
(19) United States 
US 20010045255A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0045255 A1 
THARPE, JR. ct al. (43) Pub. Date: NOV. 29, 2001 

(54) LAMINATING APPARATUS HAVING (52) U.S.C1. ............................................................ .. 156/157 
DANCER AND AIR SHAFT AND 
ASSOCIATED METHODS 

(57) ABSTRACT 
(76) Inventors: JOHN M. THARPE JR., PANAMA 

CITY, FL (US); ROBERT M. 
HERRIN, ORLANDO, FL (US) 

Correspondence Address: 
JEFFREY S WHITTLE 
ALLEN DYER DOPPELT MILBRATH & 
GILCHRIST 
P 0 BOX 3791 
ORLANDO, FL 328023791 

( * ) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/089,777 

(22) Filed: Jun. 3, 1998 

Publication Classi?cation 

(51) Int. Cl.7 ...................................................... .. B31F 5/00 

a 

A laminating apparatus and methods are provided for lami 
nating fabric such as for a disposable garment. The appa 
ratus preferably includes a frame having upper and loWer 
frame regions, a ?rst roll of fabric mounted to the upper 
frame region so as to provide a ?rst Web of fabric When 
unWound from the ?rst fabric roll, and a second roll of fabric 
mounted to the loWer frame region and positioned adjacent 
the ?rst fabric roll so as to provide a second Web of fabric 
When unWound from the second fabric roll. A fabric dance 
controller is preferably positioned doWnstream from the ?rst 
and second fabric rolls and positioned to receive the ?rst and 
second Webs of fabric therefrom for dancingly controlling 
the tension of the ?rst and second Webs of fabric being 
received from the ?rst and second fabric rolls. Additionally, 
a fabric laminator is preferably positioned doWnstream from 
said fabric dance controlling means and positioned to 
receive the ?rst and second Webs of fabric for combiningly 
laminating the ?rst and second Webs of fabric to thereby 
provide a laminated Web of fabric therefrom. 
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LAMINATING APPARATUS HAVING DANCER 
AND AIR SHAFT AND ASSOCIATED METHODS 

FIELD OF THE INVENTION 

[0001] The invention relates to the ?eld of disposable 
products, and, more particularly, to laminating fabric for 
disposable garments. 

BACKGROUND OF THE INVENTION 

[0002] Fabric or layers of material are often formed, 
sealed, adhered, or positioned so as to overlie or underlie one 
another to thereby in combination form a laminate or 
laminated material. For laminating fabric, these layers often 
involve tWo rolls of fabric mounted or positioned to unWind 
so that the Webs of material being unWound are combined in 
an overlying and/or underlying relationship to form a lami 
nate fabric. These laminators When used in a production line, 
hoWever, can have problems When one or more of the Webs 
breaks, is damaged, or has problems associated With a 
smooth and continuous production line. 

[0003] Additionally, tension control of moving Webs of 
fabric is commonly monitored and controlled by the use of 
a dancer system. Many types of dancer systems have been 
developed over the years. Abasic form of such a system, for 
example, includes a Web of fabric being transported along a 
conveying system such as rollers, rolls, or conveyor belts 
being driven by motors. A dancer roll is preferably posi 
tioned in line With the conveying system so that the Web 
passes over or engages the dancer roll. The dancer roll is 
preferably connected to a distal end of a dancer support arm 
and extends outWardly therefrom. The proximal end of the 
dancer support arm is preferably pivotally connected to a 
?xed position or mount so that the dancer roll “dances” or 
moves along the pivotal direction of the dancer support arm 
With the varying tension from the Web, e.g., moving at 
different speeds. This dancer system, hoWever, also has 
several problems associated thereWith. For example, the 
inertia of the dancer can cause the tension control to gen 
erally be non-linear With little dynamic response. In other 
Words, When the dancer is being pulled up by the Web of 
material positioned thereon, additional tension is required to 
start the dancer moving. This problem can become Worse, 
for example, if the mass of the dancer is increased or the arm 
lengthens. Also, the dancer system provides little or no 
?exibility for readily adjusting tension Within a system such 
as When a portion of a manufacturing line has problems or 
goes doWn. 

SUMMARY OF THE INVENTION 

[0004] In vieW of the foregoing background, the present 
invention advantageously provides an apparatus and meth 
ods for laminating fabric Which reduce doWn time associated 
With damage, breaks, or other problems With one or more of 
the layers of fabric being laminated. The present invention 
also advantageously provides a quad-laminator having a 
dancer for increasing control of and ?exibility in adjusting 
the tension of the Webs of fabric being laminated. The 
present invention also advantageously provides an apparatus 
for laminating fabric having an air shaft associated thereWith 
for readily mounting, removing, and driving rolls of fabric. 
The present invention further provides a dancer having 
increased tension control for moving Webs of fabric. The 
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present invention still further provides an air shaft for 
readily mounting, removing, and driving rolls of fabric. An 
apparatus according to the present invention is provided for 
laminating fabric for a disposable garment according to the 
present invention. The apparatus preferably includes a 
frame, a ?rst roll of fabric mounted to the frame so as to 
provide a ?rst Web of fabric When unWound from the ?rst 
fabric roll, and a second roll of fabric mounted to the frame 
and positioned adjacent the ?rst fabric roll so as to provide 
a second Web of fabric When unWound from the second 
fabric roll. A fabric dance controller is preferably positioned 
doWnstream from the ?rst and second fabric rolls and 
positioned to receive the ?rst and second Webs of fabric 
therefrom for dancingly controlling the tension of the ?rst 
and second Webs of fabric being received from the ?rst and 
second fabric rolls. Additionally, a fabric laminator is pref 
erably positioned doWnstream from said fabric dance con 
trolling means and positioned to receive the ?rst and second 
Webs of fabric for combiningly laminating the ?rst and 
second Webs of fabric to thereby provide a laminated Web of 
fabric therefrom. 

[0005] More particularly, according to other aspects of the 
present invention, the apparatus advantageously can include 
a laminating frame having upper and loWer laminating frame 
regions, a ?rst roll of fabric mounted to the upper laminating 
frame region so as to provide a ?rst Web of fabric When 
unWound from the ?rst fabric roll, and a second roll of fabric 
mounted to the loWer laminating frame region and posi 
tioned adjacent the ?rst fabric roll so as to provide a second 
Web of fabric When unWound from said second fabric roll. 
The apparatus can also include a third redundant roll of 
fabric mounted to the upper laminating frame region and 
positioned adjacent the ?rst fabric roll so as to provide a 
third Web of fabric When unWound from the third fabric roll 
and a fourth redundant roll of fabric mounted to the loWer 
frame region and positioned adjacent the second and third 
fabric rolls so as to provide a fourth Web of fabric When 
unWound from the fourth fabric roll. A ?rst splicer is 
preferably mounted to the upper laminating frame region for 
splicing the third Web of fabric to the ?rst Web of frame and 
a second splicer is preferably mounted to the loWer lami 
nating frame region for splicing the fourth Web of fabric to 
the second Web of fabric. The apparatus preferably further 
includes fabric dance controlling means mounted to the 
laminating frame, positioned doWnstream from at least the 
?rst and second fabric rolls, and positioned to receive at least 
the ?rst and second Webs of fabric therefrom for dancingly 
controlling the tension of at least the ?rst and second Webs 
of fabric being received from at least the ?rst and second 
fabric rolls and fabric laminating means mounted to the 
laminating frame, positioned doWnstream from the fabric 
dance controlling means, and positioned to receive at least 
the ?rst and second Webs of fabric for combiningly lami 
nating at least the ?rst and second Webs of fabric to thereby 
provide a laminated Web of fabric therefrom. 

[0006] The present invention also advantageously pro 
vides methods of laminating fabric for a disposable garment. 
A method preferably includes mounting a ?rst roll of fabric 
to a frame so as to provide a ?rst Web of fabric When 
unWound from the ?rst fabric roll, mounting a second roll of 
fabric to the frame and positioned adjacent the ?rst fabric 
roll so as to provide a second Web of fabric When unWound 
from the second fabric roll, dancingly controlling the tension 
of at least one of the ?rst and second Webs of fabric being 
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received from at least one of the ?rst and second fabric rolls, 
and combiningly laminating the ?rst and second Webs of 
fabric to thereby provide a laminated Web of fabric there 
from. 

[0007] Another method of laminating fabric for a dispos 
able garment according to the present invention preferably 
includes dancingly controlling the tension of at least one of 
?rst and second Webs of fabric being received from at least 
one of respective ?rst and second fabric rolls and combin 
ingly laminating the ?rst and second Webs of fabric to 
thereby provide a laminated Web of fabric therefrom. 

[0008] This method can also advantageously have the 
dancingly controlling step including providing at least one 
dancer assembly positioned to receive one of the ?rst and 
second Webs of fabric for dancingly controlling tension in 
the respective one of the ?rst and second Webs of fabric and 
Weightingly controlling the tension applied from the at least 
one dancer assembly to the Web of fabric positioned thereon. 
The step of Weightingly controlling the tension preferably 
includes adjustably increasing the Weight of at least one 
fabric guide engaging a portion of the Web of fabric to 
thereby increase the tension applied to the Web of fabric and 
adjustably decreasing the Weight of at least one fabric guide 
engaging the Web of fabric to thereby decrease the tension 
applied to the Web of fabric. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Some of the features, advantages, and bene?ts of 
the present invention having been stated, others Will become 
apparent as the description proceeds When taken in conjunc 
tion With the accompanying draWings in Which: 

[0010] FIG. 1 is a perspective vieW of a ?rst embodiment 
of a laminating apparatus having a pair of dancers and a 
plurality of air shaft assemblies according to the present 
invention; 

[0011] FIG. 2 is a perspective vieW of a portion of a 
second embodiment of a laminating apparatus having a 
dancer and a pair of air shaft assemblies according to the 
present invention; 

[0012] FIG. 3 is fragmentary perspective vieW of an air 
shaft assembly of a laminating apparatus according to an 
embodiment of the present invention; 

[0013] FIG. 4 is a side elevational vieW of an air shaft of 
a laminating apparatus having a roll of fabric being mounted 
thereon according to an embodiment of the present inven 
tion; 

[0014] FIG. 5 is a sectional vieW of an air shaft of a 
laminating apparatus having a roll of fabric being mounted 
thereon and taken along line 5-5 of FIG. 4 according to an 
embodiment of the present invention; 

[0015] FIG. 6 is a side elevational vieW of an air shaft of 
a laminating apparatus having a roll of fabric mounted 
thereon for rotation according to an embodiment of the 
present invention; 

[0016] FIG. 7 is a sectional vieW of an air shaft of a 
laminating apparatus having a roll of fabric mounted thereon 
and taken along line 7-7 of FIG. 6 according to an embodi 
ment of the present invention; 
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[0017] FIG. 8 is a sectional vieW of an air shaft assembly 
of a laminating apparatus taken along line 8-8 of FIG. 3 and 
illustrating air or gaseous pressure Within an air shaft thereof 
according to an embodiment of the present invention; 

[0018] FIG. 9 is an enlarged side elevational vieW of an air 
shaft assembly of a laminating apparatus have portions 
thereof broken aWay for clarity according to an embodiment 
of the present invention; 

[0019] FIG. 10 is a fragmentary perspective vieW of a 
tension yoke of a dancer assembly of a laminating apparatus 
according to a third embodiment of the present invention; 

[0020] FIG. 11 is a front elevational vieW of a vertically 
oriented dancer assembly of a laminating apparatus accord 
ing to a third embodiment of the present invention; 

[0021] FIG. 12 is a fragmentary top plan vieW of a 
vertically oriented dancer assembly of a laminating appara 
tus according to a third embodiment of the present inven 
tion; 
[0022] FIG. 13 is a fragmentary front elevational vieW of 
a horiZontally oriented dancer assembly according to a 
fourth embodiment of the present invention; 

[0023] FIG. 14 is a side elevational vieW of a vertically 
oriented dancer assembly being rotatably mounted accord 
ing to a third embodiment of the present invention; and 

[0024] FIG. 15 is a front elevational vieW of a vertically 
oriented dancer assembly being rotatably mounted accord 
ing to a third embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0025] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein. Rather, these embodiments 
are provided so that this disclosure Will be thorough and 
complete, and Will fully convey the scope of the invention 
to those skilled in the art. Like numbers refer to like 
elements throughout, and single, double, and triple prime 
notation, Where used, indicate similar elements in alternative 
embodiments. 

[0026] FIG. 1 illustrates a laminating apparatus 20 for 
providing a laminated fabric or laminated Web LW for a 
disposable garment such as a toddler brief, adult undergar 
ment, or disposable diaper. The laminating apparatus 20 
preferably includes a laminating frame 21 having upper 22 
and loWer 24 laminating frame regions. The frame 21, for 
eXample, can advantageously be mounted on a manufactur 
ing ?oor or other generally horiZontal support or ?oor 
support surface. 

[0027] The laminating apparatus 20 also has a ?rst roll 31 
of fabric mounted to the upper laminating frame region 22 
so as to provide a ?rst Web W1 of fabric When unWound 
from the ?rst fabric roll 31. A second roll 32 of fabric is 
preferably mounted to the loWer laminating frame region 24 
and positioned adjacent the ?rst fabric roll 31 so as to 
provide a second Web W2 of fabric When unWound from the 
second fabric roll 32. A third redundant roll 33 of fabric also 
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can advantageously be mounted to the upper laminating 
frame region 22 and positioned adjacent the ?rst fabric roll 
31 so as to provide a third Web W3 of fabric When unWound 
from the third fabric roll 33. Likewise, a fourth redundant 
roll 34 of fabric advantageously can be mounted to the loWer 
frame region 24 and positioned adjacent the second and third 
fabric rolls 32, 33 so as to provide a fourth Web W4 of fabric 
When unWound from the fourth fabric roll 34. 

[0028] The rolls 31, 32, 33, 34, and more particularly the 
?rst and third rolls 31, 33, can advantageously be mounted 
to the frame by the use of a lifting assembly Which prefer 
ably includes a frame boom member 25 connected to and 
extending outWardly from the frame 21. A lift adjusting 
member 28 is preferably connected to the boom member 25 
and cooperates With the boom member for adjusting and 
positioning the lift and placement of one of the rolls 31, 32, 
33, 34. A roll engagement member 29 is preferably con 
nected to the lift adjusting member 28 for engagement of one 
of the rolls 31, 32, 33, 34 When lifting a roll for mounting 
or dismounting from the frame 21. 

[0029] As perhaps best illustrated in FIGS. 1-2, the lami 
nating apparatus 20, 20‘ can additionally include a ?rst 
splicer 42, as readily understood by those skilled in the art, 
mounted to the upper laminating frame region 22 for splic 
ing the third Web W3 of fabric to the ?rst Web W1 of fabric. 
A second splicer 44, 44‘ as readily understood by those 
skilled in the art, also is preferably mounted to the loWer 
laminating frame region 24 for splicing the fourth Web W4 
of fabric to the second Web W2 of fabric. For example, once 
the ?rst or second rolls 31, 32 of fabric begin to diminish or 
come to an end thereof, the third and/or fourth fabric rolls 
33, 34 can advantageously be spliced to the ?rst and/or 
second fabric rolls 31, 32 so that little or no interruption or 
doWn time in the manufacturing process occurs. Accord 
ingly, the ?rst and/or second fabric rolls 31, 32 can then be 
replaced by the lifting assembly so that the ?rst and/or 
second fabric rolls 31, 32 can then be respectively spliced to 
the third and fourth fabric rolls 33, 34. The fabric, for 
example, is preferably a non-Woven material, but Woven or 
other laminating materials can advantageously be used as 
Well according to the present invention. The apparatus can 
also advantageously include a plurality of upper and loWer 
auxiliary guide rolls 26, 27 connected to the frame for 
guiding the fabric doWnstream such as to a splicing assem 
bly as illustrated and described further herein. 

[0030] As illustrated in FIGS. 1-2 and 10-15, the laminat 
ing apparatus 20, 20‘, 20“, 20“‘ also preferably includes 
fabric dance controlling means mounted to the laminating 
frame 21, positioned doWnstream from at least the ?rst and 
second fabric rolls 31, 32, and preferably also doWnstream 
from the third and fourth fabric rolls 33, 34, and positioned 
to receive at least the ?rst and second Webs W1, W2 of fabric 
therefrom for dancingly controlling the tension of at least the 
?rst and second Webs W1, W2 of fabric being received from 
at least the ?rst and second fabric rolls 31, 32 and being 
supplied to fabric laminating means, e.g., preferably pro 
vided by a fabric laminator 90 as understood by those skilled 
in the art. The fabric laminator 90 is also preferably mounted 
to the laminating frame 21, positioned doWnstream from the 
fabric dance controlling means, and positioned to receive at 
least the ?rst and second Webs W1, W2 of fabric for 
combiningly laminating at least the ?rst and second Webs 
W1, W2 of fabric, and also preferably the third and fourth 
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Webs W3, W4 of fabric, to thereby provide a laminated Web 
LW of fabric therefrom. The fabric laminator 90 preferably 
includes at least one draW roll 95 for draWing the Webs of 
fabric from the rolls, i.e., through the dancer assemblies 50, 
70 (see FIG. 1). The fabric laminator 90 preferably also 
includes a plurality of guide rollers 92 positioned for guiding 
the Webs to and from the draW roll 95 and an adhesive 
applicator 96 for applying adhesive to at least one of the 
Webs of fabric, e.g., directly or indirectly, so that the 
combined Webs are draWn from or fed from the laminator 90 
further doWnstream for use in disposable garments. 

[0031] The fabric dance controlling means is preferably 
provided by one or more, and more preferably by at least 
tWo, dancer assemblies 50, 70 each positioned to receive one 
of the ?rst and second Webs W1, W2 of fabric for dancingly 
controlling tension in the respective one of the ?rst and 
second Webs W1, W2 of fabric. Each dancer assembly 50, 70 
preferably includes a dancer frame 51, 53, and 71, 72, 73, a 
plurality of spaced-apart fabric guides 74 connected to the 
dancer frame 72, 73 and positioned to receive a Web of fabric 
thereon, and fabric tension controlling means connected to 
the dancer frame 71, 72, 73 for dancingly controlling the 
tension in the Web of fabric during movement across the 
plurality of spaced-apart fabric guides 74. The fabric tension 
controlling means preferably includes a track 55, 85, e.g., 
preferably provided by a pair of spaced-apart, elongate rods, 
connected to the dancer frame 71, 72, 73 and a tension yoke 
60, 80 mounted for slidably folloWing the track 55, 85. The 
tension yoke 80 preferably has a plurality of spaced-apart 
fabric guides 82 positioned to receive the Web of fabric and 
for slidably folloWing the movement of the tension yoke 80 
When folloWing the track 85. The tension yoke 80‘ also 
preferably includes a yoke frame 81‘ to Which the fabric 
guides, e.g., rollers 82‘, are mounted and a pair of track 
folloWers 83‘ connected to the yoke frame 81‘ and mounted 
to the track 85‘, e.g., for slidably moving along each of the 
pair of spaced-apart rods (see, e.g., FIG. 2). 

[0032] The fabric tension controlling means can also 
advantageously include a Weight tension control assembly 
connected to the tension yoke 80“ for Weightingly control 
ling the tension applied from the tension yoke 80“ to the Web 
of fabric positioned thereon. In one embodiment, the Weight 
tension control assembly can advantageously include at least 
one pulley 88, a cable 89 connected to the tension yoke 80“‘ 
and engaging the at least one pulley 88, and a Weight 
adjuster or mounting member 87‘ connected to the cable 89 
so that When the Weight is adjustedly increased, the tension 
provided to the Web of fabric engaged by the tension yoke 
80“‘ is increased and When the Weight is adjustedly 
decreased, the tension provided a Web of fabric engaged by 
the tension yoke 80“‘ is decreased (see, e.g., FIG. 13). In an 
alternative embodiment, the Weight tension control assem 
bly can advantageously be connected more directly to the 
tension yoke 80“ by having the Weight adjuster or mounting 
member 87 be connected directly to and be integrally 
formed With a yoke frame 81“ thereof (see, e.g., FIG. 10). 

[0033] The dancer frame 71“, 72“, 73“ preferably includes 
a pair of spaced-apart dancer frame members 71“, 73“, or 
71“, 72“. The pair of space-apart dancer frame members 71“, 
73“, for example, can longitudinally extend generally par 
allel to each other (see, e.g., FIGS. 11-12) or can have one 
frame member 72“ longitudinally extending in a ?rst direc 
tion and a second one 71“ longitudinally extending in a 
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second direction (see, e.g., FIGS. 2 and 14). The track 85“ 
is preferably connected to each of the pair of spaced-apart 
dancer frame members 71“, 73“, or 71“, 72“ and extends 
therebetWeen. The tension yoke 80“ is preferably positioned 
to slidably folloW the track 85“ betWeen the pair of spaced 
apart dancer frame members 71“, 73“, or 71“, 72“. 

[0034] Additionally, each of the plurality of spaced-apart 
fabric guides 74, 82 of the ?rst and second sets includes at 
least one roller, and more particularly preferably a plurality 
of rollers 74, 82. The ?rst set of a plurality of spaced-apart 
rollers 74 is connected to one of the parallel dancer frame 
members 73 and/or 72, and more preferably is ?xedly 
connected in a non-moving position thereto. Accordingly, 
the plurality of rollers 82 of the tension yoke 80 preferably 
are ?xedly mounted to the yoke frame 81, but slidably move 
With the movement of the tension yoke 80 along the track 85. 
Each of the at least tWo dancer assemblies 50, 70 further 
includes at least tWo spaced-apart rollers 78 positioned 
adjacent at least portions of the dancer frame 71, 72, 73. It 
Will be understood by those skilled in the art that the second 
set of rollers 82 move With the movement of the tension 
yoke 80, but as also understood by those skilled in the art the 
?rst set of fabric guides or rollers 74 could move instead and 
the second set could be more stationarily mounted like the 
?rst set. Also, alternatively, all of or only portions of both 
sets of fabric guides could move as Well according to the 
present invention. 

[0035] The generally parallel pair of spaced-apart dancer 
frame members 71, 73, or 71, 72 are also positioned gen 
erally parallel to a generally horiZontally extending ?oor 
support surface Which supports a frame 21 to Which the 
apparatus 20 is mounted. Alternatively, as best illustrated in 
FIG. 13, the generally parallel pair of spaced-apart frame 
members 71, 73, or 71, 72 can be positioned to longitudi 
nally extend in a plane transverse a generally horiZontally 
extending ?oor support surface Which supports a frame 21 to 
Which the apparatus 20 is mounted. 

[0036] Because a conventional dancer system, for 
example, provides little dynamic response and the tension 
control is non-linear, the apparatus of the present invention 
even further lengthens the arm or moving unit Which pivots 
as compared to the travel distance of the arm. By extending 
the arm past a fulcrum, a counter Weight can be used to offset 
the mass of the dancer rolls. This can be set to provide loW 
or Zero pre-load in the static mode. Such a system can Work 
Well, for example, for controlling the foam used in diaper 
Waistbands. The material feed rate is loW and provides 
plenty of dynamic response. If desired, one or more poti 
entiometers, as understood by those skilled in the art, can be 
used to provide feedback on the position of the dancer rolls 
to automate the control process. The potientiometers can 
also be in electrical communication With a controller, such 
as a microprocessor based control system as understood by 
those skilled in the art, so that enhanced control of the 
apparatus can be achieved. 

[0037] As Web velocities increase and the desired Web 
tension decreases, in some types of conventional dancer 
systems for example, better control of the dancer system is 
desired. Because of the lack of dynamic response in the 
convention dancer systems, a con?ict can arise betWeen the 
desire for long arms Which can provide better tangent Zones 
or movement ranges. To increase the amount of stored 
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material, the apparatus adds dancer rolls as illustrated. This 
also advantageously decreases the amount of the Web ten 
sion, but increases the bearing drag and dancer mass. In turn, 
this leads to greater hysterisis and loWer frequency response. 
The arc from the arm can cause the Web roller angles to 
change and reduce linearity. The apparatus, hoWever, 
addresses these problems by alloWing the moving rolls to 
stay in a desired alignment such as illustrated. More impor 
tantly, hoWever, the apparatus as illustrated preferably uses 
linear bearings as understood by those skilled in the art to 
increase Web material storage, enhance Web material stay at 
a desired angle, and provide multiple Web paths to reduce 
Web tension. The Weight of the dancer rolls of the apparatus 
can advantageously be adjusted to provide the desired Web 
tension. The frame members, as illustrated, also can advan 
tageously be holloW, such as holloW shafts, to reduce dancer 
mass. This design, as illustrated, also advantageously pro 
vides offset rolls for strength as Well. 

[0038] Further, as perhaps best illustrated in FIGS. 2-9, a 
laminating apparatus 20 of the present invention preferably 
also includes a plurality of air shaft assemblies 35 connected 
to the laminating frame 21. Each of the plurality of air shaft 
assemblies 35 preferably includes a gear housing 37, at least 
one gear 47, 48 positioned in the gear housing 37, and an air 
shaft 36 rotatably mounted to the gear housing 37 and being 
positioned to mount one of the rolls 31, 32, 33, 34 of fabric 
thereon (see, e.g., FIG. 9). The rotatable air shaft 36 
includes an elongate shaft rod body and a plurality of roll 
engagement members 41 slidably movable betWeen a ?rst 
retracted position When positioned substantially ?ush With 
the shaft rod body and a second extended position When 
positioned to extend outWardly from the shaft rod body and 
abuttingly contact an inner surface of a roll of fabric 
mounted thereon (see FIGS. 3-8). Also, each of the plurality 
of air shaft assemblies 35 also includes a motor 38 connected 
to the gear housing 37 for imparting rotary motion to the 
rotatable air shaft through the at least one gear, e.g., a 
Worm-type gear 47 and a sprocket-type gear 48, positioned 
in the gear housing 37 and a gaseous supply, e.g., a com 
pressed air supply 39, for supplying a gas to the air shaft 
through the air lines 40 during rotary movement of the shaft 
36 to thereby enhance the engagement of the roll engage 
ment members 41 With one of the rolls 31, 32, 33, 34 of 
fabric mounted thereon. 

[0039] As illustrated in FIGS. 1-15, the present invention 
also advantageously provides methods of laminating fabric 
for a disposable garment. A method preferably includes 
mounting a ?rst roll 31 of fabric to a frame 21 so as to 
provide a ?rst Web W1 of fabric When unWound from the 
?rst fabric roll 31, mounting a second roll 32 of fabric to the 
frame 21 and positioned adjacent the ?rst fabric roll 31 so as 
to provide a second Web W2 of fabric When unWound from 
the second fabric roll 32, dancingly controlling the tension 
of at least one of the ?rst and second Webs W1, W2 of fabric 
being received from at least one of the ?rst and second fabric 
rolls 31, 32, and combiningly laminating the ?rst and second 
Webs W1, W2 of fabric to thereby provide a laminated Web 
LW of fabric. The dancingly controlling step can advanta 
geously include providing at least one dancer assembly 50, 
70 positioned to receive one of the ?rst and second Webs 
W1, W2 of fabric for dancingly controlling tension in the 
respective one of the ?rst and second Webs W1, W2 of 
fabric. 
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[0040] The method can also have the at least one dancer 
assembly 50, 70 including a dancer frame 71, 72, 73, a ?rst 
set of a plurality of spaced-apart fabric guides 74 connected 
to the dancer frame 71, 72, 73, a track 85 connected to the 
dancer frame 71, 72, 73, and a tension yoke 80 mounted to 
the track 85. The method can further include slidably 
moving the tension yoke 80 to folloW the track 85. 

[0041] The method can further include Weightingly con 
trolling the tension applied from the tension yoke 80 to the 
Web of fabric positioned thereon. The step of Weightingly 
controlling the tension preferably includes adjustably 
increasing the Weight of the tension yoke 80 to thereby 
increase the tension applied to the Web of fabric. The step of 
Weightingly controlling the tension can also include adjust 
ably decreasing the Weight of the tension yoke 80 to thereby 
increase the tension applied to the Web of fabric. 

[0042] The method can still further include mounting a 
third redundant roll 33 of fabric to the frame 21 and 
positioned adjacent the ?rst fabric roll 31 so as to provide a 
third Web W# of fabric When unWound from the third fabric 
roll 33, mounting a fourth redundant roll 34 of fabric to the 
frame 21 and positioned adjacent the second and third fabric 
rolls 32, 33 so as to provide a fourth Web W4 of fabric When 
unWound from the fourth fabric roll 34, positioning a ?rst 
splicer 42 on the frame 21 for splicing the third Web W3 of 
fabric to the ?rst Web W1 of fabric, and positioning a second 
splicer 44 on the frame 21 for splicing the fourth Web W4 of 
fabric to the second Web W2 of fabric. 

[0043] Another method of laminating fabric for a dispos 
able garment according to the present invention preferably 
includes dancingly controlling the tension of at least one of 
?rst and second Webs W1, W2 of fabric being received from 
at least one of respective ?rst and second fabric rolls 31, 32 
and combiningly laminating the ?rst and second Webs W1, 
W2 of fabric to thereby provide a laminated Web LW of 
fabric therefrom. 

[0044] This method can also advantageously have the 
dancingly controlling step including providing at least one 
dancer assembly 50, 70 positioned to receive one of the ?rst 
and second Webs W1, W2 of fabric for dancingly controlling 
tension in the respective one of the ?rst and second Webs 
W1, W2 of fabric and Weightingly controlling the tension 
applied from the at least one dancer assembly 50, 70 to the 
Web of fabric positioned thereon. The step of Weightingly 
controlling the tension preferably includes adjustably 
increasing the Weight of at least one fabric guide 82 engag 
ing a portion of the Web of fabric to thereby increase the 
tension applied to the Web of fabric and adjustably decreas 
ing the Weight of at least one fabric guide 82 engaging the 
Web of fabric to thereby decrease the tension applied to the 
Web of fabric. 

[0045] A method of controlling tension in a Web of fabric 
is also provided according to the present invention. A 
method preferably includes providing at least one dancer 
assembly 50, 70 having ?rst and second sets of a plurality of 
spaced-apart fabric guides 74, 82 positioned to receive a Web 
of fabric thereon. The ?rst set of fabric guides 74 is also 
preferably spaced-apart from the second set of fabric guides 
82. The method further includes positioning a Web of fabric 
on the ?rst and second sets of a plurality of spaced-apart 
fabric guides 74, 82, moving the Web of fabric across the 
?rst and second sets of a plurality of spaced-apart fabric 
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guides 74, 82, and dancingly moving at least one set 82 of 
the ?rst and second sets of a plurality of fabric guides 74, 82 
during movement of the Web of fabric across the ?rst and 
second sets of a plurality of spaced-apart fabric guides 74, 
82. 

[0046] The method can also have the dancingly moving 
step including Weightingly controlling the tension applied 
from the at least one dancer assembly 50, 70 to the Web of 
fabric positioned thereon. The Weightingly controlling of the 
tension can be provided by adjustably increasing the Weight 
of at least one of the plurality of fabric guides 82 of the ?rst 
and second sets of a plurality of fabric guides 74, 82 Which 
dancingly move to thereby increase the tension applied to 
the Web of fabric. The Weightingly controlling the tension 
step can also advantageously include adjustably decreasing 
the Weight of at least one of the plurality of fabric guides 82 
of the ?rst and second sets of a plurality of fabric guides 74, 
82 Which dancingly move to thereby decrease the tension 
applied to the Web of fabric. 

[0047] Other aspects of the dancer assemblies 50, 70 can 
also be seen in co-pending U.S. patent application Ser. No. 

by the same inventors ?led on Jun. 3, 1998 and 
Which is incorporated herein by reference in its entirety. 

[0048] Many modi?cations and other embodiments of the 
invention Will come to the mind of one skilled in the art 
having the bene?t of the teachings presented in the forego 
ing descriptions and the associated draWings. Therefore, it is 
to be understood that the invention is not to be limited to the 
speci?c embodiments disclosed, and that modi?cations and 
embodiments are intended to be included Within the scope of 
the appended claims. 

That Which is claimed: 
1. Alaminating apparatus for providing a laminated fabric 

for a disposable garment, the apparatus comprising: 

a laminating frame having upper and loWer laminating 
frame regions; 

a ?rst roll of fabric mounted to the upper laminating frame 
region so as to provide a ?rst Web of fabric When 
unWound from said ?rst fabric roll; 

a second roll of fabric mounted to the loWer laminating 
frame region and positioned adjacent said ?rst fabric 
roll so as to provide a second Web of fabric When 
unWound from said second fabric roll; 

a third redundant roll of fabric mounted to the upper 
laminating frame region and positioned adjacent said 
?rst fabric roll so as to provide a third Web of fabric 
When unWound from said third fabric roll; 

a fourth redundant roll of fabric mounted to the loWer 
frame region and positioned adjacent said second and 
third fabric rolls so as to provide a fourth Web of fabric 
When unWound from said fourth fabric roll; 

a ?rst splicer mounted to the upper laminating frame 
region for splicing the third Web of fabric to the ?rst 
Web of fabric; 

a second splicer mounted to the loWer laminating frame 
region for splicing the fourth Web of fabric to the 
second Web of fabric; 
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fabric dance controlling means mounted to the laminating 
frame, positioned downstream from at least the ?rst and 
second fabric rolls, and positioned to receive at least the 
?rst and second Webs of fabric therefrom for dancingly 
controlling the tension of at least the ?rst and second 
Webs of fabric being received from at least the ?rst and 
second fabric rolls; and 

fabric laminating means mounted to the laminating frame, 
positioned doWnstream from said fabric dance control 
ling means, and positioned to receive at least the ?rst 
and second Webs of fabric for combiningly laminating 
at least the ?rst and second Webs of fabric to thereby 
provide a laminated Web of fabric therefrom. 

2. An apparatus as de?ned in claim 1, Wherein said fabric 
dance controlling means includes at least tWo dancer assem 
blies each positioned to receive one of the ?rst and second 
Webs of fabric for dancingly controlling tension in the 
respective one of the ?rst and second Webs of fabric. 

3. An apparatus as de?ned in claim 2, Wherein each of the 
at least tWo dancer assemblies includes a dancer frame, a 
?rst set of a plurality of spaced-apart fabric guides con 
nected to the dancer frame, a track connected to the dancer 
frame, and a tension yoke mounted for slidably folloWing 
said track, said tension yoke including a second set of a 
plurality of spaced-apart fabric guides positioned for slid 
ably folloWing the movement of said tension yoke When 
folloWing said track. 

4. An apparatus as de?ned in claim 3, Wherein the dancer 
frame of each of said at least tWo dancer assemblies includes 
a pair of space-apart dancer frame members, said pair of 
space-apart dancer frame members longitudinally extending 
generally parallel to each other, said track being connected 
to each of said pair of spaced-apart dancer frame members 
and extending therebetWeen, said tension yoke being posi 
tioned to slidably folloW said track betWeen said generally 
parallel pair of spaced-apart dancer frame members. 

5. An apparatus as de?ned in claim 4, Wherein said 
laminating frame is mounted on a generally horiZontally 
extending surface, and Wherein said generally parallel pair 
of spaced-apart dancer frame members are also positioned 
generally parallel to the generally horiZontally extending 
surface. 

6. An apparatus as de?ned in claim 4, Wherein said 
laminating frame is mounted on a generally horiZontally 
extending surface, and Wherein each of said generally par 
allel pair of spaced-apart frame members is positioned to 
longitudinally extend in a plane transverse the generally 
horiZontally extending surface. 

7. An apparatus as de?ned in claim 4, Wherein each of said 
plurality of spaced-apart fabric guides of said ?rst and 
second sets includes at least one roller, said ?rst set of a 
plurality of spaced-apart rollers being connected to only one 
of said generally parallel pair of spaced-apart dancer frame 
members, and Wherein each of said at least tWo dancer 
assemblies further includes at least tWo spaced-apart rollers 
mounted to the laminating frame. 

8. An apparatus as de?ned in claim 3, Wherein each of said 
at least tWo dancer assemblies further includes a Weight 
tension control assembly connected to said tension yoke for 
Weightingly controlling the tension applied from said ten 
sion yoke to a Web of fabric positioned thereon. 

9. An apparatus as de?ned in claim 8, Wherein said Weight 
tension control assembly includes at least one pulley, a cable 
connected to said tension yoke and engaging said at least one 
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pulley, and a Weight adjuster connected to said cable so that 
When the Weight is adjustedly increased, the tension pro 
vided to the Web of fabric engaged by said tension yoke is 
increased and When the Weight is adjustedly decreased, the 
tension provided the Web of fabric engaged by said tension 
yoke is decreased. 

10. An apparatus as de?ned in claim 1, further comprising 
a plurality of air shaft assemblies connected to said lami 
nating frame, each of said plurality of air shaft assemblies 
including a gear housing, at least one gear positioned in said 
gear housing, and a rotatable air shaft mounted to said gear 
housing and being positioned to mount one of the rolls of 
fabric thereon, the rotatable air shaft including an elongate 
shaft rod body and a plurality of roll engagement members 
slidably movable betWeen a ?rst retracted position When 
positioned substantially ?ush With said shaft rod body and a 
second extended position When positioned to extend out 
Wardly from said shaft rod body and abuttingly contact an 
inner surface of a roll of fabric mounted thereon. 

11. An apparatus as de?ned in claim 10, Wherein each of 
said plurality of air shaft assemblies also includes a motor 
connected to said gear housing for imparting rotary motion 
to said rotatable air shaft through the at least one gear 
positioned in said gear housing and a gaseous supply for 
supplying a gas to the air shaft during rotary movement 
thereof to thereby enhance the engagement of the roll 
engagement members With the roll of fabric mounted 
thereon. 

12. A laminating apparatus for providing a laminated 
fabric for a disposable garment, the apparatus comprising: 

a laminating frame; 

a ?rst roll of fabric mounted to the laminating frame so as 
to provide a ?rst Web of fabric When unWound from 
said ?rst fabric roll; 

a second roll of fabric mounted to the laminating frame 
and positioned adjacent said ?rst fabric roll so as to 
provide a second Web of fabric When unWound from 
said second fabric roll; 

fabric dance controlling means positioned doWnstream 
from the ?rst and second fabric rolls and positioned to 
receive the ?rst and second Webs of fabric therefrom 
for dancingly controlling the tension of the ?rst and 
second Webs of fabric being received from the ?rst and 
second fabric rolls; and 

fabric laminating means positioned doWnstream from said 
fabric dance controlling means and positioned to 
receive the ?rst and second Webs of fabric for combin 
ingly laminating the ?rst and second Webs of fabric to 
thereby provide a laminated Web of fabric therefrom. 

13. An apparatus as de?ned in claim 12, Wherein said 
fabric dance controlling means includes at least tWo dancer 
assemblies each positioned to receive one of the ?rst and 
second Webs of fabric for dancingly controlling tension in 
the respective one of the ?rst and second Webs of fabric. 

14. An apparatus as de?ned in claim 13, Wherein each of 
the at least tWo dancer assemblies includes a dancer frame, 
a ?rst set of a plurality of spaced-apart fabric guides con 
nected to the dancer frame, a track connected to the dancer 
frame, and a tension yoke mounted for slidably folloWing 
said track, said tension yoke including a second set of a 
plurality of spaced-apart fabric guides positioned for slid 
ably folloWing the movement of said tension yoke When 
folloWing said track. 
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15. An apparatus as de?ned in claim 14, wherein the 
dancer frame of each of said at least tWo dancer assemblies 
includes a pair of space-apart dancer frame members, said 
pair of space-apart dancer frame members longitudinally 
extending generally parallel to each other, said track being 
connected to each of said pair of spaced-apart dancer frame 
members and extending therebetWeen, said tension yoke 
being positioned to slidably folloW said track betWeen said 
pair of spaced-apart dancer frame members. 

16. An apparatus as de?ned in claim 15, Wherein said 
laminating frame is mounted on a generally horiZontally 
extending surface, and Wherein said generally parallel pair 
of spaced-apart dancer frame members are also positioned 
generally parallel to the generally horiZontally extending 
surface. 

17. An apparatus as de?ned in claim 15, Wherein said 
laminating frame is mounted on a generally horiZontally 
extending surface, and Wherein each of said generally par 
allel pair of spaced-apart frame members is positioned to 
longitudinally extend in a plane transverse the generally 
horiZontally extending surface. 

18. An apparatus as de?ned in claim 15, Wherein each of 
said plurality of spaced-apart fabric guides of said ?rst and 
second sets includes at least one roller, said ?rst set of a 
plurality of spaced-apart rollers being connected to only one 
of said parallel dancer frame members, and Wherein each of 
said at least tWo dancer assemblies further includes at least 
tWo spaced-apart rollers positioned adjacent the dancer 
frame. 

19. An apparatus as de?ned in claim 18, Wherein each of 
said at least tWo dancer assemblies further includes a Weight 
tension control assembly connected to said tension yoke for 
Weightingly controlling the tension applied from said ten 
sion yoke to a Web of fabric positioned thereon. 

20. An apparatus as de?ned in claim 19, Wherein said 
Weight tension control assembly includes at least one pulley, 
a cable connected to said tension yoke and engaging said at 
least one pulley, and a Weight adjuster connected to said 
cable so that When the Weight is adjustedly increased, the 
tension provided to the Web of fabric engaged by said 
tension yoke is increased and When the Weight is adjustedly 
decreased, the tension provided the Web of fabric engaged 
by said tension yoke is decreased. 

21. An apparatus as de?ned in claim 12, further compris 
ing a third redundant roll of fabric mounted to the upper 
frame region and positioned adjacent said ?rst fabric roll so 
as to provide a third Web of fabric When unWound from said 
third fabric roll, a fourth redundant roll of fabric mounted to 
the loWer frame region and positioned adjacent said second 
and third fabric rolls so as to provide a fourth Web of fabric 
When unWound from said fourth fabric roll, a ?rst splicer 
positioned in the upper frame region for splicing the third 
Web of fabric to the ?rst Web of frame, and a second splicer 
positioned in the loWer frame region for splicing the fourth 
Web of fabric to the second Web of fabric. 

22. An apparatus as de?ned in claim 12, further compris 
ing a third roll of fabric mounted to the upper frame region 
and positioned adjacent said ?rst fabric roll so as to provide 
a third Web of fabric When unWound from said third fabric 
roll and a fourth roll of fabric mounted to the loWer frame 
region and positioned adjacent said second and third fabric 
rolls so as to provide a fourth Web of fabric When unWound 
from said fourth fabric roll. 
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23. An apparatus as de?ned in claim 12, further compris 
ing a plurality of air shaft assemblies connected to said 
frame, each of said plurality of air shaft assemblies including 
a gear housing, at least one gear positioned in said gear 
housing, and a rotatable air shaft mounted to said gear 
housing and being positioned to mount one of the rolls of 
fabric thereon, the rotatable air shaft including an elongate 
shaft rod body and a plurality of roll engagement members 
slidably movable betWeen a ?rst retracted position When 
positioned substantially ?ush With said shaft rod body and a 
second extended position When positioned to extend out 
Wardly from said shaft rod body and abuttingly contact an 
inner surface of a roll of fabric mounted thereon. 

24. An apparatus as de?ned in claim 23, Wherein each of 
said plurality of air shaft assemblies also includes a motor 
connected to said gear housing for imparting rotary motion 
to said rotatable air shaft through the at least one gear 
positioned in said gear housing and a gaseous supply for 
supplying a gas to the air shaft during rotary movement 
thereof to thereby enhance the engagement of the roll 
engagement members With the roll of fabric mounted 
thereon. 

25. A laminating apparatus for providing a laminated 
fabric for a disposable garment, the apparatus comprising: 

a ?rst roll of fabric positioned to provide a ?rst Web of 
fabric When unWound from said ?rst fabric roll; 

a second roll of fabric positioned to provide a second Web 
of fabric When unWound from said second fabric roll; 

a third redundant roll of fabric positioned to provide a 
third Web of fabric When unWound from said third 
fabric roll; 

a fourth redundant roll of fabric positioned to provide a 
fourth Web of fabric When unWound from said fourth 
fabric roll; 

a fabric dance controller positioned doWnstream from at 
least the ?rst and second fabric rolls and positioned to 
receive at least the ?rst and second Webs of fabric 
therefrom to dancingly control the tension of at least 
the ?rst and second Webs of fabric being received from 
at least the ?rst and second fabric rolls; and 

a fabric laminator positioned doWnstream from said fabric 
dance controller and positioned to receive at least the 
?rst and second Webs of fabric to combiningly laminate 
at least the ?rst and second Webs of fabric to thereby 
provide a laminated Web of fabric therefrom. 

26. An apparatus as de?ned in claim 25, Wherein said 
fabric dance controller includes at least tWo dancer assem 
blies each positioned to receive one of the ?rst and second 
Webs of fabric to dancingly control tension in the respective 
one of the ?rst and second Webs of fabric. 

27. An apparatus as de?ned in claim 26, Wherein each of 
the at least tWo dancer assemblies includes a dancer frame, 
a ?rst set of a plurality of spaced-apart fabric guides con 
nected to the dancer frame, a track connected to the dancer 
frame, and a tension yoke mounted for slidably folloWing 
said track, said tension yoke including a second set of a 
plurality of spaced-apart fabric guides positioned for slid 
ably folloWing the movement of said tension yoke When 
folloWing said track. 

28. An apparatus as de?ned in claim 27, Wherein the 
dancer frame of each of said at least tWo dancer assemblies 
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includes a pair of space-apart dancer frame members, said 
pair of space-apart dancer frame members longitudinally 
extending generally parallel to each other, said track being 
connected to each of said pair of spaced-apart dancer frame 
members and extending therebetWeen, said tension yoke 
being positioned to slidably folloW said track betWeen said 
pair of spaced-apart dancer frame members. 

29. An apparatus as de?ned in claim 28, Wherein each of 
said generally parallel pair of spaced-apart dancer frame 
members are also positioned generally parallel to a generally 
horiZontally extending support surface Which supports at 
least the ?rst and second rolls. 

30. An apparatus as de?ned in claim 28, Wherein each of 
said generally parallel pair of spaced-apart frame members 
is positioned to longitudinally extend in a plane transverse a 
generally horiZontally extending support surface Which sup 
ports at least the ?rst and second rolls. 

31. An apparatus as de?ned in claim 28, Wherein each of 
said plurality of spaced-apart fabric guides of said ?rst and 
second sets includes at least one roller, said ?rst set of a 
plurality of spaced-apart rollers being connected to only one 
of said parallel dancer frame members, and Wherein each of 
said at least tWo dancer assemblies further includes at least 
tWo spaced-apart rollers mounted to the laminating frame. 

32. An apparatus as de?ned in claim 29, Wherein each of 
said at least tWo dancer assemblies further includes a Weight 
tension control assembly connected to said tension yoke for 
Weightingly controlling the tension applied from said ten 
sion yoke to a Web of fabric positioned thereon. 

33. An apparatus as de?ned in claim 32, Wherein said 
Weight tension control assembly includes at least one pulley, 
a cable connected to said tension yoke and engaging said at 
least one pulley, and a Weight adjuster connected to said 
cable so that When the Weight is adjustedly increased, the 
tension provided to the Web of fabric engaged by said 
tension yoke is increased and When the Weight is adjustedly 
decreased, the tension provided the Web of fabric engaged 
by said tension yoke is decreased. 

34. An apparatus as de?ned in claim 25, further compris 
ing a plurality of air shaft assemblies connected to said 
laminating frame, each of said plurality of air shaft assem 
blies including a gear housing, at least one gear positioned 
in said gear housing, and a rotatable air shaft mounted to said 
gear housing and being positioned to mount one of the rolls 
of fabric thereon, the rotatable air shaft including an elon 
gate shaft rod body and a plurality of roll engagement 
members slidably movable betWeen a ?rst retracted position 
When positioned substantially ?ush With said shaft rod body 
and a second extended position When positioned to extend 
outWardly from said shaft rod body and abuttingly contact 
an inner surface of a roll of fabric mounted thereon. 

35. An apparatus as de?ned in claim 34, Wherein each of 
said plurality of air shaft assemblies also includes a motor 
connected to said gear housing for imparting rotary motion 
to said rotatable air shaft through the at least one gear 
positioned in said gear housing and a gaseous supply for 
supplying a gas to the air shaft during rotary movement 
thereof to thereby enhance the engagement of the roll 
engagement members With the roll of fabric mounted 
thereon. 

36. An apparatus as de?ned in claim 35, further compris 
ing a ?rst splicer mounted to the upper laminating frame 
region for splicing the third Web of fabric to the ?rst Web of 

Nov. 29, 2001 

frame and a second splicer mounted to the loWer laminating 
frame region for splicing the fourth Web of fabric to the 
second Web of fabric. 

37. A method of laminating fabric for a disposable gar 
ment, the method comprising the steps of: 

mounting a ?rst roll of fabric to a frame so as to provide 
a ?rst Web of fabric When unWound from the ?rst fabric 

roll; 
mounting a second roll of fabric to the frame and posi 

tioned adjacent the ?rst fabric roll so as to provide a 
second Web of fabric When unWound from the second 
fabric roll; 

dancingly controlling the tension of at least one of the ?rst 
and second Webs of fabric being received from at least 
one of the ?rst and second fabric rolls; and 

combiningly laminating the ?rst and second Webs of 
fabric to thereby provide a laminated Web of fabric 
therefrom. 

38. A method as de?ned in claim 37, Wherein the danc 
ingly controlling step includes providing at least one dancer 
assembly positioned to receive one of the ?rst and second 
Webs of fabric for dancingly controlling tension in the 
respective one of the ?rst and second Webs of fabric. 

39. A method as de?ned in claim 38, Wherein the at least 
one dancer assembly includes a dancer frame, a ?rst set of 
a plurality of spaced-apart fabric guides connected to the 
dancer frame, a track connected to the dancer frame, and a 
tension yoke mounted to the track, and the method further 
comprising slidably moving the tension yoke to folloW the 
track. 

40. A method as de?ned in claim 39, Wherein the tension 
yoke includes a second set of a plurality of spaced-apart 
fabric guides positioned for slidably folloWing the move 
ment of the tension yoke When folloWing the track. 

41. A method as de?ned in claim 40, Wherein the dancer 
frame of the at least one dancer assembly includes a pair of 
space-apart dancer frame members, the pair of space-apart 
dancer frame members longitudinally extending generally 
parallel to each other, the track being connected to each of 
the pair of spaced-apart dancer frame members and extend 
ing therebetWeen, the tension yoke being positioned to 
slidably folloW the track betWeen the pair of spaced-apart 
dancer frame members. 

42. A method as de?ned in claim 41, further comprising 
mounting the at least one dancer assembly to a frame 
positioned on a generally horiZontally extending ?oor sup 
port surface, and Wherein the mounting of the at least one 
dancer assembly includes mounting each of the generally 
parallel pair of spaced-apart dancer frame members gener 
ally parallel to the generally horiZontally extending ?oor 
surface. 

43. A method as de?ned in claim 41, further comprising 
mounting the at least one dancer assembly to a frame 
positioned on a generally horiZontally extending ?oor sup 
port surface, and Wherein the mounting of the at least one 
dancer assembly includes mounting each of the generally 
parallel pair of spaced-apart dancer frame members trans 
verse to the generally horiZontally extending ?oor surface. 

44. A method as de?ned in claim 41, Wherein each of the 
plurality of spaced-apart fabric guides of the ?rst and second 
sets includes at least one roller, the ?rst set of a plurality of 
spaced-apart rollers being connected to only one of the 
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generally parallel dancer frame members, and Wherein the at 
least one dancer assembly further includes at least tWo 
spaced-apart rollers positioned adjacent the dancer frame. 

45. A method as de?ned in claim 41, further comprising 
Weightingly controlling the tension applied from the tension 
yoke to the Web of fabric positioned thereon. 

46. A method as de?ned in claim 45, Wherein the step of 
Weightingly controlling the tension includes adjustably 
increasing the Weight of the tension yoke to thereby increase 
the tension applied to the Web of fabric. 

47. A method as de?ned in claim 45, Wherein the step of 
Weightingly controlling the tension includes adjustably 
decreasing the Weight of the tension yoke to thereby increase 
the tension applied to the Web of fabric. 

48. A method as de?ned in claim 47, further comprising 
mounting a third redundant roll of fabric to the frame and 
positioned adjacent the ?rst fabric roll so as to provide a 
third Web of fabric When unWound from the third fabric roll, 
mounting a fourth redundant roll of fabric to the frame and 
positioned adjacent the second and third fabric rolls so as to 
provide a fourth Web of fabric When unWound from the 
fourth fabric roll, positioning a ?rst splicer on the frame for 
splicing the third Web of fabric to the ?rst Web of fabric, and 
positioning a second splicer on the frame for splicing the 
fourth Web of fabric to the second Web of fabric. 

49. A method as de?ned in claim 48, Wherein each of the 
?rst and second fabric rolls are mounted on an air shaft 
rotatably connected to the frame, and the method further 
comprising supplying a gas to the air shaft during rotation 
thereof. 
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50. A method of laminating fabric for a disposable gar 
ment, the method comprising the steps of: 

dancingly controlling the tension of at least one of ?rst 
and second Webs of fabric being received from at least 
one of respective ?rst and second fabric rolls; and 

combiningly laminating the ?rst and second Webs of 
fabric to thereby provide a laminated Web of fabric 
therefrom. 

51. A method as de?ned in claim 50, Wherein the danc 
ingly controlling step includes providing at least one dancer 
assembly positioned to receive one of the ?rst and second 
Webs of fabric for dancingly controlling tension in the 
respective one of the ?rst and second Webs of fabric. 

52. A method as de?ned in claim 51, Wherein the danc 
ingly controlling step further includes Weightingly control 
ling the tension applied from the at least one dancer assem 
bly to the Web of fabric positioned thereon. 

53. A method as de?ned in claim 52, Wherein the step of 
Weightingly controlling the tension includes adjustably 
increasing the Weight of at least one fabric guide engaging 
a portion of the Web of fabric to thereby increase the tension 
applied to the Web of fabric. 

54. A method as de?ned in claim 52, Wherein the step of 
Weightingly controlling the tension includes adjustably 
decreasing the Weight of at least one fabric guide engaging 
the Web of fabric to thereby decrease the tension applied to 
the Web of fabric. 


