seat.

2. Description of the Prior Art.
Heretofore it has been proposed in U.S. Patent No.
3,722,670 to provide a clip stack where the clips are held
. together by two plastic wires and where the plastic wires are
N pressed into notches in the side edges of a plurality of
aligned U-shaped clips to provide the clip stack which is
:Lnsertable into a magazine of a tool that is adapted to cut
each Cllp from the stack and crimp each U-shaped Cllp around
two or more metal wires or rods.

There has also heretofore been proposed a U-clip assembly
in U.S. Patent No. 4,508,220. This patent teaches a U-shaped
clip assembly and method of producing same  wherein the clips
are held together in an assembly or stack by two metal wires
which are welded to the outer bight or crown .portion of
inverted tf'-shaped clips.

As will be described in greater detail hereinafter, the
resilient clip assembly of the present invention provides a

U plurality of clips which have generally parallel spaced slots
formed transversely of the clip across the outer inverted side
of the bight or crown portion of each clip. Then, a plastic
wire is inserted in each row of slots in an aligned row of the
U-shaped clips. Next, pressure is applied to the side edges of
each clip at the bight portion thereof to crimp the metal about
each slot partly around the plastic wire received therein.

The resilient clip assembly of the present invention has
the advantage that it is easier to form two slots in the
inverted bight or crown of the ciip than to form four notches

in the side edges of a clip, as disclosed in U.S. Patent No.
3,722,670.



/15 The nethod of claim 14 |ncI uding the step of . form ng sai d gemAeLas,
el ongate, flexible nenber with a T- shaped E’?‘&? @éd'teplﬂﬁemﬁﬁt sirent rre‘?ﬁod of
clFaim 14 including the step of: form ng each opening wth unded ends. 17.
THe method of claim 14 including the sigp ga:m;rraki:ﬂn& eﬁﬁ_hi n-netal ,

el ongate, flexible nenbers out of plastic thereby providing a plastic wre

Ceast one of said non- et aRESHGESM ELPASHRMEEYS P8 014 0°0r 0V 68 A col or
coded nenABSTRAGTdi cate a type, style or size of clip. ,_
A resilient clip assembly (50) comprising a plurality of U-shaped clips (12), each

including a bight portion (18) and spaced apart leg portions (24,26) and having at least
one opening (14,16) formed in the outer surface of the bight portion (18) the clips (12)
being aligned so that the opening in each clip (12) is aligned with a similar opening in -~
adjacent clips 10 form an elongate trough (28,29), said clips connected togemer by at

. least one non-metal, member (30,32), said member (30,32) being received in the trough
(28,29) and thereby in each opening (14,16), wherein the side edges (20,22) of the bight
portion (18) of each clip (12) having been pressed toward each other to cause metal in
the bight portion (18) to be crimped against said non-metal, member (30,32) resulting in
a resilient clip assembly (50) held together by the at least one, non-metal, member
(30,32) securely and mechanically gripped between the metal on each side of the opening
(14) in the bight portion (18) of each clip (12).
Fig. 4
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