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shaft or pivot pin 5 suitable for operating at high
tenperatures such as in tenter frame apparatus.
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using a thin layer of plastic which has a low coefficient of thermal expansion.

The process by which the hybrid steel and plastic pin is produced is also unique
and very cost effective. Although CNC turning of the hybrid pin to the desired outside
diameter and dimensional tolerance is possible, a more cost effective and dimensionally
and surface finish superior part is produced by centerless grinding the outside diameter.

The process of centerless grinding metal and plastic simultaneously is unique and
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The process of centerless grinding netal and plastic
simul taneously is unique and 1 WD 2004/067248

wWEDAE2804/ 002066 requires a plastic that i sSPCT/US2004/002066
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ﬁged in opposing pairs to grip the edge of a
ontlnuous web of flat material such as woven cloth
and tBigeieiu p asrtionley tekanelang thennerll erVLhin Hignrg 6;
LT ansuetas b sRE LAt £t@r1&s9 gxﬁa{hggﬁ&m&bwgh a
process oven as a | at to’its
manuf Bigtuer9ds a Tdpeviewe of éue appaqujus]shom imFigh@®pi ng devi ce

oi de i 1 DETAE ot TN O ok SYYERIIBYT o

~
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chain13. Tenter chains are provided in opposing pairs to grip the edge of a continuous

web of flat material such as woven cloth and to simultaneously stretch the material in a
transverse direction while conveying it through a process oven as a finishing operation
to its manufacture. |

The tenter clip 11 is a clamping device which includes a clip body 14 which is
open on one side with a surface 16 for supporting web material being fed into it. The
clip body 14 includes a pair of support arms 17, 18 pivotally supporting a pivot pin 21
for a jaw 22. The pivotable jaw 22 is operated by an external mechanism, not shown, to
allow entry and exit of the web material. The jaw 22, and the clip 11, are designed to

automatically clamp and hold the web material. The jaws movement is a limited pivotal
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for a jaw 22. The pivotable jaw 22 is operated by an
external nmechanism not shown, to allowentry and

we@00/06124¢ he web material. The jaw 22, and t hePCl/Up2024/002066

are designed to automatically clanp and hold the web
material. The jaws novenent is a limted pivotal 2 WO
2004/ 067248 PCT/ US2004/ 002066 novenent about the axis
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mali nl e the bearing surfaces are above the web
ﬂmpémeéﬁedmﬂﬂenai is virtually inpossible to |ubricate

the b%ai 0Fthe bearing surfaces has long been a problem in tenter clip design

because lubrication of the bearing surfaces is impractical, mainly because the bearing
surfaces are above the web material and it is virtually impossible to lubricate the bearing
surfaces without lubrication spilling onto the web material. Since these bearing surfaces
are typically not lubricated, they are made of metal which resists high temperature and
are expected to wear significantly. Frequent repair of the clip is required to keep the
clips within operating tolerances. The repair of some clip designs require reboring the

pivot pin hole and a new larger diameter pivot pin. The repair of clips using replaceable
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hi gh tenperature and are expected to wear
significantly. Frequent repair of the clip is required
to keep the clips within operating tol erances. The
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unit to a 25 final dianeter. This facilitates
manufacture and pin installation. 4 WD 2004/ 067248

PCT/ US2004/ 002066
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What is clainmed is: 1. A nmethod of manufacturing a

pivot pin for use in a high tenperature environnent
w@erpieRing the steps of: machining a pin to aPCT/US2004/002066

predet erm ned oversi ze dianeter 5 machining a pair of

axially spaced relatively shall ow reduced di aneter

recesses in said pin of an axial wdth suitable for

' i:zng with a pair of bearing surfaces of a

Wh?r@g %{rn?e{déav\hi ch the pinis to be attached, roughing up

saild r edegwtlnd ap phapufagtuaing yd iphvadt ipdalfobass iimgp $igheemperature

of self ricating thernoplastic 10 conpound to each
envg?mg%\nlt Oljfgﬁlﬁsﬁlfgetge ?tglgse‘)sé;es by injection nolding, and

fi ni shi mgachiaigiaping d predebatingied @ velsiagghmetepf sai d pin

i ncluding said beatin sl.eeves to a. fjnished dianeter

by cent é%cé@glgg?iﬁ?&i Ry.8% I.uyTsrPécer‘?Bf%H’e f shallgppfefluced diameter
recebbB i@ bdid Hidl ot ab BRI thie €62 PEWIMIFhgl With e(ljpair of bearing surfaces of

%oqg%/t etrafl ouraet %I ene, 15 3. The nethod of claim1l
a mgrasrdp whichitee RIR&IROpREIPE conpound has a nel ting

poi nt abauBiBAP sHaFEReRs,F- 4. Atenter clip

conprising: a clip body having an open side with a

flat suPPRIFES ar ciprel t basgngeteayat ef isall lubd¢atige f thgrmoplastic
conipdhfll &ath SRS 15hA181 B08sA YRR TIEREGRY above and

extendi ng over said flat surtace e of said arns

havi ng dinshihigahaopiningnee coutsidsi digmitenrf sryd pir nabidingajamibearing
' I j cured to said jaw and
Sleeﬁ%t{/tlg\r%{gfﬂ%%&g?(%ﬁ%egQ}I;]Eeﬁ%ge%gs{)%%ldﬁﬁurI ed recess near each
of A.ts &hkaliephodppdsictaémendswhesein aaid| deweopléstiselcbmpound is
lL.ubrj catjng high tenperature resistant plastic nol ded
pOIYtﬁtfa(ﬂogﬁagﬁygE% of said recesses, said sleeves
pr esent iThe nicdlibdadfl dlaimut wehetdirdf sid B@rtoflashie lcbebuldeiisi @elting

.surfac on id jaw pivot pin mating, respectively,
PoIRy; ﬁves@dle%réﬁsrsﬁng surfaces on said arms. 5. The tenter

clig of AleleRtlth MipEGInG: t he outside dianeter of said
jaw pivot pin_ including said sleeves is machined to a

uni f or ma@iinkedehaving anpren sidpwith adlat yirigee or synperting web material
: [ ' [ t i (o ' .
S 881 Go G VSIS 48 038 S o) i B
surfpearach otsaldrrg haviag aradialityénvedrd fastngdehingrsutfeerper at ur e
resi st agt-avgl astic is polytetraflouraethylene. 8 A
cylindri dar pivot pin conprising: 5 '
a jaw pivot pin nonrotatably secured to said jaw and having an axially

elongated knurled recess near each of its axially opposite ends, and
a sleeve of self lubricating high temperature resistant plastic molded into each
of said recesses, said sleeves presenting radially outward facing cylindrical bearing surfaces
on said jaw pivot pin mating, respectively, with said bearing surfaces on said arms.
5. The tenter clip of claim 4 wherein the outside diameter of said jaw pivot pin
including said sleeves is machined to a uniform diameter.
6. The tenter clip of claim 4 wherein said high temperature resistant plastic has a

melting point greater than 600 degrees F.

7. The tenter clip of claim 4 wherein said high temperature resistant elastic is
polytetraflouraethylene.
8. A cylindrical pivot pin comprising:
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WO 2004/ 067248 PCT/ US2004/ 002066 a shall ow recess
fornmed near each end of said pin, each of said

w0 e@e®6r38 having a radially outward faci ng cyPCTugs2004002066
surface which has been knurled and a high tenperature
resistant, self lubricating plastic sleeve bonded to
each of said knurled cylindrical surfaces, each of

sai d slLeeaswheess H&ﬂn{éﬁ @af @@Bhaéﬂdyopsmwrﬂ dadlf loP Baid Srecesses
cylindrical bearing surface. pi vot pin of claim

havirg w@@gy ﬁutgfardofaﬁrlagzhném% swéacy W@eqhahaﬁ Bemdetsd @de. 10.
The pi VofioP 'teﬁhp@faﬂ‘frle zi‘és‘f@ta&t V@ﬁ rl@drféaﬁﬁkeplgéﬂfces'iee% BORI8 "0 Qdch of

sai d plnlncumg sal d seeveS|saun| orm
said Bt eindrical suxfasem ehaligoft wid dohnpresentng orfedilly outward facing

cyhnmlga%ggﬂ% gecting a support conponent to 10 a
pported conponent, conprising: snooth radially

c o!Plf ro nThem@vdc piniaf dhir 3|Wf35ﬂlri mdelsla&m 1smlyjtet;@ﬁqmgq¢§m@e a
fd ndr & sﬁ \%t @mr ;fec(fs N gere gut ncﬁan?etersoqr sgid 6]i)m mcluﬁhng said

prese
sleevreaﬂ;laajnhfprrﬁamnreg:rsurface and a th| n Iayer of sel f

salt © 2T (o IR GRRRPNet pEOaceEring Titeef Saapipent o

asu@@ﬁ&i&bnﬁp&nﬁﬂd&dﬂ@aﬂsm@earl ng surface in bearing
engagenent

h the other of sa yl i ndrj cal
surf ace%nooﬂlzraértﬁbéC%%@PP%CYEWW%W{%E&S QR HIRORPLIS Y.
snoot h, 5 gl Biiduba reBQNOHRG i Uhd HCRidVinERallsirAbdy said recess
| ayer of plastic faces radially outward. 13. A pivot

preseging 8 eQuedmadidindedng sirfsafepd and a pair of axially
spaced asﬂ{ﬁﬂg\getr gf F@ﬂuﬁﬁ’dﬁﬂﬁ% Shag: prc%sxl&@ 'n{olcﬁtfd iRblsga ?Q:ess said

radially In acin I ndrical surfaces on said
thin byppdiplastic pregeaiing ofe qfa@ﬁdahlloyth@mhmdaw@ll teardngwgrface in bearing

engaéééljr‘é{e Ig‘{l)i!hctﬁé otﬁfyrr g@& gg?il?rplpgﬁlsgrf&ep in confronting

nward facing cylindrical
suii.ac e”Eheaaeamganst‘szlaﬁmrlﬂam«erann satimafth gyimdofal bedrthgpaifacs on

.. gf. | [lgak sur id 25 recesses presenting
Saldﬁu?%ﬁrﬁ’gé’ alﬁtbctaﬁ %al a%‘gwgr%t hin cylindrical |ayer of
seld. | uhpiwatdnigetphasivween Behadieadiapai af akinlcgasasupports

presenting cylindrical bearing surfaces in radially
COMPAHTE ont i ng and bearing engagement with the other of

sai d pa4 pair faligidd ki€ Mvafdadid€ €findMcal surfaces on said supports;
a pair of radially outward facing cylindrical surfaces on said pin in confronting
relation to said radially inward facing cylindrical surfaces
a recess formed in each of one of said p‘airs of cylindrical surfaces, said
recesses presenting a roughed up surface and
a thin cylindrical layer of self lubricating plastic molded in said recesses
presenting cylindrical bearing surfaces in radially confronting and bearing engagement with

the other of said pairs of cylindrical surfaces.



