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1. 

SEALED EDGE CUTTING METHOD 
This is a continuation of application Ser. No. 

834,641, filed June 19, 1969, now abandoned. 
This invention relates generally to methods and appa 

ratus for forming a thermoplastic type selvage in a tex 
tile material and more particularly to methods and ap 
paratus for continuously forming from a roll of material 
such items as diapers, handkerchiefs, etc., which are 
automatically sealed with a thermoplastic film and cut 
from the roll to provide sealed selvedges to prevent un 
raveling. 

Prior to this invention it was known to heat seal a 
strip of thermoplastic material transverse to the longi 
tudinal direction of a roll of fabric and cut such seal 
substantially in the center thereof to form individual 
sealed edge products. An example of such a machine 
is shown in U.S. Pat. No. 3,385,747 wherein a roll of 
fabric is sealed in the weft direction. This machine 
takes single width fabric with woven selvedges in the 
warp direction and provides a product with only two 
sealed edges. Economically, it is desirable to take wide 
widths of fabric and seal longitudinal portions thereof 
and then sever the sealed portions substantially in the 
center thereof to provide a plurality of longitudinal ex 
tending sealed separated strips of fabric. These por 
tions can then be automatically supplied to a machine 
which simultaneously transversely seals all the sepa 
rated strips in the weft direction and then simulta 
neously severs the separated strips substantially in the 
center of the transverse seals to provide a plurality of 
individual textile products with edges sealed to prevent 
unraveling of the selvedges. 
Therefore, it is an object of the invention to provide 

a method and apparatus which automatically provides 
a plurality of sealed edge products from a single width 
of fabric. 
Another object of the invention is to provide a 

method of and apparatus to apply a thermoplastic ma 
terial in the longitudinal and transverse direction of a 
fabric to produce a produce which has all the edges 
thereof sealed. . 

Other objects and advantages will become readily ap 
parent as the specification proceeds to describe the in 
vention in which: 
FIG. 1 is a schematic representation of the preferred 

method and apparatus to produce a sealed edge prod 
uct, 
FIGS. 2 and 3 show products produced by the appa 

ratus shown in FIGS. and 4; 
FIG. 4 is a perspective blown-up view of the trans 

verse sealing portion of the machine; 
FIG. 5 is an enlarged end view of the apron system 

shown in FIG. 4; 
FIG. 6 is an enlarged end view of the output nip rolls 

and conveyor shown in FIG. 4; and 
FIGS. 7-11 show schematically the sequence of seal 

ing and cutting the fabric. 
In the preferred form of the invention sealed edge 

fabrics are being produced continuously from a roll of 
material. A roll of fabric of sufficient width to produce 
two of a desired product such as diapers, towels, etc., 
has a strip of thermoplastic film such as polyvinyl chlo 
ride, nylon-6, etc., heat sealed thereto in the longitudi 
nal direction of the fabric. Then the fabric is slit in the 
middle of the seal to provide two lengths of fabric and 
preferably supplied continuously to a machine which 
heats seals another strip of thermoplastic film across 
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the whole width of each the lengths of fabric. As with 
the above-mentioned longitudinal seal, the film mate 
rial can be polyvinyl chloride, nylon-6, or any other 
suitable material. Each of the lengths of fabric are then 
cut approximately in the center of the seal across the 
width thereof to provide a sealed edge product. Nor 
mally the longitudinal direction of the fabric is the warp 
direction and the width of the roll of fabric is the fill or 
weft direction. - 

FIG. 2 and 3 represent products obtained from the 
herein-disclosed invention. FIG. 2 shows a product 10 
which has all four edges sealed with a thermoplastic 
seal 11. The product of FIG.3 is obtained when the roll 
of fabric slit longitudinally has a selvedge 12 finished 
on the loom so it is only necessary to provide thermo 
plastic seals 11 on three edges thereof. 
Looking now to FIG. 1, the machine schematically 

represented shows an arrangement wherein one of each 
of the products of FIGS. 2 and 3 are obtained on each 
cycle of the machine. It is obvious that two products 
like FIGS. 2 or 3 can be obtained depending on 
whether none, one or two of the selvedges of the roll 
of fabric 14 are finished or hemmed prior to introduc 
tion into the machine. 

In FIG. 1 the overall machine to produce the prod 
ucts of FIGS. 2 and 3 is schematically shown. The roll 
of fabric 14 to be sealed is supported on a dolly 16, the 
transverse position of which is controlled by a conven 
tional edge guide device. Briefly, the edge guide device 
consists of a sensing element 18 which senses the edge 
of the fabric 14 and if the edge of the fabric 14 is not 
properly positioned a signal will be relayed to the con 
trol member 20 to move the dolly in one direction or 
the other. In the preferred form of the invention, the 
system employed is hydraulic and the dolly 16 is moved 
back and forth by a hydraulic piston. Such a system is 
conventional and per se is not part of the invention. 
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In the preferred form of the invention, the fabric 14 
passes under idler rolls 22 and 24 into the nip of feed 
rolls 26 and 28 from whence it is supplied under dancer 
roll 30 and idler roll 32 into the nip of sealing rolls, gen 
erally designated 34 and 36. Preferably, the rolls 34 
and 36 are driven at a speed slightly faster than the nip 
rolls 26 and 28 in order to maintain a pre-determined 
tension in the fabric between the two pairs of rolls. 
Dancer roll 30 automatically controls the speed of roll 
26 depending on the vertical position of the dancer roll 
in a manner such as that disclosed in U.S. Pat. No. 
3,385,747. 
As discussed briefly before, it is preferred to provide 

seals on the fabric made from suitable thermoplastic 
polymer film such as polyvinyl chlorine, nylon-6, etc. 
In the use of such films certain variables have to be 
taken into consideration such as the pressure exerted 
on the film-fabric sandwich in the sealing nip, the tem 
perature of the hot surfaces of the nip, the temperature 
of the fabric entering the nip, the temperature of the 
film entering the nip, thickness and construction of the 
fabric, thickness and constituency of the film, the speed 
at which the fabric passes through, the tension of the 
fabric and the tension of the film entering the nip. Also 
it is felt that the temperature of the film in the hot nip 
must be at least at the softening point to allow the poly 
mers to flow into the fabric. As an example the soften 
ing temperature of a 3.5 mil thick polyvinyl chloride 
plasticized polymer film is about 350F. To provide the 
best means to maintain such temperature it is felt that 
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the temperature and speed of the fabric and film com 
ing together at the nip of rolls 34 and 36 should be con 
trolled. If these variables are not controlled, various de 
fects in the seal will occur depending on the type of 
variance. For example, if the film is not sufficiently 
warm, the flow into the fabric may be insufficient and 
poor seal adherence may result. If the fabric tempera 
ture is not sufficiently high, or if the hot surfaces of the 
pressure nip, are not at a sufficiently high temperature, 
the fabric and film will be quenched at some tempera 
ture below the softening point and again poor seal ad 
herence will result. conversely, if the fbric temperature 
exceeds the desired temperature to an extent that the 
fabric becomes dehydrated discoloration of the fabric 
can result. In the use of polyvinyl chloride the film tem 
perature prior to entering the nip must be such that it 
does not approach the softening temperature to pre 
vent loss of dimensional stability and consequently the 
production of irregular seals. Further, the pressure at 
the nip has to be sufficient to cause the softened film 
to adequately penetrate the fabric. 

It can be readily seen from the above that certain 
conditions must be met once the fabric and film have 
been selected. As previously discussed, the fabric 14 is 
delivered from the nip rolls 26 and 28 to the nip of roll 
members 34 and 36 at a pre-determined tension and 
speed. Depending on the speed selected the fabric can 
be pre-heated in the area of the longitudinal seal by 
pre-heaters 38 above and below the fabric. Pre-heaters 
38, preferably, are infrared lamps which provide radi 
ant energy for pre-heating of the fabric. Schematically 
shown are pneumatically actuated pistons 40 which are 
actuated by a fabric temperature sensing device, not 
shown, to actuate members 4 to open and close shut 
ters on the pre-heaters 38 in response to the tempera 
ture sensed to control the heat supplied to the fabric. 
At slow fabric delivery speeds such as 12-14 yards/mi 
nute, pre-heaters 38 normally would not be actuated 
since the fabric has sufficient time to be heated by the 
hot portion of the roll members 34 and 36. 

Rolls members 34 and 36 consists of rubber covered 
carrier rolls 42 and cast iron heated rolls 44 and 45 to 
heat seal the film 46 into the fabric 14. Preferably, the 
cast iron rolls are heated by electrical cartridge heaters 
(not shown). Cast iron rolls 44 and 45 are preferably 
treated with a release agent such as silicone to provide 
the hot roll surfaces with improved release properties. 
The number of cast iron rolls employed is dependent 
upon the number of longitudinal seals laid upon the 
fabric. In the preferred embodiment, since it is desired 
to lay down two seals 49 two pairs of cast iron rolls 44 
and 45 employed. To provide controlled nip pressure 
to the rolls 42, 44 and 45 yoke members 48 and 50 are 
pivotally secured at 52 and held in nip forming relation 
ship with the lower rolls by the application of pressure 
from the pneumatically actuated cylinders 54. Semi 
circular fabric lifter members 56 actuated by pneumati 
cally actuated cylinder 58 are provided to lift the fabric 
14 off the lower hot rolls 44 when the upper rolls 42 
and 45 have been automatically pivoted away from the 
lower rolls when the machine is stopped. 
The film 46 to be sealed to the fabric is provided in 

roll form on film carriers 60 mounted on the machine. 
Preferably, the carriers 60 contain more than one film 
roll 62 so that the application of film to the fabric can 
be continuous so that one roll of film can be automati 
cally threaded up as another roll is running out. The 
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4. 
film 46 is supplied over an adjustable mounted roll 64 
onto the hot surface of the upper hot roll 45 prior to en 
trance into the nip of the rolls 44. The amount of wrap 
of the film 46 around the upper roll 45 is dependent on 
the amount of pre-heat necessary for the film to be 
heated to a molten state without it losing its form or 
continuity and is a function fo roll speed, hot roll tem 
perature and film properties. This amount of wrap is 
controlled by the position of the driven roll 64 relative 
to the peripheral surface of the upper hot roll 45. 
As pointed out before, the lower roll member 34 is 

driven so that the fabric 14 is drawn into the nip of rolls 
42, 44 and 45 s the molten film 46 is applied thereto 
and penetrates the fabric 14 due to the pressure be 
tween the upper and lower hot rolls 44. In the preferred 
form of the invention the fabric from the longitudinal 
sealing machine is supplied to another mechanism 
which also places a transverse seal upon the fabric but 
it is within the scope of the invention to take up the fab 
ric on a suitable take-up roll after it has been sealed 
longitudinally and cut. It has been found that when the 
fabric is supplied to a transverse sealing mechanism 
there is sufficient time for the longitudinal seal to set so 
additional cooling is not necessary since the production 
rate of the transverse sealing mechanism is compara 
tively slow. If it is desired to take up the fabric immedi 
ately after longitudinal sealing and cutting cooling cans 
or rolls should be used in order to set the seal before 
take-up. 
As shown in FIG. 1 the fabric 14 with the longitudinal 

seals 49 thereon passes over a pair of fixed bars 66 and 
68 to a pair of score cutters 70 and 72, the cutting pres 
sure of which is controlled by pneumatic pistons 74 and 
76. As is well known in the art, score cutting, a cutting 
edge bearing on a hardened surface 78, has a squeezing 
type separation, which when applied to a still plastic 
seal forces the seal around the severed yarns. The fixed 
bars 66 and 68 tend to squeeze out and smooth out the 
surface of the longitudinal seal 48 so that the cutters 70 
and 72 do not pick up portions of the still tacky seal. 
Thusly, it is an advantage to slit the longitudinal seals 
49 by score cutting immediately downstream of the seal 
application Zone because of easy registry of the cutter 
to the seal and quality of the sealed edge. 
The tension is maintained on the fabric 14 after pas 

sage through the nip of roll members 34 and 36 by a 
pair of nip rolls 78 and 80 driven at a speed slightly 
higher than the speed of the roll members 34 and 36. 
Nip rolls 78 and 80 and roll members 34 and 36 prefer 
ably are driven continuously by the same motor as rolls 
34.36, 78 and 80 and the dancer roll 30 can then be 
eliminated since the dancer roll 82 which controls the 
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speed of the above-mentioned in a manner similar to 
that disclosed in U.S. Pat. No. 3,385,747 will then also 
control the speed of rolls 26 and 28. Dancer roll 82 
within a narrow range also acts as an accumulator since 
the transverse sealing mechanism operates intermit 
tently while the longitudinal sealing portion of the ma 
chine operates continuously. The dancer roll 82, when 
the transverse sealing mechanism is not taking fabric, 
moves downwardly as the longitudinal sealing portion 
of the machine continues to supply longitudinally 
sealed fabric. 
From the dancer roll 82 the longitudinally sealed fab 

ric 24 is supplied under an idler roll 84 to the nip of the 
intermittenly driven input rolls 86 and 88 of the trans 
verse sealing mechanism of the machine. The input nip 
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rolls 86 and 88 and the output nip rolls 90 and 92 are 
driven by pneumatically actuated piston 93 which, 
when actuated, pulls the chain 94 to the left against the 
bias of spring 96 to rotate sprocket 98 which in turn 
through suitable mechanical linkage rotates the bottom 
rolls 86 and 90 a pre-determined distance in one direc 
tion only. The pre-determined distance of rotation of 
the rolls 86 and 90 determines the length of fabric be 
tween transverse seals and can be adjusted to obtain 
various length products by adjusting the stroke of the 
piston 93. Located under the fabric 14 between the 
input and output rolls is a continuously rotating apron 
system 100 for reasons hereinafter explained. To pre 
vent the fabric 14 from engaging the upper surface of 
the apron system 100 when the fabric 14 is held be 
tween the nips of the input and output rolls the nip of 
the output rolls 90 and 92 is located slightly higher than 
the nip of the input rolls 86 and 88. To provide tension 
in the fabric between the input and output rolls the out 
put rolls 90 and 929 are driven at a speed greater than 
the input rolls 86 and 88. This differential speed be 
tween the rolls also tends to keep wrinkles out of the 
fabric and expedites the passage of a cut product onto 
the endless conveyor 102. 
Assuming for the sake of discussion and looking at 

FIGS. 1 and 7-11 the transverse sealing mechanism has 
been indexed to feed completed sealed products 10 
onto the conveyor 102 and fabric 14 is held between 
the nip rolls 86 and 88 and 90 and 92 (FIGS. 1 and 7). 
The fabric 14 is now in the position to have a transverse 
seal placed thereon. When the fabric 14 has been 
moved to the positioin shown or just before the fabric 
reaches this position the piston 104 is actuated to ad 
vance a strip of film material from the roll of film 106 
on the film feeding mechanism generally designated 
108. The film feed and upper platen assembly 109 are 
identical to and operate in the same manner as that 
shown in U.S. Pat. No. 3,385,747 to place the strip of 
advanced film onto the fabric and heat seal same 
thereto. In other words, the upper platen 10 is actu 
ated to a downward position onto the film material and 
fabric and cooperates with the lower platen 112 to heat 
seal the film to the fabric (FIG. 8). Then the piston 104 
is actuated in the opposite direction to pivot the film 
feed mechanism back to its original position and the 
upper platen is lifted up off the newly formed sealed 
fabric portion (FIG. 9). It should be noted at this point 
that upper platen 110 is fixed relative to lower platen 
112 and that upper blade 116 is fixed relative to the 
lower blade 18 so that when the platen support mem 
ber 120 is pivoted the platens and blades move to 
gether. When the upper platen 110 is retracted the pis 
ton 122 is actuated to pivot the platen support member 
120 to move the platens and blades counterclockwise 
to a position where the knife blades 116 and 18 are 
over and under the previously formed transverse seal 
(FIG. 10). Then the piston 124 is actuated to bring the 
upper knife 116 blade downwardly to cooperate with 
the lower knife blade 18 to sever the fabric 14 sub 
stantially in the center of the seal (FIG. 11). Then the 
upper blade 118 is retracted and the platen support 
member 120 pivoted back by the piston 122 to the po 
sition shown in FIGS. 1 and 7. When the platen support 
member 120 has returned or almost returned to the po 
sition shown in FIG. , the piston 93 is actuated to ro 
tate the rolls 86 and 88 and rolls 90 and 92. Actuation 
of output rolls 90 and 92 causes the completed sealed 
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6 
edge products 10 to be delivered to the endless con 
veyor which deposits them in a suitable container or 
stacking device. As discussed before, apron system 100 
is driven continuously but does not contact the fabric 
14 in the position shown in FIG. 1 but the fabric 14, 
when severed by the blades, will tend to drop onto the 
aprons. Then when the rolls 86 and 88 are actuated the 
aprons will guide the fabric 14 into the nip of rolls 90 
and 92 for the next operation. Then the herein de 
scribed operation is successively repeated to provide a 
plurality of sealed edge products. 
Looking now to the drawings in more detail. FIGS. 4 

and 5 show more specifically the traverse sealing mech 
anism. In FIG. 4 the piston 93 has been reversed for the 
sake of illustration and the upper plate 110 is shown in 
the heat sealing position. When the upper platen 110 
has been raised by the pistons 126 the platen support 
member 120 will be pivoted to the dotted line position 
shown in FIG. 5 to move the lower cutting blade under 
the newly made seal and the upper blade over the 
newly made seal for the purpose of severing the fabric 
14 substantially in the center of the seal to provide sub 
stantially equal seals on both of the severed edges. 
As discussed briefly before, the fabric 14 is held be 

tween the input nip rolls 86 and 88 and the output nip 
rolls 90 and 92 so that the cutting blades 116 and 118 
are mounted in a fixed position relative to each other, 
thereby eliminating the necessity of synchronizing the 
blades on each cut. In other words the blades move rel 
ative to the fabric rather than the fabric moving relative 
to the blades. Since this movement is desired the bot 
tom apron roll 186 is spring loaded by spring 130 (FIG. 
5) so that the lever, arm 132 pivotally mounted at 134 
exerts a downward bias on the roll 186 so that when 
apron roll 136 is moved rearwardly by the platen sup 
port 120 the apron roll 186 will cause the apron system 
100 to assume the dotted line position shown in FIG. 
5 to maintain tension on the aprons. It should be noted 
that a stop member, consisting of a U-shaped bracket 
138 connected to platen support member 120, a bolt 
140 projecting through an opening 142 in the machine 
frame 144 and a pair of nuts i46 threaded onto the bolt 
140 on opposite sides of the opening, is employed to 
limit the pivotal movement of the platen support mem 
ber 120 relative to the frame 144. Obviously, nuts 146 
can be adjusted to vary the pivotal movement of the 
platen support member 120 relative to the frame 144. 
The nip pressure between the input nip rolls 86 and 

88 is controlled by an air cylinder 148 and the nip pres 
sure between the output rolls 90 and 92 is controlled 
by an air cylinder 150. Preferably, the input nip roll 
pressure is considerably greater than the output roll 
pressure to ensure a positive feed of the fabric when in 
dexed. The output nip roll pressure under normal con 
ditions is only high enough to take the wrinkles of the 
fabric without excessively increasing the tension 
therein. 
The herein disclosed apparatus and method effi 

ciently and automatically provides a roll of material 
with a longitudinal seal and a transverse seal and deliv 
ers a textile product which has all the edges sealed to 
prevent unraveling. The novel disclosed machine also 
provides a transverse sealing and cutting mechanism 
which eliminates the problem of synchronizing the cut 
ter blades on each cycle since the cutter blades are 
fixed relative to each other and more as a unit relative 
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to the fabric which is not moved during the sealing and 
cutting portion of the cycle. 
Although the preferred embodiments of the inven 

tion have been described in detail, it is contemplated 
that many changes may be made without departing 
from the scope or spirit of the invention and it is de 
sired to be limited only by the claims. 
That which is claimed is: 
1. A method to produce a sealed edge product com 

prising the steps of: providing a supply of textile mate 
rial, putting a pre-selected length of material under ten 
sion in a pre-determined fixed position, placing a ther 
moplastic strip of material across the width of said tex 
tile material, applying heat and pressure to said ther 
moplastic strip of material to seal said thermoplastic 
strip to said textile material, moving a cutting means 
into registry with said thermoplastic seal while holding 
said textile material in said pre-determined fixed posi 
tion, actuating said cutting means to sever said textile 
material through said thermoplastic seal, moving the 
severed textile material to a point of collection while 
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8 
putting another length of textile material in said pre 
determined position under tension and successively re 
peating the steps to provide successive textile material 
segments with the edges sealed across the width 
thereof. 

2. The method of claim 1 wherein said textile mate 
rial is automatically and continuously supplied from a 
roll of material. 

3. The method of claim 1 wherein said thermoplastic 
seal is severed in substantially the center thereof. 

4. The method of claim 1 wherein said supply of tex 
tile material is sealed and severed longitudinally prior 
to sealing and severing across the width thereof. 

5. The method of clain 4 wherein said textile mate 
rial is sealed and severed across the width thereof while 
being maintained integral with the supply of material. 

6. The method of claim 4 wherein said method is au 
tomatic and continuous. 

7. The method of claim 6 wherein said seals are sev 
ered substantially in the center thereof. 
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CERTIFICATE OF CORRECTION 
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