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(54) Non-woven gauze product and method and system for manufacturing the same

(57) Disclosed are non-woven gauze product and a
method and system for manufacturing the same. The
spunlace device includes a second spunlace machine
having a shaping layer on the surface, the shaping layer
is provided thereon with pointed projections having ta-
pered tops disposed in a matrix arrangement, each point-
ed projection has a bottom of rectangular cross-section,
the bottom size of each pointed projection is larger than
the bottom distance between two adjacent pointed pro-
jections. A non-woven cloth having rectangular holes in
an array layout is formed by water jetting the fiber-web
at the second spunlace machine. The rectangular holes

in an array layout are presented in a flat structure having
warp and weft, and the dimension of each rectangular
hole is larger than the line width of warp and weft. The
structure and features of such non-woven cloth are sim-
ilar to those of gauze, so the non-woven cloth can be a
substitute for the current gauze. With this invention, a
gauze-like non-woven cloth is achieved by utilizing the
disclosed manufacturing process of spunlace non-woven
cloth herein, and the corresponding manufacturing meth-
od has advantages of short production period and low
cost, which reduces the cost of such non-woven gauze
product.
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Description

Technical Field

[0001] This invention relates to the field of gauze man-
ufacturing, particularly to a non-woven gauze product
and a method and system for manufacturing the same.

Prior Art

[0002] Gauze is a kind of woven fabric having thin and
lightweight warp and weft. Due to its advantages of soft-
ness, comfort, excellent breathability, no stimulation to
skin, good moisture absorption, strong stretching resist-
ance and no fall-off of fluff, gauze is widely used in med-
ical field. The traditional utilization of gauze covers med-
ical gauze, sticky pad, bandage and breathing mask.
[0003] Conventional manufacturing method of gauze
is constructed with warp and weft, and gone through a
procedure including cotton opening and cleaning, card-
ing, cotton-sliver forming, roving forming, spun yarn form-
ing, spooling, warping, slashing, weaving, ect.. Such pro-
cedure has disadvantages of long production process,
complex production, high labor cost, high energy con-
sumption, poor production environment, thread ends at
the edge, and the like. Once a thread end is dropped in
and even left over in human body in a surgery, it will
cause worse of patient’s condition. The requirement thus
exists to look for a new manufacturing method of gauze.
[0004] The non-woven fabric made by current spun-
lace process has a dense or loose structure. Such fabric
having dense structure has shortcomings of hard hand-
feel, poor drapability and slow speed of imbibition; while
fabric having loose structure has shortcomings of having
more hairiness on surface, easy pilling, fall-off of fluff,
drop-out of fiber and poor strength. Both of these types
of spunlace non-woven cloth are not a substitute for the
current woven gauze in terms of appearance, texture or
performance, especially for applying in medical field due
to their shortcomings of slow speed of imbibition, easy
pilling or fall-off of fluff.

Summary of the Invention

[0005] According to a first aspect of this invention, a
system for manufacturing non-woven gauze product
comprising:

a picker for opening, cleaning and blending raw cot-
ton;
a carding machine provided downstream of the pick-
er for further opening and cleaning the raw cotton
and carding for fiber-web forming;
a lapping platform provided downstream of the card-
ing machine for spreading the fiber-web in an over-
lapped manner upon a set specification;
a spunlace device provided downstream of the lap-
ping platform for water jetting the overlapped fiber-

web; the spunlace device comprising a first spunlace
machine and a second spunlace machine; the first
spunlace machine including a first rotatable barrel
and a first spunlace support net surrounding the first
barrel; the second spunlace machine including a
second rotatable barrel and a second spunlace sup-
port net surrounding the second barrel, the second
spunlace support net having a shaping layer, the
shaping layer being provided thereon with pointed
projections disposed in a matrix arrangement and a
through hole, each pointed projection having a ta-
pered top and a bottom of rectangular cross-section,
the bottom size of each pointed projection being larg-
er than the bottom distance between two adjacent
pointed projections; and
an aftertreatment device provided downstream of
the spunlace device for post-processing the product
obtained after water jetting process to receive prod-
uct of non-woven gauze.

[0006] According to a second aspect of this invention,
a method for manufacturing non-woven gauze product
by utilizing the above-mentioned system, comprising:

a picking step for opening, cleaning and blending
raw cotton;
a carding step for further opening and cleaning the
raw cotton and carding for fiber-web forming;
a lapping step for spreading the fiber-web in an over-
lapped manner upon a set specification;
a spunlace step for water jetting the overlapped fiber-
web introduced into the spunlace device, wherein
the spunlace step specifically comprises: prewetting
the fiber-web with low-pressure water flow when in-
troducing the fiber-web into the input of the spunlace
device; water jetting the prewetted fiber-web with the
spunlace device to cause the fiber on the shaping
layer of the second spunlace machine to be shifted
and entangled under the impact of spunlace to form
a rectangular hole on the water-jetted fiber-web; per-
forming water jetting on the fiber-web from the back
side thereof by the first spunlace machine, and per-
forming water jetting on the fiber-web from the front
side thereof by the second spunlace machine; and
an aftertreatment step for post-processing the prod-
uct obtained after water jetting process to receive
product of non-woven gauze.

[0007] According to a third aspect of this invention, a
non-woven gauze product manufactured by utilizing the
above-mentioned system, comprising spunlace non-wo-
ven cloth having rectangular holes in an array layout
formed by the impact of spunlace, the rectangular holes
in an array layout being presented in a flat structure hav-
ing warp and weft, and the dimension of each rectangular
hole being larger than the line width of warp and weft.
[0008] With the non-woven gauze product and the
manufacturing method and system thereof provided
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herein, the spunlace device includes a second spunlace
machine having a shaping layer on the surface, the shap-
ing layer is provided thereon with pointed projections dis-
posed in a matrix arrangement, each pointed projection
has a tapered top and a bottom of rectangular cross-
section, the bottom size of each pointed projection is larg-
er than the bottom distance between two adjacent point-
ed projections. A non-woven cloth having rectangular
holes in an array layout is formed by water jetting the
fiber-web at the second spunlace machine. The rectan-
gular holes in an array layout are presented in a flat struc-
ture having warp and weft, and the dimension of each
rectangular hole is larger than the line width of warp and
weft. The structure and features of such non-woven cloth
are similar to those of gauze, so the non-woven cloth can
be a substitute for the current gauze. With this invention,
a gauze-like non-woven cloth is achieved by utilizing the
disclosed manufacturing process of spunlace non-woven
cloth herein, and the corresponding manufacturing meth-
od has advantages of short production period and low
cost, which reduces the cost of such non-woven gauze
product.

Brief Description of the Drawings

[0009]

Fig. 1 is a schematic structure chart of the system
for manufacturing non-woven gauze product accord-
ing to an embodiment of this invention;
Fig. 2 is a schematic structure drawing of the spun-
lace device according to an embodiment of this in-
vention;
Fig. 3 is a schematic structure drawing of the first
spunlace machine in the spunlace device according
to an embodiment of this invention;
Fig. 4 is a schematic structure drawing of the first
spunlace machine in the spunlace device according
to an embodiment of this invention;
Fig. 5 is a schematic structure drawing of the second
spunlace machine in the spunlace device according
to an embodiment of this invention;
Fig. 6 is a schematic structure drawing of the second
spunlace machine in the spunlace device according
to an embodiment of this invention;
Fig. 7 is a schematic structure drawing of the second
spunlace support net of the second spunlace ma-
chine in the spunlace device according to an embod-
iment of this invention;
Fig. 8 is a schematic structure drawing of pointed
projections on the shaping layer in the second spun-
lace machine of the spunlace device according to an
embodiment of this invention;
Fig. 9 is a schematic structure drawing of pointed
projections on the shaping layer in the second spun-
lace machine of the spunlace device according to an
embodiment of this invention;
Fig. 10 is a schematic side view from outside of the

second spunlace machine in the spunlace device
according to an embodiment of this invention;
Fig. 11 is a schematic side view from inside of the
second spunlace machine in the spunlace device
according to an embodiment of this invention;
Fig. 12 is a schematic side view from inside of the
second spunlace machine in the spunlace device
according to another embodiment of this invention;
Fig. 13 is a schematic flow chart of the method for
manufacturing non-woven gauze product according
to an embodiment of this invention;
Fig. 14 is a schematic structure drawing of the non-
woven gauze product according to an embodiment
of this invention;
Fig. 15 is a schematic structure drawing of local
structure of the system for manufacturing non-woven
gauze product according to another embodiment of
this invention;
Fig. 16 is a schematic structure drawing of the non-
woven gauze product according to another embod-
iment of this invention;
Fig. 17 is a schematic structure drawing of the chip-
binding wire according to another embodiment of this
invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The core idea of the present invention is to man-
ufacture gauze by the manufacturing process of spunlace
non-woven cloth which has features of short production
period, low cost and advanced automation. Since the
non-woven gauze manufactured by the manufacturing
process disclosed herein has advantages of current
gauze, such manufacturing process can be a substitute
for current woven gauze process to produce gauze prod-
uct, which greatly reduces the cost of gauze product.
[0011] The current spunlace process, due to the limi-
tation of the structure of spunlace device, can only pro-
duce spunlace non-woven cloth having holes in irregular
arrangement, which fails to achieve the advantages of
gauze.
[0012] In an embodiment of the present invention,
there is an improvement in the spunlace device, and a
spunlace non-woven cloth having advantages of gauze
can be produced by rotary drum water jetting.
[0013] This invention is further described below in de-
tail with reference to specific embodiments and accom-
panying drawings.

Embodiment I

[0014] Referring to Fig. 1, a system for manufacturing
non-woven gauze product provided in this embodiment
comprises a picker 601, a weight separator 602, a cotton
collector 603, a cotton opener 604, a cotton blender 605,
a cotton cleaner 606, a carding machine 607, a lapping
platform 608, a spunlace device 609 and an aftertreat-
ment device 610.
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[0015] The cotton picker 601 is used for capturing raw
cotton fiber and sending the captured raw cotton fiber to
downstream equipment for processing. The piker can be
a reciprocating picker and can be applied to various
grades of raw cotton and/or cotton-type chemical fiber.
[0016] The weight separator 602 is provided down-
stream of the picker for separating and removing the
weight mixed in the raw cotton fiber sent by the picker.
In other embodiments, the system for manufacturing non-
woven gauze product may further comprise an iron ab-
sorption device and a metal-spark-heavy matter diverter,
both disposed between the picker and the weight sepa-
rator. The iron absorption device is located downstream
of the picker for checking and removing metal mixed in
the raw cotton fiber. The iron absorption device can adopt
a bridge-type manner to absorb iron and the like. The
metal-spark-heavy matter diverter is located down-
stream of the iron absorption device for checking and
removing metal and heavy matter and preventing a fire.
[0017] The cotton collector 603 is located downstream
of the weight separator for collecting the raw cotton fiber
processed by the weight separator and outputting the
collected raw cotton fiber.
[0018] The cotton opener 604 is located downstream
of the cotton collector for opening and cleaning the raw
cotton fiber outputted by the cotton collector. In this em-
bodiment, the cotton opener is a single-stage axial cotton
opener.
[0019] The cotton blender 605 is located downstream
of the cotton opener for blending and loosening the
opened raw cotton fiber. In this embodiment, the cotton
blender is a multi-bin cotton blender.
[0020] The cotton cleaner 606 is located downstream
of the cotton blender for fine loosening and cleaning the
initially loosened and blended raw cotton fiber.
[0021] The carding machine 607 is located down-
stream of the cotton cleaner for carding the fine loosened
and cleaned raw cotton fiber, removing impurities and/or
short flocks, and carding for fiber-web forming. In other
embodiments, the system for manufacturing non-woven
gauze product may further comprise a foreign fiber sort-
ing machine, a dust removing machine, an iron absorp-
tion device and a pneumatic hopper cotton feeder, all
disposed between the cotton cleaner and the carding ma-
chine. The foreign fiber sorting machine is located down-
stream of the cotton cleaner for removing the foreign fiber
mixed in the raw cotton fiber. The dust removing machine
is located downstream of the foreign fiber sorting ma-
chine for removing tiny impurities mixed in the raw cotton
fiber. The iron absorption device is located downstream
of the dust removing machine for checking and removing
metal mixed in the raw cotton fiber. In an example, the
iron absorption device adopts a bridge-type manner to
absorb iron and the like. The pneumatic hopper cotton
feeder is located downstream of the iron absorption de-
vice for evenly feeding the raw cotton fiber into the card-
ing machine.
[0022] The lapping platform 608 is located down-

stream of the carding machine for spreading the fiber-
web in an overlapped manner upon a set specification.
[0023] It should be noted that, in the lapping platform,
the number of layers for spreading the fiber-web in an
overlapped manner is determined upon actual demand.
Typically, the fiber-web is outputted by utilizing multiple
parallel carding machines and spread in an overlapped
manner in the lapping platform. Fig. 1 illustrates two card-
ing machines. The number of the carding machine is se-
lected upon the width and weight of fiber. In some em-
bodiments, if there is only one carding machine, the lap-
ping platform only acts as a transport platform without
spreading the fiber-web in an overlapped manner. In this
embodiment, the lapping platform 608 can adopt a par-
alleled manner or a staggered manner to spread the fiber-
web.
[0024] The spunlace device 609 is located down-
stream of the lapping platform for water jetting the over-
lapped fiber-web.
[0025] Referring to Fig. 2, in this embodiment, the
spunlace device comprises a first spunlace machine 30
and a second spunlace machine 40.
[0026] The first spunlace machine 30 includes a first
rotatable barrel and a first spunlace support net 312 sur-
rounding the first barrel; the second spunlace machine
40 includes a second rotatable barrel and a second spun-
lace support net 412 surrounding the second barrel.
[0027] Spunlace heads 10 are arranged along the cir-
cumferences of the first and second spunlace machines.
Prewetted spunlace heads are disposed at the introduc-
tion port of a rotary drum device. The rotary drum is ro-
tated continuously to drive the fiber-web 20 move along
the direction B. The first spunlace machine 30 is a rotary
drum with function of being entangled by spunlace, and
the second spunlace machine 40 is a rotary drum with
function of being shaped by spunlace. The fiber-web 20
is passed firstly through the first spunlace machine 30 to
be water jetted from back side of the fiber-web, then
passed through the second spunlace machine 40 to be
water jetted from front side of the fiber-web. To produce
a spunlace non-woven having gauze-like structure, the
first spunlace machine 30 and the second spunlace ma-
chine 40 of the rotary drum device for spunlace non-wo-
ven have different rotary drum sleeves, and a rectangular
hole is formed during water jetting the fiber-web 20 from
the back side.
[0028] Referring to Fig. 3 and Fig. 4, the first barrel of
the first spunlace machine 30 comprises a first rotary
drum sleeve 31, a sealing element 32 and an inner con-
tainer 33. The first rotary drum sleeve 31 is surrounded
the surface of the rotary drum for supporting the fiber-
web 100 to be water jetted. One end of the inner container
33 of the rotary drum is connected to a gas-water sepa-
rator (not shown in the figures). Each spunlace head 10
is respectively provided with a suction port 34 of a suction
groove. The suction port 34 is communicated with a sup-
port frame 35. The suction port 34 and the support frame
35 form a negative pressure suction system or part of
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the negative pressure system, which is used for drawing
water from the fiber-web 100 and the first rotary drum
sleeve 31. The sealing element 32 is mounted between
the inner container 33 and the first rotary drum sleeve 31
and used for sealing and holding the first rotary drum
sleeve 31. The first rotary drum sleeve 31 comprises a
first rotary drum sleeve barrel 311. The first spunlace
support net 312 is disposed outside the first rotary drum
sleeve barrel 311. The first spunlace support net 312 is
used for supporting the fiber-web for water jetting. The
first rotary drum sleeve barrel 311 can be a steel plate
having drilled holes or a honeycomb net rolled into a cyl-
inder. The first spunlace support net 312 can be a stain-
less steel wire net or a nickel wire net. The first spunlace
support net 312 can also be a double-layer net, for ex-
ample an overlapped double-layer net with a stainless
steel wire net and a nickel wire net. When the rotary drum
works, the inner container 33 is kept to be immovable,
while the first rotary drum sleeve 31 is revolved. The
spunlace heads 10 inject water flow to the surface of the
first spunlace support net 312 along the arrow direction
as shown in Fig. 4.
[0029] Referring to Figs. 5-9, the second barrel of the
second spunlace machine 40 (i.e. rotary drum with func-
tion of being shaped by spunlace) comprises a second
rotary drum sleeve 41, a sealing element 42 and an inner
container 43. A suction port 44 for collecting water flow
is provided inside the second rotary drum sleeve 41. The
suction port 44 is communicated with a support frame
45. The second rotary drum sleeve 41 comprises a sec-
ond rotary drum sleeve barrel 411. The second spunlace
support net 412 is disposed outside the second rotary
drum sleeve barrel 411.
[0030] The second rotary drum sleeve barrel 411 is a
punching hole mesh rolled into a cylinder, for example
the barrel is made of a sheet of stainless steel on which
holes are punched. The second rotary drum sleeve barrel
411 clings to the inner surface of the second spunlace
support net 412 to support the second spunlace support
net 412, so that the second spunlace support net 412
can withstand pressure during spunlace negative pres-
sure suction to better pump water away, thus better en-
tangling fiber on the second spunlace support net 412.
[0031] Referring to Figs. 7-9, the second spunlace sup-
port net 412 comprises a shaping layer 413 provided with
thereon with pointed projections 414 disposed in a matrix
arrangement and a through hole, each pointed projection
414 has a tapered top and a bottom of rectangular cross-
section, the bottom size (d1) of each pointed projection
414 is larger than the bottom distance (d2) between two
adjacent pointed projections. The bottom size of each
pointed projection 414 refers to the long and wide of the
rectangular cross-section at the bottom of the pointed
projection 414. The bottom distance between two adja-
cent pointed projections refers to the vertical interval be-
tween an edge of the pointed projection 414 and an edge
of adjacent pointed projection close thereto. As shown
in Fig. 8 and Fig. 9, the distance d1 is larger than the

distance d2.
[0032] The shaping layer 413, functioned as forming
rectangular holes required by spunlace non-woven, is
located at the surface layer of the second spunlace sup-
port net 412. Referring to Fig. 8 and Fig. 9, the pointed
projection 414 comprises a cuboid portion 4141 at its
lower end and a tip portion 4142 at its upper end. Fig. 8
and Fig. 9 show two different shapes of the tip portion
4142; however, in other embodiments, the shape can
also be properly changed according to actual require-
ment. The tip portion 4142 forms the tapered top of the
pointed projection, which makes it easier to form rectan-
gular holes on the fiber-web during water jetting.
[0033] In this embodiment, the bottom distance be-
tween two adjacent pointed projections is 0.1∼1mm, the
density of the pointed projections on the shaping layer
414 is not less than 50 per square inch, for example,
choosing 75 per square inch to manufacture gauze prod-
uct having sparser structure.
[0034] Referring to Fig. 10 and Fig. 11, Fig. 10 shows
a side view from outside of the second rotary drum sleeve
41, and Fig. 11 shows a side view from inside of the
second rotary drum sleeve 41.
[0035] Each pointed projection 414 on the shaping lay-
er 413 is provided around with through holes 415 for
pumping wastewater after water jetting. The suction port
44 is communicated with the through holes 415. The
through holes are not marked in Fig. 7.
[0036] The shaping layer 413 is made from polyester
polymer or metal material, such as polycarbonate mate-
rial. The pointed projections 414 on the shaping layer
413 can be made by casting process.
[0037] Fig. 12 shows a side view from inside of the
second rotary drum sleeve 41 according to another em-
bodiment. The spunlace support net 412 may further
comprise a rebounding layer 416 clung to the inner sur-
face of the shaping layer 413. The rebounding layer 416
is a metal wire net, for example a stainless steel wire net.
The rebounding layer 416 is used to prevent fiber from
entering into the suction port 44 with water flow of spun-
lace. Moreover, the water flow jetted across fiber is slight-
ly rebounded by the rebounding layer 416, which makes
the fiber entangled better with the shaping layer 413. The
second spunlace support net 412, the rebounding layer
416 and the second rotary drum sleeve barrel 411 are
successively combined without misplacement. The di-
mension of an opening of the rebounding layer 416 is
larger than that of the through hole 415, which makes a
better effect on rebounding the water flow. The thickness
of the second rotary drum sleeve barrel 411 is larger than
that of the second spunlace support net 412 and the re-
bounding layer 416, which plays a good role in supporting
function.
[0038] In this embodiment, the pointed projections 414
each having a tapered top, provided on the shaping layer
413 of the second spunlace machine 40, form rectangular
holes arranged regularly in a matrix manner on the fiber-
web during water jetting. The cotton fiber entangled be-
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tween adjacent rectangular holes forms a crisscrossed
structure of warp and weft. Since there is no overlap be-
tween warp and weft, the shaping layer 413 is flat except
the projections and through holes. Therefore, a flat struc-
ture of warp and weft is presented on the spunlace non-
woven, and the long and wide of each rectangular hole
is respectively larger than the width of warp and weft,
which enhances the softness and hydroscopicity of the
spunlace non-woven, thus such newly spunlace non-wo-
ven achieves a gauze-like effect.
[0039] The aftertreatment device 610 is located down-
stream of the spunlace device for post-processing the
product obtained after water jetting process to receive
non-woven gauze product. The aftertreatment device
can comprise a degreasing and bleaching device, a dry-
er, a coiler, a cutter and the like.
[0040] Referring to Fig. 13, a method for manufacturing
non-woven gauze product by utilizing the above-men-
tioned system provided correspondingly in this embodi-
ment comprises:

Step 701, picking cotton, that is, capturing raw cotton
fiber and sending the captured raw cotton fiber to
downstream equipment for processing. The raw cot-
ton fiber is typically an all-cotton material.
Step 702: weight separating, that is, separating and
removing the weight mixed in the raw cotton fiber
sent by the picker.
Step 703: cotton collecting, that is, collecting the raw
cotton fiber.
Step 704: cotton opening, that is, opening and clean-
ing the collected raw cotton fiber.
Step 705: cotton blending, that is, blending and loos-
ening the opened raw cotton fiber.
Step 706: cotton cleaning, that is, fine loosening and
cleaning the initially loosened and blended raw cot-
ton fiber.
Step 707: carding, that is, carding the fine loosened
and cleaned raw cotton fiber, removing impurities
and/or short flocks, and carding for fiber-web form-
ing.
Step 708: lapping, that is, spreading the fiber-web in
an overlapped manner upon a set specification. It
should be noted that, in the lapping step, the number
of layers for spreading the fiber-web in an overlapped
manner is determined upon actual demand. Typical-
ly, the fiber-web is outputted by utilizing multiple par-
allel carding machines and spread in an overlapped
manner in the lapping platform. In some embodi-
ments, if there is only one carding machine, the lap-
ping platform only acts as a transport platform with-
out spreading the fiber-web in an overlapped manner
in the lapping step. In this embodiment, at the lapping
step, a paralleled manner or a staggered manner to
spread the fiber-web can be adopted.
Step 709: water jetting, that is, water jetting the over-
lapped fiber-web in the spunlace device in the above-
mentioned Embodiment I. This step specifically com-

prises: prewetting the fiber-web with low-pressure
water flow when introducing the fiber-web into the
input of the spunlace device; water jetting the prewet-
ted fiber-web with the spunlace device to cause the
fiber on the shaping layer of the second spunlace
machine to be shifted and entangled under the im-
pact of spunlace to form rectangular holes on the
water-jetted fiber-web; performing water jetting on
the fiber-web from the back side thereof by the first
spunlace machine, and performing water jetting on
the fiber-web from the front side thereof by the sec-
ond spunlace machine. In this embodiment, water
jetting along vertical direction is adopted with a spun-
lace pressure of 40∼500bar.
Step 710: post-processing, that is, post-processing
the product obtained after water jetting process to
receive non-woven gauze product. Such aftertreat-
ment step may comprise steps of degreasing and
bleaching, softening and finishing, drying, coiling,
cutting, etc..

[0041] Referring to Fig. 14, a non-woven gauze prod-
uct manufactured by the above-mentioned method pro-
vided correspondingly in this embodiment comprises
spunlace non-woven cloth. The spunlace non-woven
cloth has rectangular holes in an array layout formed by
the impact of spunlace. The rectangular holes in an array
layout are presented in a flat structure having warp and
weft. The dimension of each rectangular hole is larger
than the line width of warp and weft. The dimension of
the rectangular hole refers to the long and wide of the
rectangular hole. To achieve a better gauze-like effect,
the line width of warp and weft of the non-woven gauze
is 0.1∼1mm. The warp/weft density refers to the number
of warp/weft per inch. The density of the rectangular holes
refers to the number of the rectangular holes per square
inch. The density of the rectangular holes is not less than
50 holes per square inch, for example, 75 holes per
square inch. Specifically, the warp/weft density of the
non-woven gauze product may be chosen as 19*15 per
inch or 30*20 per inch. Generally, the holes on a sheet
of gauze are holes of relatively rigid rectangle. As for the
non-woven gauze provided in this embodiment, the rec-
tangular holes thereof are rigidly rectangular holes.
Therefore the non-woven gauze has gauze-like effect as
well as gauze-like structure and features. The non-woven
gauze product can be used as a medical dressing formed
by superimposing multiple layers of spunlace non-woven
cloth.

Embodiment II

[0042] Referring to Fig. 15, another kind of system for
manufacturing non-woven gauze product is provided in
this embodiment. The difference between this embodi-
ment and Embodiment I is that, the system of this em-
bodiment further comprises a sensing line transporter
807 for transporting a sensing line 804 to the lapping
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platform 608 and to a place between upper and lower
fiber-webs delivered by one or more carding machine.
The lapping platform 608 is provided with a press roller
801 for pressing the sensing line 804 delivered by the
sensing line transporter to the place between the upper
fiber-web 805 and lower fiber-web 806 when spreading
the fiber-web in an overlapped manner. The sensing line
transporter 807 can be an unwinding device.
[0043] A double doffer carding machine is generally
adopted, which can output two layers of fiber-web. In
some embodiments, if only one carding machine is
adopted in the system for manufacturing non-woven
gauze product, the two layers of fiber-web outputted by
the carding machine are served as an upper fiber-web
and a lower fiber-web delivered to the lapping platform.
If there are two or more carding machines adopted in the
system for manufacturing non-woven gauze, the two lay-
ers of fiber-web outputted by each carding machine are
firstly combined together as one layer of fiber-web, then
the combined fiber-web from one or more carding ma-
chines is served as the lower fiber-web delivered to the
lapping platform, and the combined fiber-web from the
rest carding machines is served as the upper fiber-web
delivered to the lapping platform. In this embodiment,
there are two carding machines shown in Fig. 1, wherein
the two layers of fiber-web outputted by one carding ma-
chine are combined together as one layer which is served
as the lower fiber-web delivered to the lapping platform,
and the two layers of fiber-web outputted by the other
carding machine are combined together as one layer
which is served as the upper fiber-web delivered to the
lapping platform.
[0044] Due to the need to ensure the sensing line
straightly embedded between two layers of fiber-web,
only the paralleled manner to spread the fiber-web can
be adopted in the lapping platform 608 in this embodi-
ment.
[0045] Once the sensing line is shifted under the im-
pact of water flow during spunlace process, the sensing
line will be bent and not straight on non-woven cloth,
which will affect subsequent cutting process. In order to
make the embedded sensing line to be kept stable be-
tween the two layers of fiber-web without shifting to pre-
vent the sensing line from shifting under the impact of
water flow during spunlace process, the system for man-
ufacturing non-woven gauze product further comprises
a coater 802 for coating adhesive on the sensing line
prior to embedding the sensing line into the place be-
tween the upper and lower fiber-webs. The sensing line
will closely stick to the fiber-web after coated by the coater
and pressed by the press roller. Hence, during spunlace
process, when fiber is entangled and shifted under the
impact of water flow, the fiber stuck to the sensing line
is moved to one side integrally due to the constraint of
the sensing line, such that the sensing line is still re-
mained to be a straight line, which will not affect the ap-
pearance of the non-woven cloth as well as subsequent
cutting process. To coat adhesive on the sensing line, a

spraying or paint method can be adopted. Moreover,
when coating adhesive on the sensing line, it can be per-
formed in a manner of coating upon an preset interval,
so as to protect the softness of non-woven cloth from the
effect of adhesive.
[0046] When the sensing line between the upper and
lower layers of fiber-web is pressed with the press roller,
the sensing line may be moved relative to the two layers
of fiber-web due to vibration of mechanical equipment,
which may affect the straightness of the pressed sensing
line. To ensure the embedded sensing line more straight,
a metal ring 803 is provided ahead of the coater in the
system for manufacturing non-woven gauze product.
The sensing line is threaded through the metal ring 803.
When the sensing line between the upper and lower lay-
ers of fiber-web is pressed with the press roller, the move-
ment of the sensing line is restrained due to the fixation
on the sensing line by the metal ring 803, thus ensuring
the straightness of the sensing line. There can be one
metal ring, or a series of multiple metal rings arranged in
a cascaded manner. The metal ring can be secured to
one end of a fixed link, and the other end of the fixed link
is secured to the lapping platform. The end of the fixed
link secured on the lapping platform can be provided with
a rotatable structure. The position of the metal ring can
be adjusted by adjusting the fixed link, thus adjusting the
track of the chip-binding wire (which will be described
hereinafter).
[0047] After embedding the sensing line at the lapping
platform, the combined fiber-web is immediately deliv-
ered to the spunlace device. To ensure the sensing line
be presented as a straight line on the shaped spunlace
cloth, the first spunlace head is disposed as closest as
possible to the press roller.
[0048] With the system for manufacturing non-woven
gauze product provided in this embodiment, a sensing
line can be embedded into gauze having rectangular
holes. There can be one embedded sensing line, or more
embedded sensing lines arranged parallelly upon a pre-
set interval. When embedding a plurality of sensing lines,
a plurality of sensing line transporters are needed corre-
spondingly to deliver a plurality of sensing lines parallelly
upon a preset interval to the place between upper fiber-
web and lower fiber-web.
[0049] Another method for manufacturing non-woven
gauze product by utilizing the above-mentioned system
is provided correspondingly in this embodiment. The dif-
ference between this embodiment and Embodiment I is
that the step 708 (i.e. lapping step) further comprises a
step of embedding a sensing line between two layers of
fiber-web.
[0050] In order to make the embedded sensing line
stable between the two layers of fiber-web without shift-
ing, the lapping step further comprises a step of coating
adhesive on the sensing line prior to embedding the sens-
ing line into the place between the upper and lower fiber-
webs. The sensing line will closely stick to the fiber-web
after being coated by the coater and pressed by the press
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roller. To coat adhesive on the sensing line, a spraying
or paint method can be adopted.
[0051] With the method for manufacturing non-woven
gauze product provided in this embodiment, a sensing
line can be embedded into gauze having rectangular
holes. There can be one embedded sensing line, or more
embedded sensing lines arranged parallelly upon a pre-
set interval. Due to the need to ensure the sensing line
be straightly embedded between two layers of fiber-web,
only the paralleled manner to spread the fiber-web can
be adopted in the lapping step in this embodiment.
[0052] Referring to Fig. 16, another non-woven gauze
product manufactured by the method of this embodiment
is provided correspondingly in this embodiment. The dif-
ference between this embodiment and Embodiment I is
that a sensing line 901 is embedded between two layers
of the spunlace non-woven cloth. The sensing line 901
is embedded between the fiber of the spunlace non-wo-
ven cloth, and the upper and lower surfaces thereof are
covered by entangled fibers. There can be one or more
embedded sensing lines. As shown in Fig. 16, the label
902 represents non-woven layer.
[0053] The sensing line can be a X-Ray detectable
thread or a chip-binding wire bound with a chip capable
of transmitting radio signals (e.g. radio-frequency sig-
nals).
[0054] The X-ray detectable thread can be fiber coated
with X-ray absorption material (e.g. barium sulfate).
[0055] In this embodiment, the sensing line is a chip-
binding wire. Referring to Fig. 17, the chip-binding wire
comprises a metal wire 903, a chip 904, a non-woven
layer 905 and a fixing thread 906.
[0056] One or more chips 904 arranged upon a preset
interval are fixed on the metal wire 903. The non-woven
layer 905 is wrapped around the outside of the metal wire
903 and the chip 904. The fixing thread 906 is wound
around the outside of the non-woven layer 905.
[0057] To protect the non-woven gauze product from
the effect of the thickness of the chip-binding wire, the
metal wire 903 is tiny, for example adopting a copper
wire. Furthermore, the metal wire is a continuous copper
wire or a plurality of end-to-end binding copper wire sec-
tions. In the case that the metal wire is a plurality of end-
to-end binding copper wire sections, each section is pro-
vided with at least a chip, and that when only one chip,
the chip can be disposed at the midpoint of the copper
wire section. The chip 904 can emit radio signals. Each
chip has a correspondingly independent serial number
which can be detected by a receiver used for receiving
radio wave. The distance between two chips can be set
according to actual requirement, for instance 29cm. The
chip is cohered to the metal wire by conducting resin,
and the metal wire can act as an antenna, thereby in-
creasing the detection distance of the chip.
[0058] To guarantee the fixing thread 906 to be more
securely wrapped around the outside of the non-woven
layer 905, the fixing thread 906 is combined therein with
at least one thread of spandex. The fixing thread 906 can

be formed of multiple yarns, and the spandex thread is
combined inside the multiple yarns. The elasticity of the
spandex thread is higher than that of normal yarn, thus
improving the elasticity of the fixing thread and making
the wrapped thread more solid.
[0059] It is noted that, during the manufacturing proc-
ess of the non-woven gauze, after embedding the chip-
binding wire, when cutting the spunlace non-woven
gauze into small pieces, it is usually to ensure that each
piece of gauze has only one chip-binding wire and only
one chip.
[0060] The non-woven gauze product provided in this
embodiment can be a medical dressing formed by su-
perimposing multiple layers of spunlace non-woven
cloth. If the medical dressing is dropped in human body
during surgery, it can easily be checked out because of
the embedded sensing line, so as to avoid the occurrence
of medical malpractice.
[0061] The above are further detailed descriptions
about this invention in combination with specific embod-
iments, but it cannot be concluded that specific imple-
mentation of this invention is merely limited to such de-
scriptions. Persons of ordinary skill in the art also can
made simple deductions or replacements without depart-
ing from the concept of this invention, which should be
regarded as falling within the protection scope of this in-
vention.

Claims

1. A system for manufacturing non-woven gauze prod-
uct, comprising:

a picker for opening, cleaning and blending raw
cotton;
a carding machine provided downstream of the
picker for further opening and cleaning the raw
cotton and carding for fiber-web forming;
a lapping platform provided downstream of the
carding machine for spreading the fiber-web in
an overlapped manner upon a set specification;
a spunlace device provided downstream of the
lapping platform for water jetting the overlapped
fiber-web; the spunlace device comprising a first
spunlace machine and a second spunlace ma-
chine; the first spunlace machine including a first
rotatable barrel and a first spunlace support net
surrounding the first barrel; the second spunlace
machine including a second rotatable barrel and
a second spunlace support net surrounding the
second barrel, the second spunlace support net
having a shaping layer, the shaping layer being
provided thereon with pointed projections dis-
posed in a matrix arrangement and a through
hole, each pointed projection having a tapered
top and a bottom of rectangular cross-section,
the bottom size of each pointed projection being

13 14 



EP 3 048 197 A1

9

5

10

15

20

25

30

35

40

45

50

55

larger than the bottom distance between two ad-
jacent pointed projections; and
an aftertreatment device provided downstream
of the spunlace device for post-processing the
product obtained after water jetting process to
receive non-woven gauze product.

2. The system according to claim 1, wherein the bottom
distance between two adjacent pointed projections
is 0.1∼1mm, the density of the pointed projections
on the shaping layer is not less than 50 per square
inch.

3. The system according to claim 1, further comprising
a sensing line transporter for transporting a sensing
line to the lapping platform and to a place between
upper and lower fiber-webs delivered by one or more
carding machine; the lapping platform being provid-
ed with a press roller for pressing the sensing line
delivered by the sensing line transporter to the place
between the upper and lower fiber-webs when
spreading the fiber-web in an overlapped manner.

4. The system according to claim 3, further comprising
a coater for coating adhesive on the sensing line
prior to embedding the sensing line into the place
between the upper and lower fiber-webs.

5. The system according to claim 4, further comprising
a metal ring provided ahead of the coater for fixing
the sensing line.

6. A method for manufacturing non-woven gauze prod-
uct by utilizing the system according to any one of
claims 1-5, comprising:

a picking step for opening, cleaning and blend-
ing raw cotton;
a carding step for further opening and cleaning
the raw cotton and carding for fiber-web forming;
a lapping step for spreading the fiber-web in an
overlapped manner upon a set specification;
a spunlace step for water jetting the overlapped
fiber-web introduced into the spunlace device,
wherein the spunlace step specifically compris-
es:

prewetting the fiber-web with low-pressure
water flow when introducing the fiber-web
into the input of the spunlace device; water
jetting the prewetted fiber-web with the
spunlace device to cause the fiber on the
shaping layer of the second spunlace ma-
chine to be shifted and entangled under the
impact of spunlace to form a rectangular
hole on the water-jetted fiber-web;
performing water jetting on the fiber-web
from the back side thereof by the first spun-

lace machine, and performing water jetting
on the fiber-web from the front side thereof
by the second spunlace machine; and
an aftertreatment step for post-processing
the product obtained after water jetting
process to receive product of non-woven
gauze.

7. The method according to claim 6, wherein the lap-
ping step further comprises: embedding the sensing
line into a place between two layers of fiber-web.

8. The method according to claim 7, wherein in the lap-
ping step, prior to embedding the sensing line into a
place between two layers of fiber-web, further com-
prises: coating adhesive on the sensing line.

9. A non-woven gauze product manufactured by utiliz-
ing the system according to any one of claims 1-5,
comprising spunlace non-woven cloth having rec-
tangular holes in an array layout formed by the im-
pact of spunlace, the rectangular holes in an array
layout being presented in a flat structure having warp
and weft, and the dimension of each rectangular hole
being larger than the line width of warp and weft.

10. The non-woven gauze product according to claim 9,
wherein the line width of warp and weft of the non-
woven gauze product is 0.1∼1mm, and the density
of the rectangular holes is not less than 50 per square
inch.

11. The non-woven gauze product according to claim 9,
further comprising a sensing line embedded among
the fibers of the spunlace non-woven cloth, and the
upper and lower surfaces thereof being covered by
entangled fibers.

12. The non-woven gauze product according to claim
11, wherein the sensing line is an X-Ray detectable
thread or a chip-binding wire bound with a chip ca-
pable of transmitting radio signals.

13. The non-woven gauze product according to claim
12, wherein the chip-binding wire comprises:

a metal wire;
one or more chips arranged upon a preset inter-
val and fixed on the metal wire;
a non-woven layer wrapped around the metal
wire and the chip; and
a fixing thread wound around the non-woven lay-
er.

14. The non-woven gauze product according to claim
13, wherein the metal wire is a continuous copper
wire or a plurality of end-to-end binding copper wire
sections, and/or the fixing thread is combined therein
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with at least one thread of spandex.

15. The non-woven gauze product according to any one
of claims 9-14, wherein the non-woven gauze prod-
uct is a medical dressing formed by superimposing
multiple layers of spunlace non-woven cloth.
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