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The examination is.being carried out on the following application documents

Description, Pages

1-8 as published

Claims, Numbers

1-20 as annexed to the'int. Prel. Examination Report
Drawings, Sheets
1/2, 212 as published

Reference is made to the foliowing documents; the numbering will be adhered to in
the rest of the procedure:

D1 FR 2 064.159 A (KALLE AG) 16 July 1971 (1871-07-16)
D4 US 4583 302 A (SMITH) 22 April 1986 (1986-04-22)
D6 US 4 567 077 A (GAUTHIER) 28 January 1986 (1986-01-28)

Dg* US 5 115 582 A (WESTHEAD WILLIAM T [US]) 26 May 1992
(1992-05-26)

* This document (D) is cited by the examiner (see the Guidelines, C- VI, 8.7). A copy

of the document is annexed to the communication and the numbeting will be adhered
to in the rest of the procedure.
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1 Clarity (Art. 84 EPC)

Claim 1 defines1 a spiral-link fabric comptising a stuffer insert disposed within
ohe or more spiral cgils, wherein the stuffer insert is capable of being pulied
‘through the at |gast one spiral coils,

The underlined feature above is however not a feature suitable for clearly
define the subject-matter of claim 1 for the following reasons.

1.1 It relates to a particular step when fabricating the spiral-link fabric which does.
not preduce any concrete technical feature of the spiral-link fabric itself, which
could distinguish the claimed spiral-link fabric from-a spiral-link fabric
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cemprising stuffer inserts inserted by another fabrication-step. The intended
Iimita’t_ions are therefore not clear from this claim, contrary to the requirements
of Article 84 EPC.

1.2 The documents D4, D6 and D8 disclose the concept of reducing the
permeability of a spiral-link fabric by inserting filler strands through the spiral
coils.. In this respect the applicant submit that such filler strands are pushed-or
stuffed into the inner space of each spiral coil one portion at a time [cf. page 3,
lines 13-19 of the present application]. The examining division is of the opinion
that these stuffer inserts capable of being pushed through the spiral coils are:
inevitably and obviously also capable of being pulled through the spiral coils.

2 Inventive step (Art. 56 EPC)

2.1 The document D1 is considered to be the prior art closest to the subject-
matter of claim 1 and shows the following features thereof

A spiral-link fabric comprising a plurality of spiral coils arranged in a
predetermined manner.such that adjacent ones of side-by-side spiral coils are
interdigitated with each other so as to form a channel and interconnected by a
pintle extending through the channel, wherein at least some of the plurality of
spiral coils have a coil width of approximately 12 mm or larger as measured in
machine direction of the spiral fabric (cf. claim 1 in part).

As such this spiral-link fabric is suitable for use in a papermaking machine
(see Guidelines for the'examination in EPQ; C-IIl 4.13).

2.2 The subject-malter of claim 1 therefore differs from this known spiral-link
fabric in that it comprises further a stuffer 'insert'.di:spc)sed within one or more
spiral coils, wherein the stuffer insert is capable of being pulled through the at
least one spiral coils.

23 The problem to be solved by the present invention may therefore be regarded
to reduce the permeability of a spirai-link fabric.

2.4 The solution proposed in claim 1 of the present application cannot be
considered to involve an inventive step (Articles 52(1) and 56 EPC).

Inserting filler strands through the spiral coils is described.in D6 as providing
the same advantages-as in the present application. The skilled person would
therefore regard it as a normal option to include this feature in the spiral-link
fabric described in D1 in order to solve the problem posed. Furthermore with
regard to the dimension of the coils of the spiral-link fabric of D1 the skilled
person would select as stuffer flat strips as illustrated in figures 1 to 3 of D8,
wherein these strips are obviously capable of being pulled through the spiral
coils.
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2.5 For the reasons explained in point 2.4 above The method proposed in claim
16 of the present application cannot be considered to invalve an inventive
step {Articles 52(1) and 56 EPC).

26 Furthermore the steps of pulli'ng or pushing the stuffer is known as tc be
selected in accordance with the stiffness of the stuffer (see D8, column 9,
lines 11 - 15). the skilled person would therefore regard it as a normal option
to puli flat strip shaped stuffers as disclosed in D8 throughthe spiral coils of
the spiral-link fabric described in D1, according to the stiffness of the flat strip
shaped stuffers. In this respect the presence of holes in the flat strip shaped
stuffets is particularly adapted to this mode of insertion.

3 Conclusion

Itis not at present apparent which part of the application could serve as a
basis for a new, allowable claim. Should the applicant nevertheless regard
‘some particular matter as patentable, an independent claim should be filed
taking account of Rule 43(1) EPC. In this respect the applicant is requested:

3.1 in amending the independent claim for distinguisting from the prior art,
- to keep as much as possible the present wording of independent claims;

- to add more precise wording found elsewhere in the original disclosure
rather than by merely replacing the wording of the claims;
- to indicate from which original page(s), line(s) or claim(s) the more precise
wording stems (Aft. 123(2); see also Guidelines E-I! 1)
- to'insert reference signs placed between parentheses in the claims to
increase their intelligibility, Rule 43(7) EPC.

3.2 to comment,. ik the letter of reply, the inventive step by reference.-to-the*prior
art;

3.3 to revise the description,
- by mentioning D1 in the description according to Rule 42(1)(b) EPC;
- by making it consistent with the claims to be filed (Art. 84, Rule 42(1 ){c)
EPC).
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Communication pursuant to Arficle 94(3) EPC

The examination of the above-identified application has revealed that it does not meét the requirements of the
European Patent Corventicn for the reasons enclosed herewith. If the deficienciés indicated are not rectified
the application may be refused pursuant io Article 97(2) EPC.

You are invited to file your observafions and insofar.as the deficiencies.are:such as ta-be rectifiable, to correct
the indicated. deficiencies within a pariod

of 4 months

from thi notification of this communication, this pericd being computed in accordance with Rules 126(2) and
131(2) and (4) EPC. One set of amendments to the deseription, claims and drawings is to be filed within the
said period on separate sheets (R. 5{}_(1 ) EPC).

If filing amendments, you mustidentify them and indicate the basis for them in the appilcatron -as filed. Failure
to meet either requirement may lead to-a communication from the Examining Division requesting that you
correct this deficiency (R. 137(4) EPC).
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withdrawn (Att. 84(4) EPC).
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RE: European Patent Application N° 05 825 090.3 - 1256

In the name of ALBANY INTERNATIONAL CORP.

Dear ladies.and gentlemen,

With reference to the notification pursuant to Article 94(3) EPC dated 23 April 2010
concerning the above captioned European patent application, the applicant wishies to present
amendments and arguments that hopefully take ‘into accbunt the objection raised in the
comimnunication.

I/ Amendments

You will find eniclosed to. this lettér a set of amended ¢laims [-19 which replace claims [-20
filed upon entry into fhe_Europcan. phase-on 21 June 2006.

* (Claim 1 is amended to define:

“A spiral-link fabric for use in a papermaking machine comprising:

a plurality of spiral coils arranged in-a predetermined manner such that adjacent ones.
of side-by-side.spiral coils are interdigitated with -each other so as to form a channel
and interconnected by a pintle extending through the channel, wherein at least some of
the plurality of $piral coils have a coil width of approximately 12 mm or larger as
‘measured in machine direction of the spiral-link fabric, and

a flexible stuffer insert disposed within one or more spiral coils, wherein the flexible
stuffer insert is capable of being pulled through the one or more spiral coils:”

This amendmerit is based on the description (p.6, 1.21-23) as originally filed,
» Claim 16 is amended to define:

“A method. of forming 4 spiral-link fabric for uwsé in a papermaking machine
comprising the steps:of:




arranging a plurality of spiral coils in a predeétermined manner such that adjacent ones
of side-by-side spiral coils are interdigitated-with each ether so as'to form a channel;
extending a pintle through -each said channel formed from the interdigitated spiral
coils; wherein at least some of the plurality of spiral coils have a coil width of
approximately 12 mm or larger as measured in machine direction of the spiral-link
fabric, and

inserting a flexible stuffer insert through at least one spiral coil. wherein the flexible
stuffer inseft is capable of being pulled through the ore or more spiral coils.™

This amendment is based on the description as-originally filed (p.6, 1.21-25).
The subject-matter of the new claims 1-19 does not extend beyond the content of the
application as originally filed and ‘thé amendments are thus in conformiity with article 123¢2).
ERC.

11/ Patentability’

Instant claim | recites, intér alia:

“A spiral-link fabric....

wherein at least some of the plurality of spiral coils have a

coll width of approximately 12 mm or lareer as measured in

machine direction of the: spiral-link fabric. and

a flexible stuffer insert disposed within cne or more spiral

coils. wherein the flexible stuffer insert is capable of being pulled throuch the one of
more spiral coils.”

Aecordin d'ly, one embodiment of the instant invention relates to a spiral-link fabric wherein at
least some of the spiral coils have a coil width of approximately 12 mm or {arger as-measured
in machine direction of the spiral-link fabric, and a flexible stuffer insert is disposed within
one or more of the spiral coils.

It should be noted that the use of spiral coils having a coll width of 12mm or larger produced
unexpected results, and examples of such unexpected results are disclosed throughout the
specification as originally filed. The speécification also discusses the shortcomings or
drawbacks of the prior art spiral-link fabrics. For example, it is initially addressed in the
Instant Application that the large number of pintles in prior art fabrics substantially covers the
fabric, resulting in a fabric that i diagonally stiff during operatien.

It should be noted here that spiral-link fabrics are usuvally heat stabifized, and when a heat
stabilized spiral fabric is applied as a transport beli, it exhibits excellent resistance to
stretching, bowing and narrowing. However, because of this high resistance to dimensional
changes plus the relatively high level of surface smoothness characteristic of these fabrics,
spiral-link fabrics guide poorly on a paper machine section. Exhibit A titled “Spiral Fabrics as
Dryer Fabrics™ is produced herewith as evidence to illustrate this problem (See Product
Features on page 2 and figure showing spiral fabric with stiff stuiférs on page 3, for example}

Additionally in fast production machines or papermaking machines, all rolls should ideally be
aligned perfectly parallel to one other. However, this idea} sefting is seldom achieved, and
many times the rolls are out of line and/or the individual rolls vary in diameter along their



length due to weéar or abrasion, Exhibit B fitled “Analysis of dryer felt alignment — Key to
effective paper machine production” is produced herewith as evidence to illustrate this
problem (See Front-to- back misalighment on page 2, for example).

In either case, the fabric reacts by showing «a buckling effect in the initial start-up phasé,
guides poorly on the machine during the run, and may eventually run off the machine due to
the high resistance to dimensional changes plus the relatively high level of surface
smoothness previously discussed. To ‘say inm other words, where a fabric encounters a
misaligned roll, the edge that has the shortest distance to travel will begin {o-migve ahead --
causing a misalignment Bow in the fabric, and the fabric eventudlly running off the machine.
This is caused because of the use of relatively short spiral coils and stiff stuffers within these
coils, which make the fabric relatively inflexible and rigid..

However, the instant fabric overcomes these problems and provides a solution to an unsolved
problem. For example, it is disclosed (p.8, 1.8-12) of the Application as published that:

“Further, the stuffer inserts of the present invention may be formed of softer, more

flexible und less expensive miiterials than prior artstuffers becaise the stuffer insert may now

be pulled though the fabric-instead of pushed through. As a resuli, the present fabric may be
more flexible and less diagonally stiff than prior art spiral- link Jabrics, improving the
guiding and tracking of the fubric.”

Accordingly, one advantage of using spiral coils having a coil width of approximately 12 mm
or larger, and flexible stuffer inserts within the spiral coils is increased flexibility and less
stiffness in diagonal direction, which prior-art spiral-link fabrics have failed to achieve. These
properties allow the fabri¢c to conform better to any misalignment in the fabric run on the,

paper machine than: their smaller prior-art counterparts, -and thereby improve the guiding and
tracking of the fabric on the papermaking machine.

It should be noted here that spirai?link fabrics have been in use since mid 19705 (See page |
of Exhibit A). They were originally developed in Europe during the mid 1970s, and

papermaking fabrics as spiral structures started to appear in the U.S. in 1978. An eximple of

one of the early spiral-link fabrics is disclosed in U.S. Patent No. 4,346,138 to Lefferts.
However, none of the prior art spiral-link fabric designs have overcome this commeon probiem
encountered in the papermaking industry. Therefore, there was a long-felt unsolved need to

produce a spiral-link fabric which would not pose the guiding or tracking 'problems; which

would not.run off the machine, and which would be relatively inexpensive to produce,

Applicant respectfully submits that the instant fabric ‘and method overcome the shortcomings
or drawbacks of the prior art spiral-link fabrics and methods by incorporating spiral coils

‘having a coil width of 12 mm or larger, and incorporating a flexible stuffer insert within the

spiral coils, which make the fabric more flexible and less diagonally stiff than prior art spiral-
link fabrics, improving the guiding and tracking of the fabric.

Applicant respectfully submits that these results were unexpected in light of the fact that prior

‘art designs had not attempted to use spiral-coils ha\«mo a coil width of 12-mm or larger with a
flexible stuffer insert disposed within the spiral coils. In the instant case, there is -clear
evidence that the claimed fabric indeed resulted in a better performance that prior art fabrics.
Specifically, the incorporation of spiral coils having a coil width of 12 mm or larger, and
flexible stuffer insert within the spiral coils, has resulted in, inter alia, making the fabiic more




flexible and less diagonally stiff than prior art spiral-link fabrics, thereby improving the
guiding and tracking of the fabric.

For at least the foregoing reasons, independent claim | patentably distinguishes over DI, D6,
and D8, considered either alone or in combination, and is thetefore allowable. Independent
claim. 16 is similar, or somewhat similar, in scope to claim 1, and is therefore aliowable Tor
similar, or somewhat similar, reasons. Further, claims 2-15, which depend from claim 1, and.
claims 17-19, which depend from claim 16, are allowable as well.

111/ Requests

In summary, it is believed. on this side that the amendments in the application and the above
explanations adequately take into account the objections raised in the pending notification.
The presently claimed subject matter is thus considered to be. patentable and we await your
confirmation in this matter.

Therefore, continuation of the grant procedure  under consideration of the above mentioned
amendments and explanations is duly requested.

In case of further questions, the Examini'ng.Division is'welcome to contact the represéntative
of the applicant by telephone. Shall it bé considered by the examining division to reject the
application in its present shape, an opportunity for further comments, eventually by way of
oral proceedings according to Aft.116 EPC, is requested.

Yours faithfully,
Constantin Kiliaridis
Bugnion Genéve
Association Nr 255
Attachments:

- “amended set of claiins

- amended set of claims showing the amendments
- Exhibit A

- ExhibitB
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Spiral fabeics are’ defined 33 nan-
woven .- structurss formed by -assemnbly
cather tham using yams that inerisce
wgelher i 5-lodm. Dryer fabacs as spe-
tal structures skarted to appearin the US
in 1978 and with subseqiieni prodict
improvements they have cedived o the
product that s known widay worldwide
as Spiral Fabeics. These struciures were
originaliy developed in Burope durng
the. mid 19707 and sul) prevail teday as
an aliernative to a.woven deyer fobric,

Gpecially designed . equipmient was-
developed 1o manufacture the helical
shaped coif yarms: These cuil yafns are
then joined together using uniquely
Uesigned: coil asserably machines The
wrm fabric’is somewhat of ‘a misadmer
since onesould idendfy o fabde struc-
e as ‘o woven campdsition thar has
tean prodiced usiog uadiuonal weaving,
equipniest known a5 leoms. Spiml fa6.
s are nal made on waditiona! fabrica-
ton equipment Instend the spiral fabne
is produced using a forming techinique
called assembly, therefore the f2rm non-
woven fits.thé category:

‘Tnese helically coited yarns are joined
Iojether with straight moeofilaments
‘zaliad pintles, These pinties ore mechan-
deadly insered through the Meye” opan.
ings creted. whea- o Jeft und right tand-
‘ed spiral coiled yam is joined 1ogether 25
shown below. Qnce joined logéthes as an
endless belt the seam join arca is wnde-
tectable and essentially seambess.

brics

By Mike DF Ruscia

Dryer Fa

Spiral Fabric - top wiiw

Spiral Fasiric - sida view

Piatier thal has beary drimpod
aftar hioat seting

Uncrimped pintle balfore
freal serﬁng slep




Spirabeoils are asszmbled together (o 5
predeientined width ard Jength to form 4
fabric structure, Thus spir) yarn staucture
heas to dren be subjected to a high-ténsion
heal seting process: This heating stap
imparts dimensional eabitity to the strug-
wre. The heat setiing progess altows the
Foil yams 1o elongate thereby cesultiag in
an wereased saeich cevistapce. The high
rension steeiching in combination with
lhe. high ‘exposure iemperaqure irpurts
diagonal direction stabiliy rg the stre-
aure via.pintie surface crimping ot defor-
mation, This pinde defoimarion setual
acts 1o lock togother the tompletely
assembled structure, '

Materdals

Spirad fabries wday dre praduced.
mainly from manofilaments -of poly-
ester (PET) materials: These materialg
cap be modified dvfing proéessing to
tmprove beat, moistre tesiswnice, as
‘weéll as contaminant fesistance. Al
major clothing suppliers offer (hese
type spical-produets.

Anorher'male_n‘_ai tha! is used wulay-to
manafacture spiral fabrics for dryer fab-
rics is ryton (PP§).monaHaments. These
PPS spiral fabrivs are usnatly apphed on
high temperature hydrotysis prone dryer
sections. Because of the hugh cost of
ryton material ez ryton spual fabne is.
firadently applied: This marker price. of
Fyton has recently seen soms soﬁguing,_
IF this rmirket rend continyes we may
see more of thesé rylon. matddal spirals
bawng applied.-

Spirdl fabries can alsd be produced
with-anothér heat resistan! materialshal
has a moch highér melung point com-
pared, with PET or PP'S. Thiis thaterial is
knowa 05 PEEK. I has 4 supplier cost

that js ety prohibive o use for dryer

fabne applications, It is iredtly only
being produéed jiv hinited quantities for
viery, special high temgeratwrs -drying
dpplications, Unt! (e price comes down
o' 2 practical level spiral fabiics pro.
duced with PEEK monofilanenis will be
appligd on a very limited basis

Spiral Congtructlan

Any of the above monefilament mate-
rlals can be supplied with eoits made
using found or flat rectangular shaped
monpfilamenty, Rownd yam type sprals
‘usuiaily dominzee but the flac shaped
yatns are chosen for the structure whea-

ever caliper and contact surface area fac-

docs. a2 major requirement for the

application.

‘Spiral fsbres.¢an be piechased in dif-
feient mesh counts and thicknesses just
like woven fabrics. Finer mesh producss,
are generally applicd on publication and.
writing grades while tourse mesh prod-
ucts are applied on krafi grades.

Dragram 4, shows an end view of two
spiral cuils Ninking together 1o form rwo
coil courses or rows can expiain the dif:
ference between 4 fine mesh versus' 4
course mesh spiral product,

Based on above critetia 3 spital sbee-
tre can be deseribed using tie following
threa dimensional criteria;

. Coil dimension (majer x mindr mea:

surement); example, 6.8 1 3, Smm coil

StZe,

2. Coil yarn dimension {diameler of
-found yarm-of midor x major axis if’
fial yarn); éxample, F0mam o¢ 35
% 70mm yara size.

3. Connectinig pintle dimension (dizm-
ecer of round yam); example, ,20mm
Jam sive,

—

| Etlpor Axis [

“Diagram 1

Coil 5fze.- mr l'_ﬂmmfil Size, mm

PintleSize,mm . HMeshType

Ghar 13 Se‘.lnrsl alundard splrar fabrle dimersicns prodiced by suppuers tuday

In the Spiral~n_nakjhg p_r'cccss the major
and nunar axis of the coil yarn can be
vaned in dimension using -2 mandrel
forinigg device. that the coll wraps
around during the coil formation
process. Virying these two diménsions
affects both-courses per inch and caliper
thicksiess of the constuaiion, The minoc
arid mdjor axis cun also be vaned by
changes in dimension of either the
‘monofilament yani that forns the coilar
the diameter of the pintle yarn that joing
thecoils togather. Changing the cofi yam
dimension ghapges the CD directian coil
frequency as well as caliper. A change in
jvining pintle. dimension affdcts fabric
caliper-as well as dimensionul stabiliy.

Today's spiral fabric have evalved 2nd
matured ‘Info 3 clussificdtion system
based on fineness of structure that can be.
characterized by the ahove three dimen:
signs inlo fine, meditim snd colirse mesh
spiral fabres (See hart 1.

Product Features

When a 'teat stabilized spiral fabric s
applied a2:a transport belt, it will ckhitit
excellent resistance 10 stretching, bow:
ing and narcowing Because of this high
resistance- to dimensional chenges plus
the refatively high level -of surface
soioothness chacactéristic of these Fib-
fes, at imes (hese two positive features
will canse spiral fabrics & guide podily




st

on a paper machine section during the
siart-up phase: For ihis rezson specia)
amention fiust be taken dudng the stast.
up -phase, Also the machine elernents
must have good aligement w compen-
saig for-these two Inhazent features. To
prove-this concept oneneed 1o anly look
at-the dragonal- Stress-stran vabes gen-
erated for spiral fabric compared to
woven fabrics. Normal % diagonal clon-
gafiori‘at & 50 PLI load for woven prod-
ucis' are: 9-13% while- spirat fabicics

e4hibit much Tower values in the range.

af §- 8%. (See chiart 2).

-
»
.

(LI

The hiph apen acea (gregrer void vol.
umes) and gredter dimensiona! stability
are advanlageous properties for spical
fabrics over tradilional woven struc-
tures. Spiral fabrics can achisve perme-
abilities as high 2s 1000 CPM and sull
rétmy excellent dimensional stabiltty

monoflament, ribhous to clese off the
openings as shown by the following
Hmages.

The open area vhardclenistic of spiral
fabricy gives the structure 2 relative high
alr carrying {air pumtping aclion) capa-
bility' compared o wovan fabric. The
spiral's ability to meve high volumes of
airis u characteristic.of these high void
volume stictures. This feapize makes
course Type spiral fabricy bighly desir

able for krafl. grade, ilower-speed

{2500 min ot less) machines. ‘This air
carryiig abifity is welk.svited for dryer
sections thal have not been optimized
with modern air handfing or air evacua-
tion systems, This is certdinly a positive.
factor wheq considering deyer Huiited
paper ‘machines, which can use spim]
fabrics 10 pravide the extrd bovit needed

10 speed up the-drying process.

Besides excellent dimensiona! stabili-
ty-and air carrying potential; other sfrong
features offered by spiral faprios are:

. High wear registunt .surfaces
because of the high matesisl surface-
support and caliper reteation. Based
on internaltesiing, a spiral fabcic pio-
duced with .24mm size monofilament
yams bas 4 times Helter wear regis.
tance when compared to woven struc-
twres dsing 44x 88mm- MD  yarns
(8=t chart 3).

Cpeni Snlmi Fobric - no wutter

Winel A apminings K-bn shtfed:

Splrai Fabrtc wl!h stul'fnrs —[

‘St akdans

Very tow to medivm pereabilities are
also achievable with spiral fabrics,
Lower permeabilities. in spiral fabirfes
«can be actieved by Hling the €D diree-
tien cavities with stuffer or insertion

'matena!s. Several, dlﬁ"crcnt materals

Hiave becn ased. i the past 15 fill these.

opatugs iticluding fibrous yiemg, b-
bons, foatns, shoesting, sic. Most of the

Iower permeabiidy spital fabnes gros
duced. loday use rectangular shaped,

" Abraajon Reals!.unca + Cycley
{o-Faitura
]
H
=
2
. Fabiic Birugiurs « M1 Yam
Cheri 2

A

%7 -Can be cleaned very -easily and
maintairis clean for the )ife of the fab-
he. 'Thiy ts supported by Albany's
worldwide field resulls eiperience
and would be particularly apparent
for apen spiral-fabriss withdut ribban
stuffers,

3. Excelient tesr resislance in both

MD and .CD. dircelion which makes
spirai fabric wery resistact lo wad
damiage. The refatively seamless coq-

Carbon lnpresaion Test
. Countant Ajve Mairumin by

.

,,ei"‘ \.&;,x e
& 0 g

Dl_fyer Fabrig Pr_oduct

E{}iari-ii.

stozetion makes it even more advanta-
geous for stredgth refention and as a

result, wreck prone papér machines

could have less tisk whien damige w
dryer fabries ocours.

Conteet area messurements show
edcellens results for the mediume
dimension . spira) coil products. For
this particnlar sgical structure, con-

tact arcw value of 27.3% is averaging

almost 2: limes greater gomiact sur-

face compared to several common

Albany and competitive producis

(See chart 4).

Finer mesh spiral products will show
eveq Higher valdes for coutact aren mea-

Surements. The fong floatag yams that

characterize the serface of spira) fabrics
achigve these high contact area values,

Applications

As'stated earifer spiraf fabrics. are espe-
ctally sutted for kraft and containérboard
applications. J hay 2 swong presence in
these two grade strdetures in the US- mat-
ket especially when reeyele stock is also
congidered on these papetmachines. A
spiral fabric can be ¥ery competitive in
this grade stnseture becavse of the posi-
tive features of stiedgthy, high open ard,
and eagy cleaning.

Recent spira! Fabrig develapmest has
led to the ability of achieving permeabil-
itiesof fess than 150 4fm, and there have
heen many cases where these Spirals have
been dpplied suecasstully:an printng and




wrifing gracles. This situatjon is prevalent.
i the- European-markel where: spical fab-
res hold a much larger wmarket share
when compaced (0 the US market; The
lower permesbilities are also simultane-.
cusiy combied with- recent ability 1o
produce spiraf fabrcs with caliper thick-
-ness as low ag 058", and becauseof this,

we are-beglnning 1o see run references

foc Ist section Unirun and cven Bal-
Run section runs. Apgain, these arg
“dpplication réferences being exped-
enced in Burops, ‘We have sedn very
MHmited tuns oo these types of applica-
tians in.the US markét, '

Tn addition to dryer fabrie applica-
tions, spiral fabrics have been largely
applied on nof-paper machine rype
spplications such as pulp anid sludps.
presses, board mechinies, nonwoven,
food processing, coal washing, fobag-
co processing, ete. As in the case for
kraft paper grades, spiral fabrics are
idenl products. for- industtial teanspoct
telt-ap plications,

The Market

The tota} spiral fibrie rmarket or
diyer fabrics in the US is 1.8 million
squdre [det. This feprésents abont §-
5% of the 10tal dryer fabric mirket,
The Eurtopean market share for spiral
fabricq is &Mghely highier jn the. 15%
range. with Germany having the
largest markst in the range of 30%.

The BEuropesn merket js somewhat
mdee open-minded when it conceins
spiral fabrics. In fact some ceferences
-quate European rharket share in - the
rasige of 20%, but it isbelieved that this
“alse ineludes nan-papés machine appli:
cations, '

In ihe manufactuze of spiral fabrics
3 ciothing supplier benefits coonami-
cally in twp ways; expensing Joss in
tapital Tequirements and relafively
high productivity compared tg Waven
production,

Field runtiing problems. during, the.
early years of developmant and 1 gen-
erit misundérstanding -on how these
producls should be a:pp'iled hag ham-
pered the markes growth of spira] Fab-
ries. Meost of ghese problems were
praduct related and caused significant
satbpek for the product's growih.
Problems such as siack of floppy
cdges, pintld mipfatiod, vdge fraying,
and gurface flatness has ‘now beén
addiessed by the clothing indusiry. {n

order o eliminate these product prob-

fems dryer fabric suppliers had

address process and materizl related
incanststencies, The -applicavon gques-
tons stillk contintes but e markel 1§
heginning o' ngtice and sates are edbing.
up. Al thmes the demhand for these prod-
ucts. has bean actwally. dictated by cus:.
tomer requests instead of sugplierintent,

For whatever reason, spiral fabdcs con-
finue 16 be minufsciured as an aliema-
tive dryer fabric based on” optioas of
choice as weil 2s functionality, W
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PARPERMAKER GUIDELINES:

Analysis of dryer felt alignment—Kkey to
effective paper machine preduction

BY THOMAS A. BUTLER

If all conditions onva paper machine were perfecs, the dryer
fabric seam would rusi straight throughout its Jife. In reali-
ty, this scldom happens because of a number of - factors,
Analysis of the canses- and. cffccts 6f seam bows.i5 a key
step {o gétting the most from a dryer (abric and the paper.
machine on which it runs.

Types of seamy bows, Qver the yéars, the. paper industry
has come up with a lot of different nanies for various types
of scam bows. For the purposes of this dicussion, however,.
they may be classified jnto two general types:

(§3) Thcsymmemmlbow 1sshowanlg i. Intms case,
the front and back edges run about even and the center tuns
ahead. The amount of this type bow is delerminad by the
distance frorn the center of the searn 10 an imagindry line
vonnecting the two edges,

(%) Front-to-back mrsahgnmem hows are shown in
Figs: 2 end 3. 1o this type bow, one edge leads the other,
This di:itortioﬁ'may'{akﬂ- various shapes depending oa vad-
~ous-cotiditions in the dryer section. The amount of this.type
0f bow is'determined by the distance thatone 2dgz leads.the
othzr.

Effects of seam bows. Seam bows havea. variety of effects
on dryer fabric:and paper machine performance, and most
of these effects are undesirable. The most-notable results
-are:

{1} Lass in width.of the Tibric is.the Inavitable result oF
any type of bow. A.severs bow. can cause so-fiuch ividth
Toss that the edges of the sheat will be unfelted, This, in
turn, leads to @ liost of paper machine probrems and also to
premature fabric removal, Table I shows the amount of
width fass for bowed fabrics, For example, a 240-inch wide
fabric with a 30-inch long bow wiil regain 5.8 inches of
widtlr when the. fabric"seam s straighiened.

(2) Variations in fabric tension and drying are also

ceused By seam dislortion of the fabric: The tension profile.

and amount of vasialion change with the type and 1¢ngih nf
seamn bow. A fabric with a symmstrical bow runs (ight on

the edges and célatively s!_a_ck-i-n' the middie, Thig tension.
‘profile. {ends o add 12 overdrying of the edges of the sheer

and high moisture in thé middlie. Moreover, this condition
places-urduly hiph stegss on the edges of the seam. The

Aot e author: Bularis asan‘ne ergined: wilh AsléneHill Ca This amici 1€
the tag of thraa which roleta lo'gating the masl oid ol dryer felts Pravious
aslicles ran in the-Apdl 15 and May 30 issues of Paper Fraite doumat.

edges of theséam carry mostofithe tension 16ad of Iiie entire

fabric, If [eft uncorrected, a $ytnmetrical seam bow can

conuibute 1o early seant failure at the fabric edge, A fabric
with a fromi-to=back seam bow has lower tension oo the
edge that is running ahead. The greatest amount ofstress is
heing applied to the edge. of the seam that trails. A seam

sunning with 2 front-to-back bow ledds 1o uneven nioisture:

peofiles in the. from and back sides of the sheet.
(3) Varidtions ‘in permeability are charactédstic of

‘bowed fabrics, A distortéd fabric will not pass.atr or water

vapor &l fhie: sanie rate as an undistorted fibric. When
woven, a dryer fabric Ts “'square,’ snd the openings in it
are upiform in size. This produces a fabri¢ with aniferm
permeabifity. 1€ this fabric is distorted as it mns on the
maching, the openings change shape and may restrict the

A{Continued on néxt page)
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Fig. 1. Symmatacal bow is flustraled in this drawieg.
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Fig. 2. Frant-to-back misalgnment baw,

{Caniinued from preceding page)
passage. of aif or water vapor. Thése varfations in pérmea-

biltty can cause non-uniform diying and mosture profile:

problems.

Causes of seam hows. Understanding the causes of seam
bows is the key to deciding whatcomective action is neces-
sary, The major causes are:

(1) Symmetrical bows are usually caused by roil deflec-
fon. The most commian causes of roll deflection are axces-
sive fabric tension and/or old rolls that merely sag or des
flect. The retorimended tension for a dryer fabriz is'5 plitd
7 pli, Tensions above thisievel donot npprecmb]y improve
eithier drying rate or fabric guiding, but they cun cause seam
fa:lurc tilgh fabric wear rate, ingreased hkelihood of agcl-
dental- damagé, and bedring failure—in addition to rofl

deflection. Roll diaméter différencés—due to buildup of

stock, rust, ot otherforeign matéerials on the roll face—cdn
also-be 2 cause of a symmetrical bow.

(2 Frc*m to-back misalignment bowy cesult from rolls
that are out of line and/or. differences ta-roll diameter. AN
the rolls-in a diyer fabric run, including all the ceturn rolls
and all the pocket rolls, ‘should be parallel o onie anothet
andto the drysreylinders. If any roll is oot 6f e, the seam
will react by showing u front-to-back misalignment, The
magnitude of the effect of a single out-of-lineroli is depen-
dent on the amount of wrap on that roll. Thus, pocket,
hiteh, corner, and stretch rolls are potential probiem paints,

Where a {abric encounters a misaligned rofl, the edge

shead—causing a misalignment-bow, Cha’m'gc_s in roll di-
ameter can -also be the culprt. Rolls may be reduced in

.diamc:.er_hy.i.azear_cr_ahrzsion._lnaca.se in diameter can

result from boildup of stogk, rust, or other forsign materi-
als, [f one side decreases or increases digmeler more than
the -other, a frohl-to-back rmsahgr;mcm ‘bow will result.

Carrection of symmetrical bows, Replacementof deflect-
ing rolls with either stronger ralis or rolls of arger diameter
w'ill.-normaily-sa!ve_a_syrruneuical-bowproblcm.'chcver,
this can be.a costly operation. Old rolls can al§o beremaved
from the maching.and fibergiassed orrubbér covered to add
enough stability to prevent §agging or deflecton,

It may be more gractical td install concave rolls, The
instaltation of one-or two concave rolls will usually elimi-

nale even an extreme symmetdcal bow, In a concave roll,
the center has a smialler diameter than the edges. At any.
gived RPM, the surface speed of any point ontheroll varies
with the circumference at-thet potnt. Thus, the middle has
the tawest speed and the edges higher speeds. This causes
the edgés of the fabric 16 nn'ahead to correct the symmetri-
cal bow.

Praper placement-of 2 concave roll and the amount of-

negative crown required are dependent on a complex set of
factors—beyond. the scope of this discussion. Any mill

eensidering the tse 6f concave rolls would be well advissd

to consult with & dryer fabric supplier whose applicatichs

__’r:ontammants on thc roll fac
& scraped or Gtherwise, clcam:d
o {6y TF mll d:ameter dl_ffercn
‘_.Ior abras:on, [ '

rnr_rr’rllrw drver Fﬂhnr_' seaAm dl“"‘”""‘“.
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engineers can make the necessary cofmputations and re-
commendations.

Coreecling front-to-back risalighment bosws. If buildup
of stock-or contarminants an roll surfaces are causing mis-
alignment, the rolis should be scraped or cleaned as re-
guited. If roll diarneter differenges are caused by wear o
abrasion; roll replacement orrecovering may benecessary.

If all rolls ini the section.are in-good condition, they may
need to be realigned. Theortetically, the ideal solution: is
optical alignment. Since most mitls do nof have eithgr
equipment or personnel w_fith the required training, the
servicesof s-consulting enginecrare often required, lomost
cases, oplical alignment is time-consuming and expensive.
In. many casés, a less complex and time:consuiing
technique cao. provide the necessary coméctions.

The taping method is one such rechnique which can be
carried oul by mill personpel. A deseription of the 2pplica-
tion of this: methed 1o ag.actual machine illusteates its use.

The first step was to make a side evaluatjon sketch shown
in Fig. 3. The rolls with the greatest amgunt of wrapin the
tetumnrun were labsled A, B, C, D, E, F, and G: The potket
rojls, including the tail roll, were numibered i through 7.

The rolls indicated as'a’guide roll and hand guide rofl
were not considercd, These rolis dre moved cotistantly
during day-lo-day machine operation and they do not dis-
tort ihe seam evenswhen cocked to one side or theother. The
same holds true for fixed rolls with linle wrag; they are

seldom the sousce of significant mlsahgnrnent problems.

After the drawing was completed, oneof the rolls in the
et rin peeded to be éstablished ag paralie] 10 the dryers,
This roll then hecamne the reference roll for other rolls in
lh:: run, The reference roll is cstabhshcd by taping sround
one of the dryers and a felt roll at the front and back to
ascertaily that they were parallel, This can zlso be ac-

complished through the use of a"plumb"-bc)b-if itiis nat
possible to tape.

\With the ieference: rotl established, the systematic.check
could proceed. Tn the side evaluation skown in Fig. 3, Rotl
B was established as. r.hc reference roll paraliel to the: d:yer.
The next stép was 1o check Roll Brvs, Roll A—the steetch
roll. The stretch rall isd good place to $tant the procedure,
as it kravels id a movable camiage and often becames
misaligned. '

A 100-ft stee! tape measure was used 1o check roll align~
ritents in the return run. The procedure was te tape around
‘bth roli faces an equal distance in from the front side. This’
figure was then recorded on the chaft, asin the case of Roll§
A to-B Troat, 17 f1-3% inches, _

The same procedure-was repeated-on the back side of the
machie, and the dimengion enitered on the chait, Rolls A to
B. back, {7 f-3%s inches. The difference between the
two dinicnsions, % inch, is cmercd n the d;ffe:cnce col-
umn,

Siiice the difference was derermmined vy taping around
two rolls. the actual misalignment, ¥is inch;, was half the
difference between front and back dimensions. This s
inch was the distance the roll would rieed to be moved 1o
‘bring il back inlopérfect alignmeril, On'the machine inthis
example; thé stratch rolt misaligament was in the groper
directicn to help cause someé seanmi distortion, Nevertheless,
the amount of misalignment was §0. small that'it'could be
considered insignificant, It was necessacy to. look furthier
for the cause of slignment,

‘Rolls B to'C were chetked and nd misalignment was
found. ' _

The next area checked wis: thet sugrounding the: feli
clryen dnd the f2lt roils aver the top of them. The Asten

(Continted 6n page 32)
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IN. THE CLAIMS:

L. A spiral-link fabric for usé in a paperniaking machine comprising:

a plurality of spiral coils arranged in a predetetmined manner such that adjacent ones of
..si‘dt:—by-s_ide_ sp'iral' coils are intert'iiggi['atcd willi” each other so as (o form a channel and
interconnected by a pintle extending through the channél, wherein at least some of the plurality
of spiral cofls have a eoil width of approximately 12 mim of larger a3 measured in michine

direction of the spiral-link fabric, and

stulfer insert is capable of being pulled through the one or more spiral coils.

2. The spiral-link [abric of claim 1, wherein cach spiral coil has a coil thickness

masiine divection, of ihe spival-iink $abrie s upproximately 0.5 or less.

3. The spiral-link fabric -of claim 1, wherein the spiral coils ‘ar¢ formed from

monefilaments or multifilaments which are coated.

4, The spiral-link fabric of claim 3, wherein the monofitaments are round,

rectangular, oval, flattened or other noncircular shape.

5. The spiral-link fabric of claim [, wherein the pintle is selected from the group.

consisting of: round pintles, non-round pintles, pre-crimped pintles, and stepped diameter pintles.

o, The spiral-link fabric ol ¢laim 1, wherein the _i_'_}__g,;f_;gj‘i_j;jg_f“stuffer inserl comprises a
material which is woven, knitied, or molded, or formed from extruded sheets of polymeric

‘material or films.

7. The spiral-link tabric of claim 1, wherein the Sexible stuffer insert is non-uniform

in at least one dimension along its length.
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B. The spiral-fink fabrie. of claim 7, wherecin the. i

 effective diameter-along its length.

9.

folds; and/or pe_rforatlons_ dlstrlbut'ed in a non-uniform manoer throughout the length and/er

ihig stuffer inscrt has crimps,

diameter thercol.

1. The spiral-link fabric of claim 1, fushes '_“\‘u";,"m';}i -

i
o

[1. ‘The spiral-link fabric of claim |, wherein the spiral coils have a circular; oval or

other noncirctilar shape.

2. The spiral-link fabric of claim [, whcrcin' the plurality of spiral coils have a coil

ink fihric in the range of approximately 12

width g3 mossured ', naneching rection of the gof

mm to 150 mm.

13. jg stuffer insert includes edges.

‘having grooves or ridgcs.

14, The spiral-link fabri¢ of claim [; wherein the [

fixed to the respective spiral coil.

I3, The spiral-link fabric of claim [, wherein the fgxibie stuffer insert is continuous

or discontinuous.

16. A method of forming a spiral-link fabric for use in a papermaking muichine
comprising the steps of
arcanging a plurality of spiral ¢oils in a predélermined manner such that adjucent ones of

side-by-side spiral ¢oils are interdigitated with cach other so as to form a channel;
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extending a pintle through each said ¢hannel formed from the. interdigitated spiral ¢oils;
wherein at least some of the plurality of spiral coils have a coil width of approxitately 12 mm.or

larger as measured in 'machine direction of the spiral-link fabric, and

inserting a I stuffer insert through at least one spiral coil,_swhreis. the foxible

stuller invertds sopable of belng pulled throueh the sneor mor spiral solls.

I7. "The method of claim 16, wherein cach spiral coil has a coil thickness associated:

therewith, and wherein a ratio of the coil thickness. to coil width as wossied 10 mnebing

= ]

difzotien of the spirst-Hak {hric is approximately 0.5 or less.
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oval, flattened or other noncircular shape.

4ALTLI2EPT2




	02_Patentrecherche_01.pdf
	02_Patentrecherche_02.pdf
	Patentrecherche
	Anhang A
	Anhang B



