P13062 1. TENSI ON CONTROLLER This invention rélates to control of tensiQJ"
in web materials and, nore particularly, to the maintenance of &t+3f%& ating
tension range in noving |l engths of material. Machi nes for making diapers
now.in use are arranged to lamnate two different material s together,
including a top sheet, which is usually of a®non-woven hydrophillic .
mat eri al and a backsheet, which is generally of a waterproof film such r
pol yet hyl ene or pol ypropyl ene. Thesgp§8i6fi abfrRachegkave distinctly %i‘
di fferent characteristics and each ToOTrUS—of—etastrcity is different from
the other. My previous application, United States Serial No. 686,573, which
Egr[esrongswéﬁ GB A@DTEP%Ii@ﬂeﬁbloﬁgBéYSQesSegiabnNQOIZbEOQ&ismmh 'i% retch
ntrol o erials to be lanm nate kel he . two unwi ndin
assenbl i es mere‘@? eﬂ%ﬁ?%b%#?o?? o, ﬁgaegﬁ5 ?8$§§}§ﬁ %r%controlllng tﬁe
range of tenm(Mmahmﬁemammea¢fbenmeeﬁrah@ngehsh§ﬁ00nrﬁheetGm glevdingand t he

tensi on on the bﬁ§%éfﬁ%58§eﬁat dpgaprior art shows use of control systens to
achi eve constant™ tension on i ndfividual or all materials to be | am nated and.

requi red operat or sk|m¢c%hﬂe%aﬁ%FuWahﬁH9tGiﬁﬁaréf“&UaPPtysﬁfaFﬁb final

laminate. This igreisgédses iambnaset twbedebEetbad makerdalsof Roll to Roll
Adhesi ve Lamnathgqéther
14

including a top sheet, which is usually of
a non-woven hydrophillic material and a backsheet,
which is generally of a waterproof film, such as
polyethylene or polypropylene. These materials each-

o/ have distinctly different characteristics and each &T'
modulus of elasticity is different from the other.
My previous application, United States Serial No.
686,573, which corresponds to GB Application No.
8531732, Serial No. 2170485 for 'Stretch Control of
Materials to be Laminated or Joihed,'wherein the two
unwinding assemblies were stretch controlled, made no
provision for controlling the range of tension
differential between the tension on the top sheet and
the tension on the backing sheet.

The prior art shows use of control systems to
achieve constant tension on individual or all

_ materials to be laminated and required operator skill

— and careful monitoring of quality of the final S
laminate. This is disclosed in an article entitled
"?he Art of .Roll to Roll Adhesive Laminating," as
published in Converter magazine, December, 1981.

Load cells and dancer arms have been used in the
past to control the tension on a web being fed as
disclosed in United States Patent No. 2,753,123, as
well as Japanese Patent No. 44-12163 and British
Patent No. 1,371,760,



publ ished in Converter magazine, December, 1981. Load cells and dancer arms
Have been used in the past to control the tension on a web being fRE3Q&2

di scldsed in United States Patent No. 2,753,128, as well as Japanese Patent
No. 44-12163 and British Patent No. 1,371, 760. P13062 2. United States
Pat en{~ No. 2,627,296 to Secrest discloses an apparatus including neans for
adjua{;gg the tension in a web of fabric. Unitxd States Patent No.
3,239,161 to Dutro et al discloses a drive control mechani sm which

di spenses an el ongated web of material with the speed and tension thereof

bei ng adjustable. The United States Patent No. 3,510,374 to Wl ker

di scl oses a control app t'!éﬁ f ‘.}s]eeg B PP e Pf2de Y Sk ¥ebe and
adj usting the noving megﬁgb t §§£1 e agggied property is uniforn1tq%ﬁ%9hout

the web. United Statieslmaesam@PRRIRINS ANHUNFHRG HARADS f e | LS
automati c tensi on Y rfAnidH G Whiwdb Wi lfaaasiel t her pneunatic or

electrical circuitry to maintain the tension in \ﬁ% qg t erl

substantial ly constant. YHi%%h %taoﬁee% %‘ieéhrt *% 833’ %’, %B??) br T B

di scl oses a devi ce dbrdi=mitagssd iangitiwe |contl grectianisme which
‘dispenses an elongated web of material with the speed

and tension thereof being adjustable.

The United States Patent No. 3,510,374 to Walker
discloses a control apparatus for sensing a property
of a moving web and adjusting the moving web so that

N, 'the desired property is uniform throughout the web.

United States Patent ‘No. 3,107,679 to Pawlowski
discloses an'autbmatic tension control device which
utilizes either pneumatic or electrical circuitry to
maintain the tension in a web of material

- substantially constant.

United States Patent No. 3,762,125 to Prena
discloses a device for controlling the lamination of
one material onto. another material which utilizes a
photocell which is responsive to indicia on the film
which sends the information to a control box of a
clutch, which controls the stretch rollers, to
thereby keep the two webs lined up with one another.

— : United States Patent No. 4,347,993 to Leonard
discloses tension monitoring and controlling means
which includes a controller responsive to outputs of
the tension sensing transducer thereof and a
reference tension selector for controlling torque

- applied to the tension control roll to thereby
control the web tension.



one material onto another materi‘al which utilizes a photocell which is
responsive to indicia on the filmwhich sends the information to a control
box of a clutch, which controls the stretch rollers, to therebypikggp the
two webs lined up with one another. United States Patent No. 4,347,993 to
Leonard di scl oses tension nonitoring and controlling neans mhlch |ncludes a
controller responsive to outputs of the tension sensing transducer t her eof
and a reference tension selector for controlling torque applied to the.af
tension control roll to thereby control the web tension. P13062 3. In ny
previous invention set forth in the above application called "Stretch
Control of Materials to be Lam nated or Joined," a diaper nmachi ne consi sted
of two unwi nding systens, one for a top shget and one for a bottom sheet.

A prior art systemsuch as this can be tenston controlled or stretch
controlled, as in ny previous application; the balance of the converting
section of the line is inherently a stretching process between pul

stations. This involved nodul ation of the two unwind tensions in order to
prestretch both sheets equally. ‘A problemw.th this previous concept was

that when a more In my previous invention set forth in the above

application called "Stretch Control of ‘Materials to
be Laminated or Joined," a diaper machine consisted
of two unwinding systems, one for a top sheet and one
for a'bottom5shéet., A prior art system such as this
can be tenéion.controlled.orlstretch,controlled, as \4_/
in my previous application; the balance of the
converting section of the line:is inherently a
stretching process between pull stations. This
involved modulation of  the: two unwind tensions in
order to prestretch both sheets equally. A problem
with this previous concept was that when a more
inelastic material was used,. the devices would
_increase the unwind tension or so-called pre-tension
in order to stretch the sheet to a target. value. As
this inelastic material (loaded with higher
pretension) passed into a later stretching zone of

- the machine, the additional stretching also created a
higher ‘additional tension increment than on the more —/
elastic material. Essentially then an inelastic
material leads to higher downstream tensions by these
two multiplier effects..

"The present invention envisages a control logic
‘routine whéreby a downstream commercially available
web tension detector is used to initiate a correction
in the stretching ratio between downstream pull
stations.
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inelastic material was used, the devices woul d" i ncrease the unwi nd tension
of so-called pre-tension in order to stretch the sheet to a target val ue.

As this{inelastic material (loaded with higher pretension) passed into a

| ater stretching zone of the machine, the additional stretching al so
created & higher additional tension increnment than on the nore elastic

mat eri‘@l.. Essentially then an inelastic mategjal |eads to higher downstream
tensions by these two nmultiplier effects. The present invention envisages a
control logic routine whereby a downstream conmercially avail abl e web
tension detector is used to initiate a correction in the stretching ratio
bet ween downstream pull stations. 4. According to the present invention

a method of juxtaposing a first material to a second material conprises
feeding the materials fAcRRitinY i BRSNS RDIAFRRE t IR RRFL AN {3 r%%tﬁwﬁg

stati on to a Seconﬁﬂﬂééé‘ﬂ@-t@tf%@ﬂﬁh@@@ﬁéﬁké he $&EGh®@Mmate el
mat eri al s between sald stations_and ﬂgé ust |$]9it$£§ ull at.fhe. second
€ _

pul ling station sEFUPEERELIHNT drat P R Y I3 i thin a
predefined |im t edsupppiceft edwss, a afick sth gl ting hetatel en | ooshi peodnd

indicia on thejl”%&&¥¥§§’£?§f¥éﬁjfnd sensiné the tension in the
materials between said stations and adjusting the
pull at the second pulling station so as to keep the
tension in the said materials within a predefined
limited range of values, and in which the
I\, relationship of indicia on the juxtaposed materials
to a predetermined datum is sensed and is used to
compute a correction signal supplied to control the
operation of a mechanism adapted to carry out a
fabrication step on the juxtaposed webs between the
firstand second pulling stations so as to maintain
the system in registration.

The invention also extends to apparatus for
juxtaposing a first material to a second material
which comprises means for feeding the materials from
individual supplies through a first pulling station
to a second pulling station, a first pulling station
and a second pulling station, means for sensing the
tension in the materials between the said stations
and_means for adjusting the pull at the second
pulling station in response to the sensed tension so
as to keep the tension in the said materials within a
predefined limited range of values, and means for
sensing and computing the relationship of indicia on
the juxtaposed materials to a predetermined datum and
means for computing a correction signal from the said



to a predeterm ned datumis sensed and is used to conpute a correction
signal supplied to control the operation of a mechani smadapted to carry
out a fabrication step on the juxtaposed webs between the firstand second
pul ling stations so as to maintain the systemin registration. The
invention also extends to apparatus for juxtaposing a first material to_a
second material which conprises neans for feeding the materials from c*d
i ndi vi dual supplies through a first puﬁﬁlng station to a second pullin
station, a first pulling station and a second pulling station, means for
sensing the tension in the materials between the said stations and neans
for adjusting the pull at the second pulling station in response to the
sensed tension so as to keep the tension in the said materials within a

predef i ned "msélaagaepoanuagusmy@ﬂq ERanNsafiQr si%'ﬂ%'l”%oa%&?%ﬁu“ ng the
rel ati onship of indicia_ on juxtaposed material s to a predeterm ned

dat um and neaﬁgefBPeééﬁﬁeﬂlﬁg é BSFPéBFF@nagﬁgﬁéﬂ FPoﬁPFH¥ oitda  4a.

relationship ﬂadrsuaawhngtbbeoaatdesugnahpb@e@ombml bleltwe@metdlel on of a

mechani sm adapted to abric tlon ste% gs %hﬁgaux aposed webs
a

bet ween the fi F§Ftaﬁ8 §8§ﬂﬂgpﬁPﬂﬁﬁBgSF fiEoRESs & ACE M N he system

in registrati bhe system in registration.



P13062 5. The present invention can be put into practice in various ways
one of which will now be described to illustrate the invention with
reference to the sole acconpanying drawi ng which is a schematic digagyg of
apparatus in accordance with the present invention. Wth reference 10 e
acconpanyi ng drawi ng, reference nunerals 10 and 12 generally designate

unwi néf 'ng arrangenents for two materials. of differing characteristics. A
suppl y~toll 14 for material 16 is provided and an unwi nd notor 18 drives an
endless belt assenbly 20 for initially unmnndl%g the web 16 fromthe supply
roll 14. The web 16 is entrained about an idler roller 22 and thence about
a roller 24 nounted on a dancer arm 26 pivotally nmounted at 28. The tension
force exerted on the web by the dancer arm 26 is controlled by a conpressed
air pressure regul ator dPhe Rtegentn bivenrtiomoean Are ceimetnte PraoUbdei ts

- piston to the dancefn apdp 2fus MEySReed Gf diitcienel EESndel Be @es@@i@@ds%ves

as the unwi nd nechanism iIs automatically nodul ated by a rotarghsensor

28 in order to i n‘t]eljr‘fﬁft‘[*?et?ja"fﬂ,"erlré‘f?ﬁ‘?@‘? Yt Bri TR fReRFQnE0 Ehe sole

accompanying drawing which is a schematic diagram of
apparatus in accordance with the present invention.

With reference to the accompanying drawing,
reference numerals 10 and 12 generally designate
unwinding arrangements for two materials of differing
characteristics. A supply roll 14 for material 16 is

K,_/ provided and an unwind motor 18 drives an endless

belt assembly 20 for initially unwinding the web 16
from the supply roll 14.

The web 16 is entrained about an idler roller 22
and thence about a roller 24 mounted on a dancer arm
26 pivotally mounted at 28.

The tension force exerted on the web by the
dancer arm 26 is. controlled by a compressed air
pressure regulator operating an air cylinder 27
connected through its piston to the dancer arm 26.
The speed of the endless belt 20, which serves as the
unwind mechanism, is automatically modulated by a
rotary sensor at 28 in order to maintain the dancer

—’ arm 26 in a mid position.



P13062 6. After passing about thé roller 24 on the dancer arm 26, the web
pasges over rollers 30, 32, 34 and thence to rollers 36, 38 and 42.. The
roller 34 in cooperation with a roller 86 (referred to bel ow) ég%gbitutes a
first pull station 34, 86. The roller 38 is connected to a | o0& 40. A
photoel ectric cell 44 senses the registration timng/position of the web 16
and provides an input to a logic controller or mcro-processor 50. Thebfib
16 then passes to unwi nding neans in the formof a downstreampull sta

52 driven by a notor 54, whose speed is c8ntrol | ed by the nlcroprocessor

50. The notor 54 receives its input fromthe m croprocessor at 56. The

ot her unwi ndi ng assenbly 12 is nade up of a supply roll 60 for a web
material 62, initial unw nding tension thereon being afforded by an endl ess
belt 64 driven by aAfbtewi pdssdngr aboutThbewsbld2rpddson ther dancelrd er 68

and is thence ggﬁrQBHEQhabaub Ba%9E536ng ?BE&E?@ 39 a3Qanggra%rn172 whi ch

i s nounted at glvo nbvenent s monitdéred by a rotation
sensor or pot ehhPBABt &P 79L11¢RE Wéw 88 Pﬁéné@ pa§§€sr8@éﬁfr@ﬂléﬁk 82 and 84

as it passes teobperaelibar wBéhwhi eblilerpast (@eflelfeed to below)

constitutes a first pull station 34, 86. The roller

38 is connected to a load cell 40. A photoelectric

"cell 44 senses the registration timing/position of

the web 16 and pfovides.an input to a logic

controller;dr micro-processor 50,
The web ‘16 then passes to unwinding means in the \-;J

form of a downstream pull station 52 driven by a

motor 54, whose speed is c¢ontrolled by the.

microprocessor 50. 'The motor 54 receives its input

from the microprocessor at 56.
The other unwinding assembly 12 is made up of a

supply roll 60 for a web material 62, initial

unwinding tension thereon being afforded by an

-endless belt 64 driven by an unwind motor 66.
The web 62 passes over a roller 68 and is thence

entrained about a roller 70 mounted on a dancer arm

'72, which is mounted.at 74 for pivotal movement and

which is monitored by a rotation sensor or - _

potentiometer 75. - : : N,
The web 62 thence passes over rollers 82 and 84

as it passes to the roller 86 which is part of the

first pull station (34,86) before in



flrst pull station (34,86) before in P13062 7. turn passing over rollers
36, 38 and 42 and thence to thé downstream or second pull station 52. Thus
it will: be seen that the tension or stretch on the webs 16 and/ orpf60@ge in
fact controlled by the speed of unwi nding in connection with the nodul us of
elast|C|ty of the web material 16 and/or 62 and the inputs to the

m croprocessor 50. Wienever the downstream tension detector detects a

m ni tensi on or maxi num tension condition,;a routine is enacted to

adj ust the speed of the nbst downstream pulling unit in that zone by a
preset increnmental anmpunt, in a direction and inpact on the stretching
ratio to bring tension back within the desired operating range it is

envi saged that the stretching ratio may be less than 1.0, uII|n unit
speed change causés? %Pcﬂﬁﬁﬁﬁ?grP%QRa?Rgﬁﬁﬁscﬁ pr%%u%?dl%% é ?ﬁ ?%%
subj ect zone of thamdreddnss rdamase asecdiad i perll bst 4ton &2t i on of pul ling

carry out & fabricati oM bi ik BEAEaf Nl oS at ER0E
or nust be, in symuhriome zezbs et sandfonrd hiate tire fwtk ¢ontgoibedskyrn due’
to the predictabl g f 2ol sdd@dPNufidding in connection with the modulus
of elasticity of the web material 16 and/or 62 and
the inputs to the microprocessor 50.
Whenever the downstream tension detector detects
a minimum tension or maximum tension condition, a
\ routine is enacted to adjust the speed of the most
downstream pulling unit in that zone by a preset
incremental amount, in a direction and impact on the
stretching ratio to bring tension back within the
desired operating range; it is envisaged that the
stretching ratio may be less'than 1.0. This pulling
unit speed change causes a change in the number of
product lengths in the subject zone of the machire.
zones are defined by the location of pulling urits.
‘Within each zone there is/are a number of mecharnisms,
adapted to carry out a fabrication step on the
juxtaposed webs, which mechanisms are, or must be, in
synchronized registration with the web. It is
N— : ' foreseen due to the predictable registration shift
caused by the aforementioned pulling unit speed
change, that all registered mechanisms in that zone
car be phase shifted automatically in proportion to
their distance (in web path) from the upstream
pulling unit. The logic of registratiorn change for
any following zones is, however, based upon a fixed
registration adjustment for all registered mecharnisms
(rather than a varying adjustment as described for
the subject zore). The
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caused by the aforenentioned pulling unit speed change, that all_registered
necranlsns In that zone can be phase shifted autonatlcally I n pr%b% ¢2on to -
thetr distance (in web path) fromthe upstreampulling unit. The | ogic of
regi stration change for any follow ng zones is, however, based upon a fixed
registration adjustnment for all registered nechanlsns (rather than a

varying adjustnment as described for the subj&et zone). The P13062 8:~

basis for this fixed correction is also calculated fromthe percentage* f
speed change nmade in the original zone, nmultiplied by the total |ength of

the web path in that zone. The adjustnments can be verified with a

f eed- back signal Yasiins afat Nies phinted eyer sectidm ol Heal sd hea edl Hfed he zone

or can be based o dDS IO SR SHFEE TS0t Sabliohial! L ol 201

programmi ng per e above T ogi ¢
friction or dragqugﬁﬂﬁkfﬁ?ﬂﬁxﬁﬂ#&?tﬂ&kﬁﬂrh@|%h¢at¢bmldlemgshamﬂ ther t he

absence of a CONGHY q;gtﬁpﬁec{:mr%ethe@ﬁe %@&m oteq 9& tracked due
to their effect on the nunmber of fractional product engths within a zone

of the machine aVeF¥ Wih (hfoRRck Sigral HPB A pPRgie RAR¥Ped in
the web in the zoye wWrning near the end of the zone or can be based

on the photo eye scanner reading itself with suitable
programming per the above logic. '
- It is to be noted that variations in friction or
drag within the machine cause registration drifts
and, in the absence of a concurrent speed change, k;/
these can be monitored or tracked due to their effect
on the number of fractional product lengths within a
zone of the machine as a result of the change in the
tension profile exefted in. the web in the zone where
_friction/drag.has varied. This can be done by
monitoring-one-photoeye.sensor versus the machine
_cycle position or by monitoring the differential
readings_be:ween_two photo eye registration sensors,
one at the end of the subject zone and the other in
the preceding zone. Once a variation in drag has
been so identified, the logic.for_phasé_adjustment of
registered mechanisms is accomplished in a similar
manner to the phase shift logic previously described o/
following a pulling unit speed change. '
The present invention thus provides means for
obtaining an operating tension range by incrementing
. downstream stretch ratios and has for an object to
group correction devices under one detector and logic
control system to minimize hardware.



friction/drag has varied. This can be done by nonitoring one photoeye
sensor versus the nachine cycle position or by nonitoring the diffePddbpal
readi ngs between two photo eye registration sensors, one at the end of the
subj ect zone and the other in the preceding zone. Once a variation in drag
has been so identified, the logic for phase adjustnent of registered
mechafji sns is acconpllshed in a simlar manner 90 the phase shift |ogic
previ ously described following a pulling unit speed change. The present
invention thus provides nmeans for obtaining an operating tension range by
i ncrenenting dowmstream stretch rati os and has for an object to group

correction devices under fRg S€é§éﬁ@f1§OQnLPShCaEQBtb?bv%&é&eﬁbkﬁsnkak”‘Ze
har dwar e. P13062 9. The F resent invention al so provides neans

mai nt ai ning |ine opehaintyt bﬁ%lbh%ewPPﬁFﬁténﬂeEFPﬁbPﬁsrHhﬁﬁlﬁuﬁonat|calIy

t hereby i nprovi ng oudesirsbpacriaygandutopadicaylppenatepy ehprovengy and

reducing scrap levelgutputléﬁpacity and improving operating efficiency

and reducing scrap levels.



CLAI M5 1. A method of juxtaposing a first material to a second nateri al
whi gh conprises feeding the materials fromindividual suppl'i es through a
first pulling station to a second pulling station and sensing the tension
in thﬁ material s between said stations and-adjusting the pull at the second
pulling station so as to keep the tension in the said materials within a
predefined limted range of values, and iy which the rel ationship of v
indicia on the juxtaposed naterials to a predeterm ned datumis sensedﬂgﬁd
is used to conpute a correction signal supplied to control the operation of
a nmechani sm adapted to carry out a fabriQ®IiMsh step on the juxtaposed webs
between the first and second pulling stations so as to nmaintain the system
in registration. 2. A nethod as claimed in Claim1 in which each nateri al

is fed under tensiod-to #hdethog qfuljuxt@rasdndR HF shaatakidh th each
material prior g @eldehds iatdrifall whildn RGnPralded ficedigitpathand control | ed
to be within predeterm ned |limnmted.ranges of values. 3. - A nethod as
clained in c1aﬂﬁ1f‘&Pqé|%ﬁﬂﬂzﬁﬁﬁiMﬁ qwﬁ&?&%ﬁ?ﬁgﬁyi ql?téﬁ? terials
between the fi patlldmg statiomptid iaqg;'esiqnd gl liing et dm drae reached a
predet erm ned .@e&'s{jﬂ@ Uh "I B 3l S el *heat%l#i{al%f 64&1&%%%3“' ling
station is varied by ~a preset i ncrenmental anmount inh such a sense as to
restore the teséagions amd psiimstding tthes ppdilyat the second pulling

station so as to keep the tension in the said
materials within a predefined limited range of
values, and in which the rélationship of indicia on
the juxtaposed materials to a predetermined datum is Q_;)
sensed and is used to compute a correction signal
supplied to control the operation of a mechanism
adapted to carry out a fabrication step on the
juxtaposed webs between the first and second pulling
stations so as to maintain the system in registration.

2. A method as claimed in Claim 1 in which
each material is fed under tension to the first
pulling station and the tension in each material
prior to the .said first pulling station is sensed and
controlled to be within predetermined limited ranges
of values.

3. A method as claimed in Claim 1 or Claim 2
in which when the tension in the materials between
the first and second pulling stations is sensed to
have reached a predetermined minimum or maximum
value, the pull of the second pulling station is
varied by a preset incremental amount in such a sense
as to restore the tension in the materials to a value
within the predetermined limited range of values.

* € L M § =



within the predeternined linited range of val ues. 4. A net hod as
clainmed in Claim1 substantially as specifically described herein with
reference to the acconpanying drawing. 5. Apparatus for juxtaposing a first
material to a second material which conprises neans for feeding the
material s fromindividual supplies through a first pulling station to a
second| pulling station, a first pulling st attiton and a second pul | i ng
statioff, means for sensing the tension in the materials between the said
stations and neans for adjusting the pull at the second pulling station in
response to the sensed tension so as to keep the tension in the said
materials within a predefinadmeitiodedsr alge med val @daimadd neans for

sensing and conputy %&t%%ila&ﬁ a0 gggﬁfQEalﬂ HeB 1 Hellf HelPeidP 58,

materials to a pre etern1ne atum means for conputing a correction
signal fromthe saiederenge ¢osltihe acsoapapmiingg drReiswi-d signal to control
the operation of a mechani sm adapted to carry out a fabrlcatlon step on the

Ll niatn the system | noreg BEATREAT, 16T AGRHAROR T % (S35 REd 193G A m 5 i n
whi ch the feeding tmeansefc@rndemttelmtaar lwahcﬂxeexbn@a:ofsemmeramd fiorder tension
to the first pu"%%%dﬁtatk%% %QQJP¥QT§ from individual supplies
' through a ‘first pulling station to a second pulling
station, a first pulling station and a second pulling
‘station, means for sensing the tension in the
L_~/ _ materials between the said stations and means for
adjusting the pull at the second pulling station in
response to the sensed tension so as to keep the
tension in the said materials within a predefined
limited range of values, and means for. sensing and
computing the relationship of indicia on the
juxtaposed materials to a predetermined datum and
means for éomputing a correction signal from the said
relationship and supplying the said signal to control
the operation of a mechanism adapted to carry out a
fabrication step on the juxtaposed webs between the
first and second pulling stations so as to maintain
the system in registration. -

6. Apparatus as claimed in Claim £ in which the
feeding means for each matérial feed each material
under tension to the first pulling station and means
for sensing the tension in each material prior to the

 said first pulling station and means for controlling
the tension to be within predetermined limited ranges
of values.

* [ L M s *



for sensing the tension in each naterial prior to the said first pulling
statigon and means for controlling the tension to be within' pr edet er m ned

| imted ranges of val ues. 12. 7. A device for maintaining an operating
tension range on two different materials which are to be | am nated
conprising: a first material supply roll, neans for unwinding a first web,
material fromthe said first supply roll, a second supply roll, neans f.ef
unwi ndi ng a second web material fromthe said second supply roll, meanss¥or
feeding the two materials to a first pull station, and neans | ocated
downstream of the first pull station for sensing the differential tension
on the said first web matleri alA devide fol dnasigdmiching amtepdratingl a -

second pul | StatE%llogggtag@rﬁiWW@msﬁea&& S ek 0N § OFA {6h BRGS0 2Nd

M croprocessor neans |1 ng the said second pull station to

mai ntain the teld dapinatade %R}F’f%lr"s& dhdiFSHoMatAb TRt BIRRIE within a

predeterm ned |iggit1gd fedit@de Qe LW@HWinding & szeirtssmgnékemaa@epfangfm@w ded
for measuring t stre .on the s d first web aft r |t &fised from

the said supply 1S3 "t ISt ﬁﬂf Vit v dhiSA

m croprocessor means fr undvideddinge aa§thmdmdeb_nna:ﬂam]7_ fncm:ltum ng
said second supply roll,,meéns_for feeding the two
‘materials to a first pull station, and means located
downstream of the first pull station for sensing the
differential tension on the said first web material
and the said second web material.and a second pull
station located downstream of.thé said monitoring
means, and microprocessor means for contrp;ling the
said second pull station to maintain the tensions on
the said first and second web materials wi;hin a
predetermined limited range of tensions, a sensing
device being provided for measuring the stretch on
the said first web after it has passed from the said
supply roll, the sensing device supplying signals to
the microprocessor means,

8. A device as claimed in Claim 7, including
pneumatically opetated-dancer.arm means for applying
tension on the said first web material, the second. L\)
pull station being controlled to limit the range of
tension on the said first and second webs of material
dependent upon the input_to the microprocessor means
of the said sensing means.
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pneunatical | y operatged dancer arm means for applying tension on the said
ffrst web material, the second pull station being controlled to limt the
range of tension on the said first and second webs of material dependent
upon the input to the m croprocessor nmeans of the said sensing neans.
P13062-18. 9. A device as claimed in aim7 or Caim8 includif3962
pneursii.cal |y operated dancer arm neans for selectively applying tension on
each of*the said first web material and the said second web naterial. 10.
Apparatus as clained in daim5 substantially as specifically described
herein with reference to the acconpanyi ng drladuv ng.

9. A device as claimed in Claim 7 or Claim 8
including pneumatically operated dancer arm means for
selectively applying tension on each of the said
first web material and the said second web material.

10. Apparatus as claimed in Claim 5
K.«/ substantially as specifically described herein with
reference to the accompanying drawing.
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