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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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self lubricating bearing member is thus on the shaft which rotates in the metal housing.

- Thermal expansion at elevated temperature results in expansion of the internal diameter

- of the plastic sleeve; however, the roughed up surface prevents rotation of the plastic

sleeve. Expansion of the plastic bearing sleeve can be minimized by using a thin layer

- of plastic which has a low coefficient of thermal expansion.

The process by which the hybrid steel and plastic pin can be 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 can be produced by centerless glinding
the outside diameter. The process of centerless grinding metal and plastic

simultaneously is unique and



The process by which the hybrid steel and plastic pin
can be produced is also unique and very cost
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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 bearihg surfaces on said arms.

In accordance with a third aspect of the present invention, there is
provided a cylindrical pivot pin comprising: a shallow recess formed near
each end of said pin, each of said rccesses having a radially outward facing
cylindrical surface which has been kaurled and a high temperature resistant,

self lubricating plastic sleeve bonded to each of said knurled cylindrical
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bearing surfaces on said jaw pivot pin mating,
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_ BRIEF DESCRIPTION OF THE DRAWINGS
One embodiment of the invention is illustrated in the drawings in which:

Figure 1 is a perspective view of a tenter frame with parts separated and broken
away for illustration purposes; ‘ ‘

Figure 2 is an end view of the tenter frame in an assembled condition; |

Figure 3 is a side view of a metal pivot shaft initially machined to provide two
reduced diameter recesses; |

Figure 4 is a side view of the shaft after the recessed areas of the shaft bave been
knurled;

Figure 5 is a side view of the shaft afier a plastic material has been applied tothe
recessed areas by injection molding;
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Figure 1 is a perspective view of a tenter frame with
parts separated and broken away for illustration
purposes; Figure 2 is an end view of the tenter frane
in an assenbled condition; Figure 3 is a side view of
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the axis 23 of the jaw pivot pin 21 which is
nonrotatably secured to the
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jaw 22 by a transverse pin 24 extending through
aligned bores in the pin 21 and the jaw 22. Referring
to Figures 3 - 7 the process for nmanufacture of the
{ﬁ@uy pin 22 is 5 illustrated by shomnng
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Wear on the bearing surfaces has long been a problem in tenter clip design

C

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 folerances. 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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clips within operating tol erances. The repair of sone
clip designs require reboring the pivot pin hole and
a neM/Iarger di aneter pivot pin. The repair of clips
“y5|qg glaceable 3 WD 2004/ 067248 PCT/ US2004/ 002066
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1. A nethod of manufacturing a pivot pin for use in a
hi gh tenperature environnent conprising the steps of:
machining a pin to a predeterm ned oversi ze di aneter
. machining a pair of axially spaced relatively shall ow
. diameter recesses in said pin of an axial
Whatl%magﬁe%gﬁ'i table for registering wwth a pair of bearing
qur f agesné@hod afmeEhehctufingi @ivot NEinPfod e LD abBigh temperature
. attached, knurling said recesses, applying a
environent RFFPEENE Be#tspi sl eeve of sel f | ubricating
t her ' 1 : | url ed
recegggdgﬁ@;i/ﬂ%can?@g??%% .“%g%h’%‘%{ e?il?zlm sic i ng machi ni ng
t he omashngliaapeir esf akiaHgi spapddn rélaivelgli shgllewi tbduced diameter

rcess§ ST B SRR A T e B o A S ces o
amem@rég% wRhasd f)I]?l iglgj’l‘pé)%gh&ﬁ pol yt etraf | our aet hyl ene. 3.

e method of claim1l wherein said thernoplastic
conpodnulingsaid reesssésng  poi nt above 600 degrees F. 4.

A tenter cli ising; .a clip b i .
S de wptkg By SVPRGAL Gy “StBisobt) sl b ebar Farmoptastc
compofed t0@adle6t daltt IRl eRBRB b ifjectRMInadRD fndr M8 spaced

above and extending over said flat surface each of )

sai d Aniphingampeigniag rthelioutside diamater of seidnpinbaelpiing said bearing
steevesiyh ARGed Hafier 13 dLALBL PRl nonr ot at abl y secured

to sard jaw an aving arr axially elongated knurl ed

2ecesThaeatetleal hoDf cleing axivalidrein ORRMES | thermplisstic aRmPound  is

sl.eeve of self lubricating high tenperature resistant
polytetrafiguracthylepe.ded i nto each of said recesses, said

3l eevege %&?&PB{P BSih qdiﬁﬁgfexl Sl Y-S ﬂgﬂi@ g({tﬁﬁ%ﬂd&%ajscaalnelting

beari ng surfaces on sai J aw pi vot | ma

‘point abeed@0tdegretsyF. Wi t h sai d bearing surfaces on said arns.

g. Theg tenter clip.of claim4 wherein the outside
di ame _ntﬁfc PPN i vot pin including said sleeves
i's maghiip %Q(\i/\%ﬁa‘ﬁng' B bP&Rigk KR LS at sBfackt6r §L§)?3Bﬁﬁ1§§r!rébgnaterial

. of claim4 erein sald high tenperature resista
being fpd astpi sgicheperasidawindi ngaiparms spacedtabove had 3Gddiegrwesaid flat

surface?:a?p;%ﬁ,sgm% %g{ngfagﬁ&alg{/ ggnlﬁ%{l ﬂcﬁ'ng%e%{igjg gur%gc!efj hi gh-
pol yt gtawaf | our aet hyl ene.
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 plastic is
polytetraflouraethylene.
8. A cylindrical pivot pin comprising;
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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 pairs 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.



