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MULTILAYER NONWOVEN WEB LAMINATE 

The present invention relates to a multilayer noriwoven web laminate and a coverall formed 
s from such a laminate. More particularly, the present invention relates to protective garments. 

There are many types of limited use or disposable protective garments designed to provide 
barrier properties. One type of protective garment is disposable protective coveralls, such as 
for example the coverall described in U.S. Patent No. 4,670,913 incorporated herein by 

10 reference. Coveralls can be used to effectively seal off a viearer from a harmful environment 
in ways that open or cloak style protective garments such as, for example, drapes, gowns 
and the like are unable to do. Accordingly, coveralls have many applications where isolation 
of a wearer is desirable. 

15 Protective garments should be resistant to liquids. For a variety of reasons, it is undesirable 
for liquids and/or pathogens which may be carried by liquids to pass through g~rment to 
contact persons working in an environment where pathogens are present. 

Similar1y, it is highly desirable to isolate persons from harmful substances which may be 
20 present in a work place or accident site. To increase the likelihood that the protective 

garment is correctly worn, thereby reducing the chance of exposure, workers would benefit 
from wearing a protective garment that is relatively impervious to liquids and/or particles and 
durable but which is still comfortable so it does not reduce the workers' performance. After 
use, it is usually quite costly to decontaminate a protective garment that has been exposed 

2 5 to a harmful or hazardous substance. Thus, it is important that a protective garment be 
inexpensive so as to be disposable. 

Generally speaking, it is desirable that disposable protective garments be made from fabrics 
that are relatively impervious to liquids arid/or particulates. These barrier-type fabrics must 

Jo also be suited for the manufacture of protective apparel at such low cost that make the 
discard the garments after only a single use economical. 

One such disposable protective garment which is generally manufactured from nonwoven 
web laminates in order to assure that they are cost effectively disposable are coveralls sold 

3 s under the - mark Kleenguard® by Kimberly-Clark Corporation. These coveralls are 
manufactured from a three layer nonwoven web laminate. The two outer layers are formed 
from spunbond polypropylene fibers and the inner layer is formed from meltblown microfine 
polypropylene fibers. The outer layers of spunbond provide tough, durable and abrasion 
resistant surfaces. The inner layer is not only water repellent but acts as a breathable filter 

4 o barrier allowing air and moisture vapor tO pass through the bulk of the fabric while filtering 
out many harmful particles. 

In some instances, material forming protective garments may include a film layer or a film 
laminate. While forming protective garments from _a film may improved particle penetration 
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through the bulk of the prq~efftrVe garment, such film or filri\i.1iminated materials may also 
prevent the passage of air and moisture vapor therethrough. Generally, protective garments 
formed from materials which do not allow sufficient passage of air and moisture vapor 
therethrough become uncomfortable to wear correctly for extended periods of time. 

Thus, while in some instances, film or film-laminated materials ·may provide improved 
particulate barrier properties as compared to nonwoven-Jaminated fabrics, nonwoven­
laminated fabrics provide greater wearer comfort. Therefore, a need exists for an 
inexpensive disposable protective garment, and more particularly an inexpensive disposable 

1 o protective garment formed from a nonwoven fabric, which provides improved particulate 
barrier properties while also being breathable and thus comfortable to wear correctly for 
extended periods of time. 

It is the object of the present invention to overcome the above described problems and to 
15 meet the above need for a nonwoven fabric having improved particulate barrier properties. 

This object is solved by the multilayer nonwoven web laminate according· to independent 
claim 1 and the coverall according to independent claim 7. 

2 o The claims are intended to be understood as a first, non-limiting approach to defining the 
invention in general terms. Further advantageous features, aspects and details of ·the 
invention are evident from the dependent claims and the description. 

More particularly, the present invention provides protective garments formed from nonwoven 
2 5 fabrics having improved particulate barrier properties. 

The present invention provides a nonwoven web laminate which is suitable for forming a 
protective garment such as a coverall. According to one aspect, the nonwoven web laminate 
includes a layer formed from spunbond fibers and a layer formed from meltblown fibers 

3 o wherein at least one of the layers is subjected to corona discharge. In one embodiment, the 
layer formed from meltblown fibers is subjected to corona discharge. 

According to still another aspect, the nonwoven web laminate of the present invention 
includes two layers formed from spunbond fibers. The two layers formed from spunbond 

3 5 fibers are separated by a layer formed from meltblown fibers. The nonwoven web laminate 
of this embodiment may be subjected to corona discharge or individual layers, such as the 
layer formed from meltblown fibers may be subjected to corona discharge. 

According to a further aspect,. the present invention provides a coverall formed from the 
4 o multilayer nonwoven web laminate of the present invention. 

Embodiments according to these aspects illustrate improved particulate filtration efficiencies 
as compared to similarly formed nonwoven web laminates which have not been subjected to 
corona discharge. More particularly, the percent improvement in particulate filtration 



W096/20833 PCT/US95/16699 

3 

efficiency for the corona discharge-treated nonwoven web laminates for particles in the 
range of from between 0.19 µm to 0.3 µm, as compared to the non-corona discharge-treated 
nonwoven web laminates is at least about 85. The percent improvement in particulate 
filtration efficiency for the eorona discharged-treated nonwoven web laminates for particles in 

s the range of from between 0.3 µm to 0.5 µm, as compared'. to the non-eorona discharge­
treated nonwoven web laminates, is at least about 29. 

Furthermore, the above described improvements in particulate filtration efficiencies are 
achieved without the necessity of forming a substantially higher charge on the surface or 

10 surfaces of the nonwoven web laminates than was present prior to corona discharge 
treatment. 

15 

As used herein, the term 11nonwoven web" refers to a web that has a structure of individual 
fibers or filaments which are interlaid, but not in an identifiable repeating manner. 

As used herein the term "spunbond fibers" refers to small diameter fibers which are formed 
by extruding molten thermoplastic material as filaments from a plurality. of fine, usually 
circular capillaries of a spinnerette with the diameter of the extruded filaments then being 
rapidly reduced as by, for example, in U.S. Patent no. 4,340,563 to Appel et al., and U.S. 

20 Patent no. 3,692,618 to Dorschner et al., U.S. Patent no. 3,802,817 to Matsuki et al., U.S. 

25 

Patent nos. 3,338,992 and 3,341,394 to Kinney, U.S. Patent nos. 3,502,763 and 3,909,009 · 
to Levy, and U.S. Patent no. 3,542,615 to Dobo et al which are all herein incorporated by 
reference. Spunbond fibers are generally continuous and larger than 7 µm, more 
particularly, having an average diameter of greater than 10 µm .. 

As used herein the term "meltblown fibers" means fibers formed by extruding a molten 
thermoplastic material through a plurality of fine, usually circular, die capillaries as molten 
threads or filaments into a high velocity, usually heated gas (e.g. air) stream which 
attenuates the filaments of molten thermoplastic material to reduce their diameter, which 

3 o may be to microfiber diameter. Thereafter, the meltblown fibers are carried by t~e high 
velocity gas stream and are deposited on a. collecting surface to form a web of randomly 
disbursed meltblown fibers. Meltblowing. is well known in the art and is described, for 
example, in U.S. Patent no. 3,849,241 to Buntin, U.S. Patent no. 4,307,143 to Meitner et al., 
and U.S. Patent 4,707,398 to Wisneski et al which are all herein incorporated by reference. 

3 5 Meltblown fibers are microfibers which are. generally smaller than 1 O µm in diameter. 

As used herein, the term "micro fine fibers" or "microfibers" means small diameter fibers 
. having an average diameter not greater than about 100 µm, for example, having a diameter 

of from about 0.5 µm to about 50 µm, more specifically microfibers may also have an 
4 o average diameter of from about 1 µm to about 20 µm. Microfibers having an average 

diameter of about 3 µm or less are commonly referred to as ultra-fine microfibers. A 
description of an exemplary process of making ultra-fine microfibers may be found in, for 
example, for example, U.S. Patent No. 5,213,881, entitled "A Nonwoven Web With Improved 
Barrier Properties", incorporated herein by reference in its entirety. 
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Polymers are well suited for the formation of nonwoven webs which· are useful in the practice 
of the· present ·invention: Nonwoven webs can be made from a variety of processes 
including, but not ·limited to, air laying processes, wet laid. processes, hydroentangling 

5 processes, spunbonding, meltblowing, staple fiber carding :and bonding, and solution 
spinning. The fibers forming these nonwoven Webs can be made from a variety of dielectric 
materials includin", but not limited to, polyesters, polyolefins, nylon and copolymer of these 
materials. The fibers may be relatively short, staple length fibers, typically less than 7 .62 cm 
(3 inches), or longer more continuous fibers suc;ti as are produced by a spunbonding 

10 process. 

It has been found that nonwoven webs formed from thermoplastic based fibers and 
particularly polyolefin-based fibers are particularly well-suited for the above applications. 
Examples of such fibers include spunbond fibers and meltblown fibers. Examples' of such 

15 nonwoven webs formed from such fibers are the polypropylene nonwoven webs produced by 
the Assignee of record, Kimberly-Clark Corporation. 

The. present invention includes a multilayer nonwoven web laminate .. In one embodiment, 
the multilayer nonwoven web laminate includes at least one layer formed from spunbond 

2 o fibers and another layer fonned from meltblC>wn fibers, such as a spunbo.nd/meltblown (SM) 
nonwoven web laminate. In another embodiment, the multilayer nonwoven web laminate 
includes at least one layer formed from meltblown fibers separating two layers fonned from 
spunbond fibers, such as a spunbond/meltblown/spunbond (SMS) nonwoven web laminate. 
Examples of these nonwoven web laminates are disclosed in U.S. Patent no. 4,041,203 to 

25 Brock et al., U.S. Patent no. 5, 169,706 to Collier, et al, and U.S. Patent no. 4,374,888 to 
Bornslaeger which are all . herein incorporated by reference. The SMS nonwoven web 
laminate may be made by sequentially depositing onto a moving forming belt first a 
spunbond fabric layer, then a meltblown fabric layer and last another _spunbond layer and 
then bonding the laminate in a manner described below. Alternatively, the fabric layers may 

3 o be made individually, collected in rolls, and combined in a separate bonding step. ·Such 
fabrics usually have a basis weight of from about 3 to 400 grams per square meter (gsm) 
(0.1 to 12 ounces per square yard (osy)), or more particularly from about 25 to 100 gsm 
(0. 75 to about 3 osy). 

3 5 Multilayer nonwoven web laminates may be generally bonded in some manner as they are 
produced in order to give tht;tm sufficient structural integrity to withstand the rigors of further 
processing into a finished product. ec>nding can be accomplished in a number of ways such 
as hydroentanglement, needling, 4ltrasonic bonding, adhesive bonding and thennal bonding. 

4 0 u"itrasonic bonding is performed, for example, by passing the multilayer nonwoven . web 
laminate between· a sonic horn and anvil roll as illustrated in U.S. Patent 4,374,888 ·to 
Bornslaeger. 
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Thermal bonding of a multilayer nonwoven web laminate may be accomplished by passing 
the same between the rolls of a calendering machine. At least one of the rollers of the 
calender is heated and at least one of the rollers, not ·necessarily the same one as the 
heated one, has a pattern which is imprinted upon the laminate as it passes between the 

s rollers. As the fabric passes between the rollers it is subject~d to pressure as well as heat. 
The combination of heat and pressure applied in a particular pattern results in the creation of 
fused bond areas in the multilayer nonwoven web laminate where the bonds thereon 
correspond to the pattern of bond points on the calender roll. 

10 Various patterns for calender rolls have been developed. One example is the Hansen­
Pennings pattem with between about 10 to 25% bond area with about 15.5 to 77.5 
bonds/square centimeter (100 to 500 bonds/square inch) as taught in U.S. Patent 3,855,046 
to Hansen and Pennings. Another common pattem is a diamond pattern with repeating and 
slightly offset diamonds. 

15 
The exact calender temperature and pressure for bonding the multilayer nonwoven web 
laminate depend on thermoplastic(s) from which the nonwoven web is made. Generally for 
multilayer nonwoven web laminates formed from. polyolefins, the preferred temperatures are 
between 66 and 177°C (150 and 350°F) and.the pressure between 525 and 1750 N/cm (300 

20 and 1000 pounds per lineal inch). More particularly, for polypropylene, the preferred 
temperatures are between 132 and 160°C (270 and 3200F) and the pressure between 700 
and 1400 N/cm (400 and 800 pounds per lineal inch). 

Methods of subjecting nonwoven webs to corona discharge, are well known by those skilled 
25 in the· art. Briefly, corona discharge is achieved by the application of sufficient voltage to an 

electric field initiating structure (EFIS) in the proximity of an electric field receiving structure 
(EFRS). The voltage should be sufficiently high such that ions are generated at the EFIS 
and flow from the EFIS to the EFRS. Both the EFIS and the EFRS are desirable formed 
from conductive materials. Suitable conductive materials inciude c:Opper, tungsten, stainless 

3 o steel and aluminum. 

One particular technique of subjecting nonwoven webs to corona discharge is the technique 
disclosed in U.S. Patent Application No. 071958,958 filed October 9, 1992 which is assigned 
to the University of Tennessee, and is herein incorporated in its entire~ by reference. This 

3 s technique involves subjecting the nonwoven web to a pair of electrical fields wherein the 
electrical fields have opposite polarities. Each electrical field forms a corona discharge. 

In those instances where the nonwoven. web includes multiple layers, the entire thickness of 
the nonwoven web may be subjected to corona discharge. In other instances, one or more 

4 o of the individual layers which form the nonwoven web laminate or the fibers forming such 
individual . layers may be separately subjected corona discharge and then combined with 
other layers in a juxtaposed relationship to form the nonwoven web laminate. In some 
instances, as will be illustrated in the following EXAMPLES, the electric charge on the 
nonwoven web laminate prior to subjecting the web to corona discharge was substantially 
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the same. as the post corona discharge treated ·web. In other words, the nonwoven web 

laminate did not generally exhibit a higher electric charge after subjecting the web to corona 
discharge than the electric charge present on the web before subjecting ·it ·to corona 

discharge .. 

To demonstrate the attributes of the present invention, a SMS polypropylene nonwoven web 

laminate and a layer formed from polypropylene meltblawn fibers were subjected. to corona 

discharge, as described in greater: detail below. Among the analyses conducted on these 

nonwoven webs, bo~ pre and post corona discharge, were two particulate filtration tests. 
io One .of the particulate filtration tests is generally known as the NaCl Filter Efficiency Test 

(hereinafter the ·"NaCl Test"). The NaCl Test was conduded on an autamated filter tester, 
Certitest™ Model # 8110, which i~Savailable from TSI Inc., St. Paul, MN. The particulate 

filtration efficiency of the test fabric is 'defined in percltntage as 100 x (1-(downstream 

particles/upstream particles)). The upstream particles represent the total quantity of particles 

15 which .are introduced into the tester. The downstream particles are those particles which 

. have been introduced into the tester· and which have passed through· the bulk of the test 

, fabric. The tester determines the efficiency of a filter medium with an. air flow that is 
supplied, which.in this case.was abou1··32 liters per minute.· The air flow contains a·known 
quantity of approximately 0.1 ·'µm NaCl aerosol particle$ ·Which are dispersed therein. At 

2 o about 32 liters per mir:iute of air flow~ the pressure drop of between 4 and 5 mm Water Gage 

develops between the atmosphere on the upstream side of the -test fabric and that on the 

down stream side of the test fabric. 

The other particulate filtration test is generally known as the "BTTG Test". "BTTG" stands for 

2 s British Textile Technology Group, located ·in Manchester, England. In general, the BTTG 

Test involves the .dispersing of particialate material, such as talcum' poWder, into the air on 

the "challenge" side of the test fabri<: by means ()fa fan. The fan not o·nly ·direds the particle 

containing air onto the face of tht! test fabric but may be adjushtd to cause a selected 

pressure drop (i.e. Smm Water Gage) to develop betweeri the atmosphere on the challenge 
Jo side of the test fabric and that on the reverse side of the test fabric.· The concentration of 

dust particles in the "challenge" atmosphere and the concentration of dust particles in the 

atmosphere on the reverse side of the test fabric (i.e. the particles that have· passed through 
the test fabric) are measured in various size ranges by means of a particle counter. The 

filtration efficiency of the test fabric for a given particle size range is defined in percentage as 

35 100 x (1 - (challenge side particles sizeilreverse side particles sizes)). The challenge side 
particles represents. the total quantity of particles. of various sizes introduced into the air on 

the challenge side of the test fabric. The reverse side particles represents the quantity of 

challenge side particles of various sizes which pass through the bulk of the test fabric. 
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EXAMPLE I 

In EXAMPLE I, a quantity of about 61 g/m2 (1.8 osy) polypropylene SMS nonwoven web 
laminate was produced. The spunbond layers were formed from polypropylene resins Exxon 

s PD-3445 and Himont PF-301. White and dark blue pigments, A.mpacet41438 (Ampacet Inc., 
NY) and SCC 4402 (Standrige Color Inc., GA), respeCtively, Were added to the 
polypropylene resins forming one of the spunbond layers. The other spunbond layer was 
formed from these polypropylene resins without pigments. The meltblown layer was formed 
from the polypropylene resin Himont PF-015 without pigments. 

10 
The meltblown layer had an average basis weight of about 15.3 glm2 (about 0.45 osy) and 
each spunbond layer had an average basis weight of about 22.9 g/m2 {about 0.675 osy). A 
quantity of this about 61 glm2 (1.s osy) SMS was subjected to corona discharge (SMS-CD). 
The corona discharge was produced by using a Model No. PIN 25A - 120volt, 50/60 Hz 

15 reversible polarity power unit (Simco Corp., Hatfield, PA), which was connected to the EFIS, 
and a Model No. P16V 120V,.25A 50/60 Hz power unit {Simco Corp., Hatfield, PA) which 
was connected to the EFRS. The EFIS was a RC-3 · Charge Master cha.rge bar (Simco. 
Corp.) and the EFRS was a solid, about 7.62 em {three Inch) diameter, aluminum roller .. The 
corona discharge environment was about 21°C (70°F) and 40% relative humidity.· As 

2 o described in the above University of Tennessee Patent Application, two sets of EFIS/EFRS 
are used. The voltage applied to the first set of EFIS/EFRS was 15 KV/0.0 V, respeCtively. 
The voltage applied to the second set of EFIS/EFRS was 25 KVn.5 KV, respectively. The 
gap between the EFIS and the EFRS for each set was 2.54 cm {one inch). 

25 The particulate filtration efficiency using the BTTG Test was determined for a portion of both 
the 61 g/m2 (1.8 osy) SMS nonwoven web laminate subjected to corona discharge '(SMS­
CD) and the 61 glm2 (1.8 osy) SMS non\voven web laminate which was not subjected to 
corona discharge {SMS). The results are reported in Table I. 
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Table I 
Particulate Filtration Efficiency (%) 

Particle Sizes (µm) 

5 ,19-.3 .3-.5 .5-1 1-3 :3-5 

Fabric 
SMS-CD 76.5 89.4 ~.4 98.2 97.6 

SMS 41.3 68.1 84.4 92.1 94.8 

10 

EXAMPLE 11 

In EXAMPLE II, a quantity of about 61 glm2 (1.8 osy) poiypropylene SMS nonwoven web 

15 laminate was produeed. The meltblown and spunbond average basis weights in this SMS 

sample were the same in EXAMPLE II as they were in EXAMPLE I. However, in preparing 

one portion of the SMS nonwoven web, the meltblown layer was subjected to corona 

discharge and thttn bonded to the spunbond layers. The corona discharge· was produced 
under essentially the same c:Onditions and using essentially the same equipment and 

2 o equipment setup as described in EXAMPLE l 

The particulate filtration efficiency using the BTTG Test was determined for a portion of both 

the 61 glm2 (1.8 osy) SMS nonwoven web laminate formed from the meltblown layer which 

was subjected to corona discharge (SMS-MCD) and the 61 g1m2 (1.8 osy) SMS nonwoven 

25 web laminate which was not subjected to corona discharge (SMS) .. The results are reported 

in Table II. 
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Table II 
Particulate Filtration Efficiency (%) 

Particle Si~es (µm) 
.19-.3 .3-.5 .5-1 1-3 3-5 

Fabric 
SMS-MCD 58.5 84.9 94.1 97.5 98.3 

SMS 21.7 65.6 83.9 94.2 96.9 

The data from both EXAMPLE I and II illustrate improved particulate filtration efficiency, and 
particularly improved particulate filtration efficiency of particles in the size range of between 
0.19 µm to 0.5 µm, as a result of subjection either the entire nonwoven web laminate or one 

15 of the layers which form the nonwoven web laminate to corona discharge. 

Concerning EXAMPLE I, the percent improvement in particulate filtration _efficiency for the 
corona discharge-treated SMS (SMS-CD) for particles in the range of from between 0.19 µm 
to 0.3 µm, as compared ·to the non-corona discharge-treated SMS (SMS), was about 85.2. 

· 2 o The percent improvement in particulate filtration efficiency for the SMS-CD for particles in the 
range of from between 0.3 µm to 0.5 µm, as compared to the SMS, was about 31.3. 

For EXAMPLE II, the percent improvement in particulate filtration efficiency for the SMS 
fabric formed from the corona discharged treated meltblown (SMS-MCD) for particles in the 

2 s range of from between 0.19 µm to 0.3 µm, as compared to the non-corona discharge-treated 
SMS (SMS), was about 169.6. The percent improvement in particulate filtration efficiency for 
the SMS-MCD for particles in the range of from between 0.3 µm to 0.5 µm, as compared to 
the SMS, was about 29.4. 

30 
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EXAMPLE Ill 

In EXAMPLE Ill, three separate about 61 g/m2 (1.8 osy) polypropylene SMS nonwoven web 
laminates were produced, wherein each SMS sample was fonned from meltblown and 

5 spunbond layers having the same average basis weight as the SMS sample of EXAMPLE I. 

The particulate filtration efficiency using the NaCl Test for a portion of ·each of the SMS 
samples in EXAMPLE Ill was detennined. The surrace charge of one of SMS sample (SMS) 
which was not subjected to corona discharge was measured. The surface charge of another 

10 SMS sample which was subjected to corona discharge (SM~CD) was measured after being 
subjected to corona discharge. . And the remaining SMS sample was fonned by first 
subjecting the meltblown layer to corona discharge and then bonded to the spunbond layers 
(SMS-MCD). The surface voltage for each side of the fonned SMS sample was measured, 
using an Electrostatic Voltmeter (Trek Model 344, Trek, Inc., Median, NY), by taking the 

15 average of at least ten readings on each side of the samples. 

The corona discharge for the SMS-CD and the SMS-MCD samples was produced ·under 
essentially the same conditions and using essentially the same equipment and equipment 
setup as described in EXAMPLE I. The results are reported in Table Ill. 

EXAMPLE Ill illustrates that improved particulate filtration is achieved by subjecting the SMS · 
fabric to corona discharge without the necessity of fanning a substantially higher charge on 
the surface(s) thereof than was present prior to corona discharge treatment. In fact, the 
difference between the surface charge of the SMS fabric before and after corona discharge 

3 s treatment is minimal at best. 

While the invention has been described in detail with respect to specific embodiments 
thereof, it will be appreciated that those skilled in the art, upon attaining an· understanding of 
the foregoing, may readily conceive of alterations to, variations of and equivalents to these 

4 o embodiments. Accorc:tingly, the scope of the present invention should be assessed as that of 
the appended claims and any equivalents thereto. 
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CLAIMS 

1. A multilayer nonwoven web laminate comprising: 

at least one layer formed from spunbond fibers and another layer formed from 

s meltblown fibers, wherein the fibers of at least one of :the layers are subjected to 

corona discharge; and 

wherein the multilayer nonwoven web laminate has a particulate filtration efficiency 

percent improvement, for particles having a size range from 0.3 µm to 0.5 µm, of at 

least about 29% over a similar formed multilayer nonwoven web laminate which has 

10 not been subjected to corona discharge. 

2. The multilayer nonwoven web laminate of claim 1 comprising: 

at least two layers formed from spunbond fibers and at least one layer formed from 

meltblown fibers wherein the layer formed from meltblown fibers separates. the two 

15 layers formed from spunbond fibers. 

3. The multilayer nonwoven web laminate of claim 1 or 2 wherein the spunbond fibers 

and meltblown fibers are formed from polypropylene. 

2 o 4. The multilayer nonwoven web laminate of one of the preceding claims wherein the 

average basis weight of the nonwoven web laminate is about 61 g/m2 (about 1.8 

ounces per square yard). 

5. The multilayer nonwoven web laminate of one of the preceding claims wherein the 

2 s average basis weight of the layer formed from the meltblown fibers weighs about 15 

g/m2 (about 0.45 ounces per square yard). 

30 

6. The multilayer nonwoven web laminate. of one of the preceding claims wherein the 

meltblown fibers are subjected to corona discharge. 

7. A coverall formed from the multilayer nonwoven web laminate of one of claims 1 to 6. 

8. The coverall of claim 7, being a protective garment. 


