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In the past, webs of material were stretched while they were being conveyed
- through the use of tentering equipment. Tentering equipment"usually consists of a
30  series of spring loaded cla;ﬁps attached to a pair of opposing carrier chains. These
chains are adjustable in width to provide a desired amount of stretch so as to
increase the width of the material. However, these clamps are discrete and
_dxscontmuous and produce high stresses in the web material adjacent to the
clamping area. This would often cause the web matenal to np or tear during the
35 - manufacturing process. '
In addition, there has been conveymg machines for conveying webs of
material which would grip the outer ‘edges of the web. An example of such an
apparatus that uses what is referred to in the art as a V-Belt is shown in U.S. Patent
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be‘en a desire to use such an éipparat us to continuously decrease the width
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being conveyed. The apparatus also includes a means for driving the belts so as to
convey the web in the machine direction.
In accordance with another aspect of the present invention there is prowded

" an apparatus for conveying a web wherein the apparatus is able to continuously

release stretching forces from a web. The apparatus has two pairs of opposing belts
wherein each belt travels along an endless path. The pairs of belts converge
towards each other in the cross machine direction. Each pair of belts comprises an
upper belt and a lower belt which are adjacent to each other. Each of the upper and
lower belts has a non-planar outer surface for contacting the web. The non-planar
outer surfaces of each upper belt continuously abuts the non-planar outer surface of
its adjacent lower belt along the predetermined distance when traveling in the
machine direction. This creates at least one nip for continuously gripping the web.
The apparatus also has a driver for driving the belts so as to convey the web in the

The appar at us

¢ A0 18R BrORBRC R B ST £ 56 e b eGP ncdripried
cr 0ss- nachi herenii byersférence. E‘dfmhgasulch @b thebos disclosed Eeéxedrermpwmorﬂmhﬂed and a
| over bel t Y@Tér‘éﬁcea uSe "i‘@bf}‘faer oSfLBr% l?%bwgt\h-%ﬁ??eﬁa&‘gsﬁzechgﬁs Wﬂ?ﬁaffhﬁ{%%ito"‘er

belts has a non-planar o

out er surfaP&d Cgf‘ g Refts upgls

e nan- pl anar

rCHBIG Wigh the, Wris Pl mataTtal i 9EdeToNe- FPNYEK It out er
surface f Hosveael, ahsrttypé @fepphatds WilDﬂGt ademac&)t atreichewetst i ¢Hecerowdren

cont | nuous! (2B ARl Recaios i b 4o o prplaRn SUARIRGE pbping Rae R0l O '

al so i ncl udestoagthersvebs Ganseqiiently,rthe web d@e\tatmaémcmbd havecotendencyhie sligbffi n t he

or .conveying a web wherein the
apparatus is abl dhees ‘@éﬁh?’ﬂ@éﬁ@?iﬂ mdesireta Pearide a9 ARRAEHPH Whichcar sonveym a



Referring now to the drawings in detail wherein |like nunerals indicate the
sane ele ghout the views there is shown in Figure | | ew of
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present invention. Apparatus 1 conveys web 10 in the nachine direction, '
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The apparatus | can better be explained by referring to Figure 3 whichis a
cross-section of Figure | taken along line 3-3. The apparatus comprises two upper
belts 22 and 32 and two lower belts 21 and 22. Upper belt 22 is adjacent lower belt

35 21 and upper belt 32 is adjacent lower belt 31. Each of the upper and lower belts
has a non-planar outer surface 21a, 22a, 31a and 32a for contact with web 10. The
non-planar outer surface of each upper belt, 22a and 32a, substantially continuously
abuts. the non-planar outer surface. of its adjacent lower belt, 2la and 3la
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substantially parallel rollers 50 which belts 21, 22, 31 and 32 travel
around al ong their endless path. Rollers that are suitable for this purpose
i ncl udew@ 95m83618li anet er gl ass reinforced nylon idlers for PCHUS#62330N

V-bel ts nodel #6234K43 available 30 fromthe Efson Co., WImngton, NC
28405. Other suitable rollers known to, those skilled in the art can also be
. used. The apparatus 1 can al so be used‘ for continuously releasin
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Cross- mSchl Prefetlabiy: ahis pnessuraicdn range from about lto about 4 pounds perinch o belt
As seen from Figure 2, in order to accomphsh this, apparatus 1 has a series of
substantially parallel rollers '50 which belts 21, 22, 31 and 32 travel around along
their endless path. Rollers that are sultable for this purpose include 3 in. diameter
. glass reinforced nylon |dlers for "A" sectlon V-belts model #6234K43 available
30  from the Efson Co., Wilmington, NC 28405. Other suitable rollers known to those
skilled in the art can also be used. :
The apraratus | can also be used for ‘continuously releasing stretching
forces from ar: . :stic web which has been stretched in the cross-machine direction.
As will be appre vxated by those >kllled in the art the only significant difference in the
35 layout of the apparatus will be that the pairs of belts 21, 22 and 31, 32 will
converge towards each other in the cross-machine direction instead of diverge from
each other. Moreover, the same apparatus can be used to initially stretch the web,
~ and thereafter contiriubluslys' release the stretching forces from the web. A plan view
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al ong a pre- O{deH&EcHBEd herein it will be obvious to those skilled in the art that various
' changes and modifications can be made without departing from the spirit and scope
' of the present invention and it is intended to cover in the appended claims all such

modifications that are within the scope of this invention.
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What is claimed is:
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~ gri ppi njv@ a5/3B6t&b edges, the belts

di stance when travelling in the na al ong sai d opposi ng
edges, so as to create at |east on i“jp"ﬁu(w E tially continuously
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surfaces converge to an apex and -the apex of the upper belts creates one
nip and the 8 apex of the | ower belts ;_;7__....-___ y shen the upper
and lower belts are in operative contact§ ro"-" SHE r driving
said-belts so as to.convey said web in the ffachi NE 8. An
appar at us f dGlaimshveyi ng an el astrc web, sai &= : nsi on in the
cross-machi ne direct i offy aSarfud %@E&@epﬁ aphe, t& ﬁgwﬁ Yable€! €ase
said tension on sald me salg par at us c FILskhn E ITs of
opposi ng belt® Sonistously stratch °5€P{‘“'1“PH$}$F§°3&F(§ ﬁch‘ﬁg W&F-’e mdhe webdmthe pairs

of belts coryesghdthinedirRetitn (ICihe@ bﬁ'&tus thas fwo pmesssﬁsm ebews (132 &n, each

pai r of bel | Sl n bel t are ad acent
to each oth ﬁﬁgg@ﬁre&egg%altgﬁgaf. gﬂﬁaﬁ'S‘}@?ssﬁ’é etp(férsgﬁ | sposed
subst ant i al leach othangnbmweegeapwdrdsreaelsetlmemuhemadss-onanhmeshreétmneeiahrpauont act

th oppo r eIt
\émubstaﬁlto [ :1: {bgbgg%tgﬁﬂﬁﬁﬂym ﬁﬁ%} tﬁ@%u@?ﬁ%? a{éggxeg szc}s%l:jeil ower beists
al ong a pr e-adiseent/ip gach Q}h%ft theappamtys characterizedy: i n t he machl ne direction,
al ong sai d opposing edges so as to create at |east one ni p for E

bstanti al | t d b.ed t he be dl
i Sposed 11 anguitFh ShsaiPPeL R st Belt B nob PAAC DR SHERCE KBgh of 't he
upper belts creat3a, 323 for coneactiwith cheoweby thid ndnlplatar\water sadfices of thatupperanot her
2 heans for dry v Sapiemiany SBagnieus§ My, o BE ey Buf bilite ol
direction. 9. adracensplawer belt falongca ipre-gdetegmined distance ovhenltravelingl invthe ber ng
e Lensi on L n bk @RSHBRC B 18 kL P least Tnfl /AP RAVALHS slBtalar”l © 1©

cont i nuousl Yy rel-ease sal tension on sald ppar at us conprrsing:
(a) two pairs cPNEpYSlEsippiasthe Wakthe aPRarYS Aeq includes adrives fonfiving

endl ess path, saitHe Bélis'sd a9%to BErve§ tieOWMENGhd hatiin@difsetioach other in the
cross-machi ne direction, each pair of belts conprising an upper belt and a
| ower belt which are adjacent to each other, each of said upper and | ower

bel ts has an out\@ardl yTé sppasatas acdmdiggttbaﬂ:lhim tlr whergin the sdmplesarcouers -
secti onal O%%Ceilﬁﬁl?ec‘ueeltg Rhve'd buitivhrdly dilpRP BiunRSlarddbes GbssS@bfion.

3. The apparatus according to Claim 1 wherein the belts outwardly
disposed triangular shaped surfaces converge to an apex and the apex of the upper
belts creates one nip (41) and the apex of the lower belts creates another nip (42).

'4. ~ The apparatus according to any of the preceding Claims wherein each
belt is an A-section V-belt.

5. The apparatus according to any of the preceding Claims wherein the
belts are made from urethane.

6. The apparatus according to any of the preceding Claims wherein the
interference fit between each upper belt and its adjacent lower belt is between about
0.005 in. to about 0.015 in.

1. The apparatus according to any of the preceding Claims wherein the
upper and lower belts travel along their endless paths while being conveyed upon a
plurality of rollers.
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web, said outer surfaces of said u l q ntially continuously
abut_ < newsgssei faces of  ad acent RN AEEIBs 2 ohepeiososisse
di stance when travelling in the machine dirdctfon} al ong said opposing
edges, so as to create at least one nip for substantialIr_conLLnuousL¥_____.
gripping said web edges, the belts' outwardly disposed tI|i ppgWiaeTshaPadeN
surfaces converge to an apex and the apdx of the upper b#lts crepigssone
nip and the apex of the | ower belts creates another nip Whea=the-upper—and—

| ower belts are ig operative contact:..and (b driver. for, driwi sai d
belts so as to cofivey @F&RR@‘&E) sna‘icl'?gd'%gﬂi?f& Bfig%tﬂrﬁngO{.nmmsAx‘mﬂ%bar at us
f or conveyi nincluding athirdpaie bf belts sb thap different régionsgofothl eveboalong thenerosss | y
stretch sai dn'tﬁﬁiﬁné Hiréé?i%n(éﬁx‘?gééﬁ)%&?@d% ﬂf&&g%ﬁ& and thereafter continuously
rel ease said tension on sald web; salg appardt is conprising: (a) t wo
pairs of opposing belts wherein each belt travels along an endl ess path,
said pairs of belts initially diverge towards each other in the
cross-machine direction and thereafter converge EPLACEMENT SHEET 10
towards each other, each pair of belts conprising an upper belt and a | ower
belt which are adjacent to each other; each of said upper and | ower belts
has an outwardly di sposed substantially triangular shaped cross-secti onal
outer surface for contact with opposing edges of said web, said outer
surfaces of said upper belts substantially continuously abut the outer
surfaces of adjacent |ower belts along a pre-determ ned di stance when
travelling in the machine direction, along said opposing edges, so as to
create at |east one nip for substantially continuously gripping said web
edges, the belts' outwardly disposed triangul ar shaped surfaces converge to
an apex and the apex of the upper belts creates one nip and the apex of

| ower belts creates another nip when the upper and |lower belts are in
operative contact; and a driver for driving said belts so as to convey said
web in the machine direction. 11. The apparatus according to claim10
wherein each belt is an A-section V-belt. :
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