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YT ey
BLE TOPSHEET I N DI SPCSABLE 2890795

&JS@EM@ELUkBQmAB T SARVENT This invention relates géfrally to
[3 Bravigegsyl - pefeqeabl a Shegt used in a body fluids absorbent garnent such

0 adstpact di sanitary napkin or the like. Fig. 3 of
-—the—_acconpanyi ng 3#? gs-rs a perspective view exenplarily illustrating a

topsheet 100 di scl oséd—tTm3Jdapanese Laitd- Open Patent Application No.

ext ondi ng. i n par ar | SrO0ERS AR AR heblr IR brbeBleabkE™. Ll ality o

second ribs 121 extendln in araIIeI one to another so as to intersect

the first ribs 111. Dﬁél A UFDS AESORBENT GARMENTSt ribs 111 intersect
each pair of adjacent second ribs 121 to define an air- and

noi st ur e- per neabl y opened region 106. The pair of firstribs 111 and the
pair of second ribs 121 are in a relationship of warp and weft, i.e., the

crestsTferr] OfTﬁﬁ% Eh@ébtlbﬁsréiétgéO%éﬂgfal Shérgaﬂ%g§i EMm%%bH@?

second rlbs 121 escend at a palr I agona oppos ersectlons R3,
R4. At angl rof I agona sed. int ctions t he crests
Ty of 1 ho LoODEDER (SRS S B BROYIELREGS | ReSBrEERE gpEReptopubheat Aot 11 be
111 descend so as to intersect the second ribs 121 at respective |ower
portions cfispesiabls diaper,acesanitany fapkinecr tthe fliike:.

Fig. 3 of the accompanying drawings is a perspective
view'exemplarily illustrating a ‘topsheet 100 disclosed in
Japanese Laid-Open Patent Application No. Hei4-82977. The
topsheet 100 lcomprises a plurality of first ribs 111
extending in parallel one to another in one direction and a
plurality of second ribs 121 extending in parallel one to
another so as to intersect the first ribs 111. Each pair of
adjacent the first ribs 111 intersect each pair of adjacent
the second ribs 121 to define an air- and moisture-permeably

- opened region 106. The pair of first ribs 111 and the pair
of second ribs 121 are in a relationship of warp and weft,
i.e., the crests T, of the first ribs 111 protrude and the
crests T, of the second ribs 121 descend at a pair of
diagonally opposed intersections R;, R,. At another pair of
diagonally opposed intersections R,, R,, the crests T, of the
second ribs 121 protrude and the-crests T, of the first ribs

111 descend so as to intersect the second ribs 121 at
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- 2- and second ribs 111, 121 repeat their protruding and descending at a
~«series of intersections arranged longitudinally in respective |ines.

Wth such topsheet 100, the ribs 111 protruding at the intersections
Rlerr] ~ Rerr] are intended to be put in contact with the skin of a
wearer, for exanple, at their crests ;} and in the proximty thereof and
the other ribs 121 having their crests descending at these intersections

can be sp t th kin, of .t wear.er,. Portions 11 2 of the
ribs spacggeesg)ﬁar £ oir‘é‘? %%ﬁl%?st?ng gﬁﬁ?ﬁr S48p ﬁé‘rgaggﬁpenﬁnnit%”ﬁ:‘r

zi gzag passage between the topsheet and the skin of the wearer as

i ndi cat ed MPNRF ar EBR Higittk opBS| sesiondantibs Bddy 124 dsepeatndiheiat ong
the skin of the wearer. Referring to Fig. 3, the portions 112 of the

first ribprdiudinended t debeenfdngd apard beedesheofkiimtdrdduee Maay er,
for exanple, between a pair of transversely adjacent second ribs 121,

al ternat el - RORpal wbh@irt%a&%mgo ihe fegi,%%%%\s_eaggﬁeé@ rh@?f‘ﬁ%@ﬁeag to

define the serpentine or zigzag passage roair or body _ t ween
rosi st ancd THRNESS TS S ERPPnLL bae SRt iS e RE FRSSEREEC IR AR or
- body - fluids fromrapidly nmoving therethrough. .
~ R, are 1intended to be put in contact with the skin of a
wearer, for example, at their crests T, and in the proximity
thereof and the other ribs 121 having their crests descending
at these intersections can be spaced apart from the skin of
the wearer. Portions 112, 122 of the ribs spaced apart from
the skin of the wearer define a serpentine or zigzag passage
between the topsheet and the skin of the wearer as indicated
by an arrow F and enable air and/or body fluids to move along
the skin of the wearer.
Referring to Fig. 3, the portions 112 of the first ribs
111 intended to be spaced apart from the skin of the wearer,
for example, between a pair of transversely adjacent second
ribs 121, alternately appear with respect to the respective
second ribs 121 so as to define the serpentine or zigzag
passage for air and/or body fluids between these two ribs
~121.  Such sérpentine or zigzag passage has a higher flow

resistance than a non-serpentine passage and rather prevents

air and/or body fluids from rapidly moving therethrough.
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In view of the problem as has been described above, it

.- 3- Is a principal object of the invention to provide a topsheet
allowing air and/or body fluids to nove rapidl ybetween a wearer' s skin
and the topsheet. The object set forth above is achieved, according

to the invention, by a |iquid-perneable topsheet used in a dlsposable
body fl uids absorbent gar nent adapted o be put in contact with the skin
of a wearer and_.to_absor

plurality of fi r& V-FHs© 2 ggﬁd?ﬁggﬁ'ﬁmpﬁsﬁ %?bfge %scra{r%fdns' nq’r?'oﬁé:

direction and a plurality of second ribs extendlng in parallel one to
anot her sdsagd psingipardeebisgtdofi the inventieactc wravtiele & itepshwetng an
upper side intended to be put in contact with the skin of a wearer and a

| over si daldppdsed dixr saddovppedysifiaidndeatbvearapofil adpeceaensai d
first ribs intersecting each pair of adjacent said second ribs to define
an air- agg @Istsurseugle diegi on around which at |east one of
sai d respectlve pairs of rst and second ribs have respective crests

nter gect | ons 2&%2?%”‘?2”see;tnif’%{‘tanabgw?%ﬁ‘ig”egﬁﬁ%?fe S GUCEArg Fitler | es
- an imaginary straight line connecting said pair of adjacent intersections;
wher ei n s&he¢ fipeenbhensedyndar iligtsreeymeabls | topsheet used in a
disposable body fluids absorbent garment adapted to be put in
contact with the skin of a wearer and to absorb body fluids,
said topsheet comprising:

a plurality of first ribs extending in parallel one to
another in one direction and a plurality of second ribs
extending in parallel one to another so as te intersect said
first ribs, each of these ribs having an upper side intended
to be put in contact with the skin of a wearer and a lower
side opposed to said upper side, and each pair of adjacent
said first 'ribs intersecting each pair of adjacent said
second ribs to define an air- and moisture-permeably opened
region around which at least one of said respective pairs of
first and second ribs have respective crests configured in
the same manner so that, between each pair of adjacent
_intersections of said first and second ribs, each of said
crests underlies an imaginary straight line connecting said
pair of adjacent intersections.
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ext endi ng downward from said upper sides to said | ower sides

.- 4- to

garnent i

adj acent
of 0.3 -

strai ght

formliqui d-passages serving to guide said body fluids into

sai d

n sai d opened regions; and wherein each of said crests is
0.2 - 5mmw de, each pair of adjacent said first ribs and each pair of
said second ribs are spaced gpart from each other by a distance
7, each of said side walls i¥0.3 - 3mm high in the proximty of
said intersectiqgn, and.,each_of said.crests underlies said, inaginar.
ﬁ%fyé%8@%§éective

line by *d-di'stBnBePBF B LV nficew showing § gand

vi ew showi ng a sanitary napkin or nenstruation pad as partially broken
or mEngtraation MmashmenPatE igddepdaoked @WwWali;showi ng a t opsheet
arged scal e; and Fig. 3is aviewsimlar to Fig. 2 show ng
a topsheet of ihigar Artis a fragmePeasy! pedispactineheciewSSHowing a
di sposabl e body fluid absorbent garnent according to the invention wll be

){;oplé@l%%rtstiqpcegr%(r) Irfaég%fe%%%ﬁ]lienp iy made with respect to sanitary

away;
in an enl

nore ful
napki n as

a-specific e 'invention given hereunder in

reference with %q%.a%p%gpanynn%,dnaw

n S . » .
a vie 51mll§% to Fig. 2 showing a topsheet

of prior art.

Details of a topsheet used in a disposable body fluid
absorbent garment accofding to the invention will be more
fully understood from the description made with respect to
sanitary napkin as a specific embodiment of the invention
given hereunder in reference Qith the accompanying drawings.

A sanitary napkin or menstruation pad shown by Fig. 1
in a fragmentary perspective view as partially broken away
comprises a liquid-permeable topsheet 1, a liquid-impermeable
backsheet 2, and a liquid-absorbent core 3 disposed between
these two sheets 1, 2. The topsheet 1 and the backsheet 2
are identical to each other in shape as well as in size and
placed one upon another. Over their portions extending
outward beyond a peripheral edge of the absorbent core 3,
these sheets 1, 2 are bonded together by means of heat-
sealing or adhesive agent. The topsheet 1 is intended to be

put in contact with the skin of a wearer in actual use of the
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A sanitary napkin or nenstruation pad shown by Fig. 1 in a

~.fragnment aryperspective view as partiall ybroken away conpri ses

-b5- a |iquid-perneable topsheet 1, a |liquid-inperneabl e backsheet 2,
anda | iqui d-absorbent core 3di sposedbetween these two sheets 1, 2. The
topsheet 1 and the backsheet 2 are identical to each other in shape as
well as in size and placed one upon andther. Over their portions extending
out war d beéogg é(perlriz_.hera edge of the absorbent core 3, these sheets 1,
2 are bon§&&16g: means of heat-sealing or adhesive agent. The
topsheet 1 is |ntended to be put in contact with the skin of a wearer in
actual use of The tepsheey hapkifiermed fromThethepedpbasiic syndheddd rom a
t hernopl astic synthetic resin filmand has a plurality of first ribs 11

ext endi ng ried inp&idkl ahdoRast @ phathRitiopgi fugsvatilys of 1 tdiet&allidqrdh napkin
as well as a plurallty of second ribs 12 extending also in parallel one to

bs 11 | BREPdES oligCho tl?n‘é%l”ﬁ%secoﬁag*f PRE"so st AR £ 5l on

13 which is air- and noisture: erneabl Qp The backsheet 21is
made of a2FhdSidplastd PLIFRhE Ycoﬁe§?ﬁ°n#. rﬁbanéﬂt FEtepsdnge ALsQorid 3 i s

- formed fromfluff pulp or a mxture of such fluff pulp and a hydrocolloid
mat eri al . parallel one to another transversely of the sanitary napkin.

Each pair of adjacent first ribs 11 intersects each pair of
adjaéent second ribs 12 to define a region 13 which is air-
and moisture-permeably opened.

The backsheet 2 is made of a thermoplastic synthetic
resin f£film and the absorbent core 3 is formed from fluff pulp
or a mixture of such fluff pulp and a hydroceclloid material.

Fig. 2 is a fragmentary perspective view showing the
topsheet 1 in an enlarged scale. On the topsheet 1, the
first and second ribs 11, 12 respectively have upper sides
intended to be put in contact with the skin of a wearer and
lower sides opposed to the upper sides, crests 16, 17 and
side walls 18, 19 extending along the respective crests 16,
17 and diverging downward from the respective crests 16, 17.
The crests 16, 17 of the first and second ribs 11, 12
intersect one another to form intersecting points 21 which
define corners of the respective regions 13. The side walls

18, 19 are connected one to another along intersecting lines
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Fig. 2 is a fragnentary perspective view showing the topsheet 1 in an
-«enl arged scale. On the topsheet 1, the first and second ribs 11, 12
respectively have upper sides intended

- 6- to be put in contact with the skin of a wearer and | ower sides
opposed to the upper sides, crests 16, 17 and side walls 18, 19 extending
al ong the respective crests 16, 17 and diverging downward fromthe

respect i ve, Lrgl ?cejsgy Ayl hE e Q?l $1365014s 05 féiﬁnfﬁﬁﬁﬁla;fl‘d%%%&ﬁé%e” bs

11, 12 intersect anot her to drmiintersecting points fine
corners of ective re . The side walls 18, .19 are co ected
one to a h@?tﬁpaﬁagnﬁﬁﬁ t| 8Ié%ﬁﬂghﬁnqhﬁongptnl\ﬁ?%|8§151 WP
soast of or nt ubul ar passages22ext endi ngt owar dt heabsorbent core 4. Thepalrof
opposed siappogsd sside amil el paand ctheopabedf Ipkosed |sid® yalkent9 a
U-shape cross-section, respectively, in other words, each of tubular

passages ?’-’réé‘eﬁtap%r ed- ghupeardrosdheedietpest lr\é%péﬁﬁﬁ.tv‘él% i odtide first
and secon i bs 11 12ar ecur vedor bent bet weeneachpai r of

adj acent i njersectd s of2]tub?u:h.a§0p%§s§%el§e 2908LC¥abaPEE dab i, aPgOr DAY cor e

4. The manner ‘of such curves I"ngs I's su ant y un| or m bet ween

respect vETHTAEEM Rt Goddnd™ FBE. TRERE,ERS PRESPRALPS bt ok

curves or bendi ngs provi ded between the respective pairs
are curved or bent between each pair of adjacent
intersections 21, 21 so as to be convex toward the absorbent
core 4. The manner of such curves or bendings is
substantially uniform between the respective pairs of
adjacent first ribs as well as between the respective pairs
of adjacent second ribs. However, the manner of such curves
or bendings provided between the respective pairs of adjacent
first ribs 11 may be the same as or different from the manner
of such curves or bendings provided between the respective
pairs of adjacent second ribs 12.

When the sanitary napkin is horizontally placed with
the topsheet 1 upside, the intersections 21 of the first and
second ribs 11, 12 lie at the uppermost level. With the
sanitary napkin put on a wearer, the crests 16, 17 of the
first and second ribs 11, 12 come in contact with the skin of
a wearer in the proximity of these intersections 21, leaving

the remaining curves (or bendings) spaced apart from the skin
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of adjacent first ribs 11 may be the sane as or different from the manner
+-0f such curves or bendi ngs provi ded between the respective pairs of

adj acent second ribs 12. When the sanitary napkin is horizontally
pl aced with the -7- topsheet 1
upside, the intersections 21 of the first and second ribs 11, 12 lie at
the uppernost level. Wth the sanitary 'napkin put on a wearer, the crests
16, 17 of f SeGo rJ c ' taGgt W he, skin
of a wear gifh{%rlllet %taﬁi m %yqq&#ﬁgs%ejq’n%es%%énﬁ% ,allcleae\\%ttn%({lg’eq

remai ni ng ,curves iﬁr bendings) S

As i1l ustfatRarathelsang P perPthsn chBrREVERSBAY al9fel tRRe ARt her
transversely of the sanitary napkin and the second ribs 12 extending in
paral | el @apkin @nst Hse | secprdidibas | ¥2 obxtkredisgniinapanadpleln caree twur ved

or bent in the same manner. So far as these curved or bent portions of the

ribs 11, hacARrSN¥RA tvllaldl Iy OF R Fenitdiry hRpleal fre [ERRIDI6

passages for linear novenent of air and/or body fluids are fornmed as

i ndi cat ed 'age P |.i neag..p a t |y al air

and/ or bcl)%\;g‘tf Ia{uxl{ d%é\ﬁ?osﬁg\?e%?lgfr'api %?y%gga%%:eﬁg%%%i §g5§§32¥>§zélge%%

- passages. Rapi.d novenent of_ air_contributes to inprovenent of ,

ai r - per me@oHGiOpsies £Bg Bibfiekhs the aflg §pacechapackr Eromnbhe kingfi tary

napki n. Rapid novenent of body fluids facilitates '
the wearer, therefore, passages for linear movement of air

and/or body fluids are formed as indicated by arrows P, Q.
Such linear passages advantageously allow air and/or body
fluids to move more rapidly than serpentine or zigzag
passages. Rapid movement of air contributes to improvement
of air-permeability desired between the skin of the wearer
and the sanitary napkin. Rapid movement of body fluids
facilitates spread thereof over the topsheet and thereby
allows.the absorbent core 4 to be effectively used over its
area as large as possible. It should be remembered that the
sanitary napkin is required to have a high spot-absorptivity.
Such requirement is well satisfied by the open regions 13
defining respective tubular passages 22. The tubular
passages 22  are effective to transfer body fluids to the
absorbent core 4 under their capillary effect and, if
desired, lower ends of the respective tubular passages 22 may

be applied with suitable hydrophilicity imparting agent to
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spread thereof over the topsheet and thereby allows the absorbent

.to be effectively used over its area as |large as possible. It should
renmenbered that the sanitary napkin is required to have a high

spot -absorptivity. Such requirement is well satisfied by the open regions

13 defining respective tubular

passages 22. The tubul ar passages 22 #re effective to transfer body

fluids to.the absorbeg%_core 4 under theig ;agillar effect and, if
t Ma

desired, PBREPVENER B

RESRY (e (HARS S & pB3SEFESS 22- milPWRYeXpp

with suitable hydrophilicity inparting agent
t oi npr oveadseli thensyot takrsipividmhessdaged2y. satorated  thafabsorbeatspot
absorption has locally saturated the absorbent core 4 with body fl ui
I's requiredreospkeht Bhedy efRl Idg itduanirebyiebabedymdkelife Henedchiger the
topsheet 1 so that a surplus ability of the absorbent core 4 may be

Thi s

req

I n l.S$hLe n p. Y t t
for sprea iﬁ§%§$§b§gyb?ﬁgfggﬁiéb gpp¥?§eo?g€5%g§tééé%%ﬁg%efﬁ%%gg%ﬂﬁ%
pressing a heated _palyethylene film against a nold of the correspondi ng
conf i gur afMER LGS &L MU R Tarichd rabfsent zearai . mpy pe psedyes
. the topsheet 1 for sanitary napkin or disposable diaper, the first a
second ri reghire2nimyche ef eatlisfiedi nbysiameddapthblilawy: @hchther est -
16, 17 is 0.2 ~ 5 mm wi de,

topsheet 1 for spreading of body fluids.

The topsheet 1 can be formed by pressing a heated
polyethylene film against a mold of the corresponding
configuration under vacuum And/or pressurized air. If it is
desired to use the topsheet 1 for sanitary napkin or
disposable diaper, the first and second ribs 11, 12 may be
preferably dimensioned as follows: each crest 16, 17 is 0.2
~ 5 mm wide, each pair of adjacent ribs 16, 17 are spaced
apart from each other by a distance of 0.3 ~ 7 mm, each side
wall 18, 19 is 0.3 ~ 3 mm high in the proximity of the
intersection 21, and the first and second ribs 11, 12 are
curved or bent so as to be spaced apart from a straight line
connecting each pair of adjacent intersections 21 by a
distance d (See Fig. 2) of 0.1 -~ 1 mm, more preferably 0.2 ~
1 mm. |

While the first and second ribs 11, 12 are shown as

intersecting each other at a right angle, they may also
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each pair of adjacent ribs 16, 17 are spaced apart fromeach other by a
-.distance of 0.3 ~ 7 nmm each side wall 18, 19 is 0.3 ~ 3 mmhigh in the
proximty of the intersection 21, and the first and second ribs 11, 12 are
curved or bent so as to be spaced apart froma straight |ine connecting
each pair of adjacent intersections 21 by a distance d (See Fig. 2) of 0.1
~ 1 mm -9- - 9 - nor e preferably 0.2

1 mm Wi e t, flrst and se d ri re shown a
i nt er sect 4R} NG} ot]ﬁ’gr B’ﬁ’ef]lﬁﬁ S A rrmes}nent

i ntersect each other.  An alternatlve arran enent is also possible in
whi ch one i6f alfo rpesaiklel tecehiichi enelof theap‘.ers@uwdd s@copehtridsd t he
ot her extend horizontally. According to the specific enbodi nent shown by

Fig. 2, thda saonde cheveéd akebefit ¥8d he better restdend ity idvamaldy far as
t he second ribs 12A, 12B, 12 extending between the first ribs 11A and 11B

are concer r n endi n t ween
the first Tibs %ﬂg?%§d£%?cgg§gigggv% <§a%¥§$% %?%ﬁlléggg{éﬁagé qua
should be under dt at t he respective second ribs extendin bet ween t he
first ri bssePPA“i %f nﬁyeh‘é\%’é"?ﬁe%a‘?%“‘sﬁé’pé §sSaPReSRARPSOrEah&s

- respective second ribs extending between the first ribs 11B and 11C  This
i s true aldw feecemd shhpeldd,WHiZdh 12@ éxtendingsbetween dlvevetinsnt bent.

ribs 11A and 11B are concerned. Similarly, the second ribs
12A,'12B, 13C extending between the first ribs 11B and 1l1C
are curved or bent in the same shape. It should be
understood that the respective second ribs extending between
the first ribs 11A and 11B may have the same shape as the
shape of the respective second ribs extending between the
first ribs 11B and 11C. This is true also for the shape in
which the first ribs 11 are curved or bent.

The liquid-permeable topsheet according to the
invention comprises a plurality of ribs extending in parallel
one to another and allows air and/or body fluids to linearly
move in parallel to the ribs. The body fluids absorbent
garment using such topsheet is excellent in air-permeability
between the topsheet and the skin of the wearer, on one hand,

~and in spreadability of body fluids on the topsheet, on the

other hand.
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The |i qui d- perneabl e topsheet according to the invention conprises a
-.plurality of ribs extending in parallel one to another and allows air
and/ or body fluids to linearly nove in parallel to the ribs’ The body-
fl uids absorbent garnment using such topsheet is excepis®ile: iR Bee

air-pernmeability between the topsheet and the skin of ! nRelmﬁdone
hand, and in spreadability of body fl-l#-ds on the tops I t her
hand. -10- | S:
1. A | MG I5e FhedBED d&isheet (1) wused in a di sposable body fluids
absorbent garnent adapted to be put in contact with the skin of a wearer
and to absorb body fluids, the topsheet(1l) conprising: a plurality

of first - ribs (11) extending in parallel one to another in one direction

and a pl ungl i tyaof isRGERDerNaabld) topsteadi iE RNH l€ld MR dab1RNYdwF SO as

to intersect said first "ribs (11), each of these ribs having an upper side
I nt ended . t. | t 1.t h [ I p.of a ar.er I si de
opposed ttg'(iélé‘:a% lﬁalépsec}ll}’seﬁl e,&;%mdé% eéac%&%%?(?&o?oa%?agﬁﬁt lg’af%“g'la%gt Q,)’i?c:'%s (11)
i ntersecting each pair of adjacent said second ribs  (12) to define an air
- and noi $h& ekinpefBaWrprepeatd Fegrlsorl taydyy Swnitdie fonsheat one of

- said.respective pairs of first

comprising:

a plurality of first ribs extending in parallel one to
another in one direction and a plurality of second ribs
extending in parallel one to another so as to intersect said
first ribs, each of these ribs having an upper side intended
to be put in contact with the skin of a wearer and a lower
side opposed to said upper side, and each pair of adjacent
said first ribs intersecting each pair of adjacent said
second ribs to define an air- and moisture-permeably opened
region around which at least one of said respective pairs of
first and second ribs have respective crests configured in.
the same manner so that, between each pair of adjacent
intersections of said first and second ribs, each of said
crests underlies an imaginary straight line connecting said

pair of adjacent intersections.

2. A liquid-permeable topsheet according to Claim 1,

wherein said first and second ribs have side walls extending
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and second ribs (11), (12) have respective crests (16), (17)  configured in
.the sanme manner so that, between each pair of adj aceniyl §8H5E8dh RPHicdd21)

of said first and second ribs (11), (12), each of said 7)
underlies an imgi nary straight l'ine connecti ng s!mmmw “ f
adj acent intersections(21); wherein said first S

(11), (12) have side walls(18), (19) -éktendi ng downward from said upper
sides to said |l ower sides_to formliquid-passages serving to
gui de sai ABBWATE |fHoR §atd YBPRL gRiAest tPnSaafddleperedidegi &os P and
wherein each of said crests(16), (17) is 0.2 - 5 mmw de, each pair of

adj acent ddighifd+mssgddes (se)vinyl wacigh sadfd adjyaddmidsaiichtsesadd ri bs
(12) are spaced apart fromeach other by a distance of 0.3 - 7 mm each of
sai d side gdlent Si-shid d§éﬁgdﬂﬂ%?ﬂdhghe proximty of said
irntersection(2l), and each of said crests(13) underlies said inaginary
straight line by a distance of 0.1 - 1 mm

3. A liguid-permeable topsheet according to Claim 1,
wherein each of said crests is 0.2 ~ 5 mm wide, each pair of
“adjacent said first ribs and each pair of adjacent said
second ribs are spaced apart from each other by a distance of
0.3 ; 7 mm, each of said side walls is 0.3 ~ 3 mm high in the
proximity of said intersection, and each of said crests
underlies said imaginary straight line by a distance of 0.1

~ 1 mm.
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