e v s

RxM Ps COPy

" METHOD OF FINISHING EDGE-OF'SHEET GLASS, HEAT-TEMPERED
SHEET GLASS USING THE METHOD, AND FIRE-RESISTANT
CONSTRUCTION MATERIAL USING THE HEAT-TEMPERED

SHEET GLASS

5
. BACKGROUND OF THE INVENTION

1 FIELD OF THE INVENTION

10 The present invention relates to a method of
finishing an edge of a sheet glasé for use in e.g.
fire-resistant construction material such as a fire-
resistant door, a fire-resistant window or the like, a
heat-tempered sheet'glass using the method, and

15 "relates also to a fire~resistant construction material -
using this heat-tempered sheet glass.
2 "~ DESCRIPTION OF THE RELATED ART

. [
20 _ When a sheet glass is used in 'a fire-resistant

cohstruction matérial such as a fire—resistaﬁp door,
it is'necessary for the'glass to have a high edge
strength in order to avoid a  heat cracking phenomenon
of this sheet glass. Namely, when a sheet glass is

25 subjected to a significant heat, heat expansion
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occurring ét.the center 4drea of the.sheet glass
applies a tension to the edge of the sheet glass
fixedly supportea to a windqw sash, for example.
Then, when thi§ tension exceeds the edge strength of
the sheet glasé,-a cracking occurs in the sheet glaés.
This is the heat cracking phenomenon.

As fire—nesistant sheet glass; there are known a
wired sheet glass and a laminated glass incorporating
an intermediate layer made of silica hydrate alkaline.
In the case'of the former, its transparency may be a
problem since the embedded wire hinders the'the view.
The latter also has the possibility of losing its
transparency due to Bubbling of the intermediate layer
resulting from a therimal variation. As an alternative
free from such draﬁbacks, there is known a sheet glass
érgpared by heat-tempering tréatment of soda-lime
glass materiai.

As such heat tempering treatment, the convention
has prbvided a method comprising the steps of: heating
a sheet glass at a temperature.rangé (approximately,
760 deg. C)‘significantly higher than a melting point
of the glass (720 to 730 deg. C); and thén spraying a
coolihg air against the sheet giasé at an extremely
high pressure such as é back pressure of 950 mmAq, fof

instance. With such heat tempering treatment of the
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sheet glass as above, it is possible indeed ﬁo provide
the sheet glass with a predetermined edge strength.
However, since the air is sprayed at the very high
pressure against the sheet glass which has been heated
up to such high temperature range as exceeding the
melting point of.the gléss,_this spraying may result
in surface irregularity or warping of the sheet glass
which leads to distortion of ﬁhe image reflected by
the sheet glass.

| According to a conventional method of finishing
an edge of such sheet glass as described supra, in
order to obtain a flat and even edge, as illustrated.
in Figs. 6{a) and kb),_a cup grinding hheel 20 is
rotated about an axis while causing a side'facé 20a of
the wheel to contact an edge 2la or a ridge 21b of the
sheet glass 21. The cup grinding wheel includes
diéﬁond or grinding stone or the like affixea on the
side face 20a.thereof.

With_suéh sheet glass edge grinding method as
described supra, a very fine grihd séreak, which is’
hardly recognizable with naked ‘eyes, is formed at the
ridge portion as a result from the grinding of the
edge portion. For this reason, a thermal stress
associated with a thermal expansion tends to be

concentrated at the grind streak. In particular, in
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éhe case of the soda—limé glass (without heat-
tempering treatment), it is not poésible to provide
this glass with a high edge strength.

Accordingly, in order to alléw its use as a fire-
resistant sheet glass, the above-described heat
tempering tréatment is needed. But, this treatment
involves the iqconveniencgs described supra.

Furthér, if the heat tempering treatment is effected

at a lower heating temperature and/or lower back

pressure of the spraying air than the conventional
method in oraer to avoid the inconveniences {surface-
irregularity,- warping)- of the heaé tempering
treatment, then, this will result in an ipsufficient

edge strength of the sheet glaés obtained as a .fire-

. resistant door.

In view. of the above-described state of the art,
the primary object of the invention is to solve the
dfawbacks-of the cohventional art by providing an
improved method of finishing an edge of a sheet glass
capable of iﬁcreésing the edge strengtﬁ of the glass,
a heat-tempered glass ﬁith a predetermined edge
strength made by using the method, and also a fire-
resistant conétrucpion.materi#l using this heat-

tempered sheet glass.
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SUMMARY OF THE INVENTION

For fulfilling the above-noted object, a method

of finishing an edge of a sheet glass, according to

the present invention, comprises:

a first grinding step for grinding an edge of_a
sheet glags so as to provide the edge with an
outwardly convex_cufved shape; and

a finishing step for finishing a bordering
portion which has béen formed by the first grinding'
step between the curved edge and each flat side face
of the sheet glass, so as to provide this bordering
portion with a greater smoothness phan-smoothness
provided by the first grinding s;ep.

In general, the stress occufring within a sheet
glass is ap£ to be cqncentrated at the ridge portions
of the sheet glass.'-Then,'according to the sheet
glass edge finishing method of the present invention,
the method comprisés the first grindihg step for
grinding an edge of a sheet glass so as to provide the
edge with an outwardiy convéx curved shape; and a
finishing‘step for“finishing_a bordering portion which
has been fofmed.by the first grinding step between the
curved edge and each fla£ side face of the éheet

glass, so as to provide this bordering portion with a
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greater smoothness than smoothness provided by the
first grinding step. Hence, it is possible to
restrict concentration of stress at the edge portion
of the sheet glass; Eépecially; by effecting the

finishing step for finishing & bordering portion which

‘has been formed by the first grinding step between the

curved edge and each flat side face of the sheet
glass, éo as to provide this bordering portion-withja
greater smoothness than smoothness provided by the
first grinding step, the ridge portions are
substantially gliminated to ﬁrovide a smoother
finished surface. chordingly, it is possible to
avqid the fofmation of the grind streak which tends to
invite the concentration.of tﬁe stress at this
portion. As a result, thé method of the invention
ailows the sheet glaés to obtain a higher edgé
strehgth than the convention.

With the increased edge strength, even if the
heat tempering operat;on is effected at a lower
temperature range and/or lower air-spraying pressuré

than the convention, the resulting sheet glass may

‘retain a predetermined sufficient edge strength after

the heat-tempering treatment. As a result, it becomeé
possible to avoid the inconveniences of the prior art

such as the surface irregularity or warping which
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leads to a reflection image distortion. Moreover, the
running costs of the heat—tempéring system may be
reduced #s well.

In summary, according to the invention’s method
of finishing the edge of a_éheet glass, it becomes
possible to restrict concentration of thermal stress
at the edge of the sheet glass and hence to increase
the edge strength of thé sheet glass. As the result,
even if ihe heat-tempering treatmeni of the sheet
gla;s is effected by a simpler method than the
conventional method, the resulting glass may maintain
sufficient performance as a. fire-resistant sheei.
glass. Accordingly, the method'échievés'improvement
of the quality of the sheet glass and also reduction
of the running cost of the heat-tempering freatment
systeﬁ. '

The finishing step may be carried out by a
variety of manners such as buffing, heap'melting{
chemical melting or the like.

If the finishing stép is carried out by buffing,
it is possible to.polish the surface with the
irregularity in the order of g few/mes.

Further, if the finishing step.is carried out by
heat melting, it is possible to provide the finished

surface with the same finish as the sheet glass per
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se, so that the stress applied to the sheet glass may
be born by ﬁhe entire edge thereof. As a result, the
edge Strength of the sheet glass may be fu¥ther
increased.

If the finishing step is carried out by chemical
melting, this finishing step'per se may be carried out
by a simple process, so that the efficiency' of the
edge finishing operation of the sheet glass may be
improved.

For aécomplishing the above-noted object, in a
heat-tempered sheet glass, according to the present
invention;:the sheet glass has its entire surface
subjected to a heat-tempering treatment, the sheet
glass comprises an edge thereof formed as an outwérdly
convex curved edge having an intermediate pbrtion in
the thickness direction thereof projecting outwards
in the direption of the plane of the sheet glass;

wherein, the curwed edge has a maximum surface
irregularity ranging be}ow 0.05 mm; and

a_bordering.portion'formed between the curved-
edge and each flat side face of the sheet glass has é
maximum surface irregularity ranging below 0.007 mm.

With the above construction, the edge of the

sheet'glass.having its entire face thereof subjected

to a heat-tempering treatment is formed as an
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outwardly cqnvex.curved edge portion having an
intermediate portion in the direction éf thickness
thereof projecting outwards in the diréction of the
plane of the sheet glass, and this curved edge portion
has a maximum surfacé irregulérify ranging below 0.05
mm. Further, a bordering portion formed between the
curved edge portion and a flat portion on each side
face of the sheet glass has a maximum surface
irregularity ranging below 0.007 mm. Accordingly,
this heat-tempered glass may effectively restrict
concentration of stress at the edge portion.

More particularlj, thé curved edge poftion formed
at the edge of the sheet glass is provided with very
smooth finish of maximum surface ifregularity ranging
lower than 0.05mm. Moreover, no ridges are formed at
this curved edge portion. Hence, concentration of
streés at the curved edge portion may be avqided.
Further, the bprdering portion formed between the
curved edge portion. and a flat portioA on each side
face of the sheet glass is provided with even smoother
finish haQing a maximum surface irregularity ranging
below 0.007 mm. Therefore, the éntire sheet glass too
may be free from ridges which tend to invite
concentration of-stress. As a result, it‘becomés

possible to avoid the stress concentration at the
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edges of the sheet glass, whereby the edge strength of
this sheet glass may be increased to be higher than 4
kgt‘/mm'2 approx;mately.

Incidentally, in the case also of a curved shape
which is structurglly advantaéebus for avoiding stress
concentration, if its surface irregularity ranges over
0.05mm, the stress concentfation still tends to occur
at the ridges and bottoms of this uneven surface.
Furthef, in the case of.the bordering portion between
the curved-edge portion and each flat side face of the
sheet glass, as this portion comprises a ’inter-face
transition region’, the stress concentration tend; to
occur at the ridges and bottoms of its irregularity if
the irregularity is greater, at its ma;imum, than
0.007mm. | | |

With the increased edge strength described above,
even if the heat-tempering operation is effected by a
heating operation at a temperature range lower than
that of the convention or by én alr spraying operation
at an air pressure lower than thaﬁ of the convention,
the resultant glass ﬁay_still be free from such
inconveﬁience of the conventional art as the surface
irregularity or warping which distorts the reflection
image whilé maintaining a predetermined sufficient

edge strength,
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Theréfore,.with the heat—tempered glass éccording
to ghé present invention,'éven if the heat tempering
operation of.the sbeet glass is effected by é simpler
method than those empléyed in the convention, the
resultant sheet glass maf still maintain good
performance as a heat-resistant glass. So that, it is
possible to imprqve the quality of the sheet glass and
also to reduce the running costs of the system used
for the heat tempering operation.

Further, as described in the appended claim 5,
preferably, the surface compressing stress used in the
heat tempering treatment ranges over 17 kgf/mmg'.

Incidentally, if a sheet glass is to be used as a
Class A or Class B fire;resistant door according to a
fire-resistant testing based on the Japanese
Construction Ministry Pubiic Notice'No. 1125, there is
the péssibility of dangér of heat cracking in the
sheet glaés unleés the sheet glass has an edge
étrength higher than 21 kgf/mma'(in case ‘the sheet
glass is supported by a retainer  metal element 9
having good heat conduction charactefistics, with an
engaging depth d at a peripheral edge of the sheet
glass with a sash being 10 mm approximately, as
illustrated in Fig. 2). In this respect, with the

construction set forth in claim 5 of the present
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invention, the gurface compressing stress used in the
heat tempering tredtment is provided to be higﬁer than
17 kgf/mml . Then, in combinatigg with the edge
strength higher than 4 kgf/mmi'obtained by the edge
finishing-prOCess déscribed supra, the sheet glass may
obtain an edge strength which is in effect highef than
21'kgf/mma'. Accordingly, this sheet glass may be

used . as the Class A or B fire-resistant door without

‘any problems.

Incidehtally, if the sheet glass is supported
w?th a greater engaging depth of about 15 mm, there
occurs a slightly greater'temperature difference
betwéen_the éeripheral edge and the ceﬂter portion of
the sheet glass. Theréfofe, a greéter surface
compressing force.gfeater than 18 kgf/mﬁLwill be
needed in this case.

Further, if the sheet glass is supported with the
greater engaging depth-of about 15 mm and without the
use of the retainer metal element 9 (see Fig. 5), the
gurface compressing stress needs to be still higher
than 22 kgf/mm” .

As described above, in any of the various support
conditions, the sheet glass may be used as the Clags A
or B fire-resistant door.

A fire-resistant construction material according
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to the present invention is characterized in that the
material uses the heat—témpéred sheet glass described
above. Then, this fire-resistant construction
haterial may be used as a fire-resistant door or fire-
resistant window having superior fire resistance..
Further and other objects, features and effects of
the invention will become more apparent from the
following more detailed @escriptiqn of the embodiments
of the invention with reference to the accompanying

drawings.
BRIEF DESCRIPTION.OF THE DRAWINGS

Figs..l(a) and (b) are descriptive views
illustrating a method of finishing an edge of a sheet
glass according to the présent invention,

Fig. 2 1s a. section view showing principal
portions of a_fire—resistant_door according to ﬁhe
embodiment of Fig. 1,.

.fig. 3 is a section view showing an attaching
condition of a sheet glass relating to a further
embodiment,

i Fig. 4 is a section view showing an attaching
condition of a sheet glass relating to a still further

embodiment,
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Fig. 5 is a section view showing principal
portions of a fire-resistant door relating to a still
further embodiment of the invention, and

Figs. 6(a) and (b) are descriptive views
illustrating a method.of finiShing an edge of a sheet

glass according to the prior art.
DESCRIPTION OF THE PREFERRED EMBQDIMENTS

Preferred embodiments of the present inygntion
will be described in details with reference:to the
accomﬁanying drawings. |

Fig. 2 shows a fire-resistant door comprising a
sheet glass 3 having én edgel2 thereof finished by a
sheet giass edge finishihg method of the invention,
and a sash 1 in whichlthe sheet glass 3 is fitted.

The sash 1 includes an. annular sash body 5
forming.a.door frame, and a.pair of holder members 6
for holding, therebetween, the sheet giaﬁs 3 fixed in
position to the sash body 5.

fhe saSﬁ body 5 and the holder members 6 are both

formed of metal, so as to be able to retain the sheet

glass 3 in the case of a fire. The holder members 6

specifically comprise a pair of angle members which

are mounted on the sash body 53 so as to form
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therebetween a space 7 capable of holding an edge 2 of

"the sheet glass 3 therein.

The space 7 aécommodates_therein a setting block
8 formed of chloroprene rubber having a protecting
function for the edge of the sheet glass 3 and a
retainer metal element 9 for binding the édge 2 of the
sheét glass 3 for securing the_edge 2 to the.holder
members 6. The setting block 8 is disposed within the
sﬁace 7 at the bottom side of the sash i.;

The retainer element 9 is formed of a thin'met;l
plate element and constructed so that the element 9
may elastically retain and.secure the edge 2 of the
sheet glass 3 as accommédated within the gpace 7.
More particularly, this retainer element 9 has a
leﬁgth corresponding substantially to a length of the
edge 2 of the sheet glass 3. Further, as shown in
Fig. 2, this retainer element 9 has an angular U-like
cross sectional shape. (like a hexagon without its top
side) as viewed in the longitudinal direction of the
edge 2. Then, the opposed lateral sides of the U-
shape are Brougﬁt into line—contaqt with the froht_and
back faces of the sh;et glass 3, respecfively.
Further, the.retainer element 9 has én outer diameter

greater than the width of the space 7, so that, when

‘the element 9 is set within the space 7 with the edge’
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2 of the sheet glass 3 béing held therein, the element
9 ﬁay firmly retain and fix the sheet glass 3 as
receiving compressing forces in the binding direction
from the holder members 6. As a result, it is
pqésible fo avoid an inadvertent disengagement of the
peripheral edge of the sheet glass due to thermal
deformation thereof in the event of a fire.
Incidentally, as the'fetéiner element 9 is formed
of metal material (e.g. iron and steel, stainless
steel or the like), this element has a good heat
conduction characteristics, so that the element may
quickly adjust to the ambience temperature. Thu;, if
a fire occurs, the element 9 may readily conduct the
heat to the peripheral edge of the sheet glass 3
retained by this element 9, so ‘that a sharp
temperature difference is hardl& developed between the
peripheral edge and the'cénter portion of the sheet

glass, and éonsequentiy there hardly occurs breakage

‘of the sheet glass. If converting this breakage

resistance into the stress applied to the edge; then,

in the standard support condition shown in Fig. 2

where the engaging depth d of the sheet glass 3

relative to the holder members 6 is about 15 mm, there
is applied a stress of 22 kgf/mﬁ>approximately. In

the case of a shorter engaging depth of 10 mm
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approximately, there occurs a correspondingly smaller
temperature difference between the center portion and

the peripheral edge of the sheet glass. Then, the

applied stress is reduced by about 1 kgf/mmato be 21

kgf/mﬁz approximately.

Next, the sheet glass 3 will be particularly
described. |

This sheet glass 3 is formed by subjecting.a
sheet glass made of soda-lime manufactured by a method
not usiﬁg any metal hangers and then subjecting this
sheet glass to a heat tempering treatment.

For finishing an edge of the above sheet glass 3,
a first grihding step is effected for grinding an end
face of the éheet glass into a curved shape having an
intermediate portion in the direction of thickness of
the sheet glass 3 outwardly brojecting iq the
direction of plane of the sheet glass.3 (the groﬁnd
fdce.has a maximum irregularity ranging lower than
0.05mm); and then a finishing step is effected for
finishing a bordering portion formed between the
curvéd edge'3a formed at the end face of the sheet’
glass 3 by the first grinding step and a flat portion
3b on the front and back face-respectively of the
sheet glass 3, so as to provide this bordering portion

with a greater smoothnessl(the finished face obtains a



10

15

20

25

18

maximum irregularity less than 0.007mm) thaﬁ the
smoqthness provided by the fifst grinding step.

More particularly, as illustrated. in Fig. 1l{a),
the first-gfindiﬁg step is effected by a plain
rotation cylindrical wheel grinding method utilizing
an outer peripheral face of a cylindrical wheel 10
rotated about an axis. This cylindrical wheel_iO has
é gradually reduced outer diameter toward the center
thereof in the axial direction, so as to grind the
edgé féce of the sheet glass as a face to be ground,
into an outwardly projecting curved shape. The outer
peripheral.faqe of the cylindrical wheel ld comprises’
a grinding portion which is finer than #200.

The curyed edge-3a formed.by the first grinding
step has a maximum surface irregularity of 0.03mm
approximately. Because of such extremely small
irregularity, this finished face may effectively avoid
concentration of stress in the sheet glass 3.

Further, the grinding direction of the first
grinding-step is set along the longitudinal direction
of the edge face of the sheet glass, so that the grind
streak formed in association with the grinding 1is
formed . along the longitudiﬁal direction of the sheet
glass edge_face. This also serves to avoid the

concentration of thermal breaking force acting along
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the sheet face of the sheet glass 3.

As illustrated in Fig. I(S), the finishing step
is effected by a buffing method using an abrading belt
11 enti‘ained_ and rotated about two rotational axes.
This buffing operation ‘is referred to also as a
superfine finish, and this finish is effected
generally by using the gelt 11 made. of sheep skin.
The buffing is effected while pouring a water solution
of cerium oxide on to the portion to be polished, so
that tﬁe'polished face obtains a surface roughness of
3 to 7/pm (almbst equal to.ghe surface roughness of
the'frontoand bgck faces of the sheet glass) and
obtains lugter as well. As a result, this

significantly reduces the possibility of-stress

concentration at the bordering portion 3c. Iin

embodying the present invention, however, any other
abrasive than cerium oxide descfibed supra may be used
as long as the agent may provide the surface with such
ultré—fine roughness.

As Aescribed above, by effecting the first
grinding step and subsequently the finishing sﬁep,.it

is possible to.significantl? restrict the occurrence

‘of stress concentration -at the edge portion 2 of the

sheet glasé 3. In particular, it becomes possible to

avoid the occurrence of stress concentration along the
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sheet face of the sheet glasé 3. As a resuit, the
resultant sheet glass will hardly.break even when
subjected to heat in the event of a.firé.' And, it has
been confi}med that this sﬁeet glass may be provided
with an edge strength "exceeding 4 kgf/mﬁl
approximately. | |
As described hereinbefore, it order to allow a
sheet glass_t; be used as the Class A or.B fire-
resistant door specified in a fire resistance testing
based-pn the Japan Construction Ministry Public Notice
No. 1125, the sheet glass needs to have an edge
strength not lower than 26 kgf/mmq' (in case the
engaging depth is about 15 mh). Then, with the sheet
glaSS.3 aécording to this embodimént, the retaining by
the retainer element 9 serves to damp 4 kgf/mmzof
stress and the aboée—described'finishing treatment of
the edge fgce provides the edge with the strength of
about 4 kgf/mm2or more. Hence, in total, thé requiréd '
addition of the edge strength by the heat tempering
operation may be only iq the remaining amount of 18

kgf/mm or more. Further, in the case of the shallow

" engagement support condition of the engaging depth at

10 mm approximately, the temperature difference
between the center portion. and the peripheral edge of

the sheet glass too slightly decreases
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correspondingly. Thus, in-this case, the heat
temﬁering treatment need to add”the edge strength by
only 17 kgf/mﬁlbr more.

Accordingly, in the heat tempering operation of
the sheet glass 3 of the present invention, unlike the
convention, the heating temperature of the sheet glass
3 does not need t§ be as high as 760 deg. C and the
back pressurefof the nozzle,1in the case of cooling
air spraying operation, does ﬁot need to be as high as
950 mm Aq. .Instead,'a predetermined sufficient edge
strength may fna obtained even 1f the heating
temperature is lower than the melting point of the
glass (720-730 deg. C) or the back pressure of cooling
air spraying is as low as 500 mm Aq. As a result, it
has become possible to avoid quality deterioration
(irregularity_or_warpiné of the gléss éurface) of. the
sheet glass resulting from the severe heat tempering
treatment, thereby’to improve the yield of the product
and also to reduce thg runping costs of the systenm
used for the heat tempering treétment.

Incidentally, the edge strength (the surface
compression stress as its alternative characteristics)
of thé.heat—tgmpered sheet glass 3 was measured by fhe
total internal reflection stress measuring method. In

this total internal -reflection stress measuring
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method, on a sheet glass surface to be measured, a
prism having a fefraction index slightly greater than
the sheet glass was placed; and a circularly polarized
light beam convergent at.a target point of measurement
was caused to be incident on ‘the surface at an angle

éubstantially equal to the critical angle of total

internal reflection. Then, a displacement amount

betwgen élternating occultihg total internal
reflection-border—lines appearing in a view of a
refl;ctionllight observing telescope was determined by
a scale calibrated by known stress values.

Next, other embodiments will be described.

[1] The first grinding step is not limited to the
grinding step using the straight cup g?inding'wheel
described in the fo;égoing embodiment. Instead, in
th;s first'grinding Step, e.g. a different grinding
step using a cup wheel (a grinding wheel having a
grinding diamond or grinding stone.affixed to the
wheel surface), or a buffing or all these methods may
be used in combination.

The finishing step is not limited to the buffing
described in the foregoing embodiment. Instead, the
finishing step may be effectea.by.local heat fusing of

the edge of the sheet glass 3 or by means of chemical



10

20

25

23

fusion. In short, any method may be employéd as long
as. the method employed may provide the bordering
portion 3 between the curved face -portion 3a and the

flat portion 3b of the front or back face of the sheet

' _glass 3 with a smobthgr finish than that provided by

the first grinding step. And, breferably, the curved
edge 3a should be provided with a maximum surface
irregularity ‘smaller than 0.05 mm and tﬁe bordering
portion 3¢ should be provided with a maximum sqrface_

irregularity smaller than 0;007 mm, respectively.

l[2] The attachment construction between the'sﬁeet
glass 3 according to the foregoing embodiment and the
sash body 5 is not limited to the constrﬁction
described in the foregoing embodiment. For instance,
as shown in Fig. 3, if the sheet glass 3 is mounted
and secured by using an elastic metal.retéiner member
9a which comes into'face—confact with the sash body 5,
the radia;ion hgat to the sash body 5 may- be
efficientiy conducted from the retainer element 9a to
the peripheral edge of the_shget glass 3, thereby to
reduce the temperature difference between the qentral
portion-and_thé peripheral edge of the sheet glass for

minimizing'the possibility of breakage.
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[3)] Fig. 4 shows a still further attachment
construction. In this, the sheet glass 3 is fixed in
position as being bound beéween an eiastic metal
retainer member 9b gngaging a press edge 5a of the
sash body 5 and an incombustiblg plate {(e.g. a calcium

silicate plate}),

[4] Further alternatively, as illustrated in Fig,
5, without using the rétéiner element 9, the sheet
glass 3 ﬁay be_fixedly mounted by means of a ceramic
ropé S1 and/or a ceraﬁic'papér S? inserted into the
space 7 between the sheet glass 3 and the respective
holder members 6.

Withlthis construction, in the case of the
support condition having the éngaging depth d of 15 mm
approximately, the finishing treatment of the sheet
glass edge described above provides the edge strength
above 4 kgf/mmiapproximately. Thus, only the minimum
of 22 kgf/mm reinforcement may be provided by the heat
tembering treatment. Further, in the.case of thé
further support candition ﬁaving.the shalloﬁer'
epg;ging depth d of abouf 10 mm, because of the slight
reduction of the temperature difference between the
central portion and the peripheral edge of the sheet

glass, only the hinimum qf 20 kgf/mﬁzmay be provided



(]

10

20

25

25

by the heat tempering treatment.

Thé'inﬁehtion may be embodieq in otﬂer specific
forms without departing from the spirit or essential
characteristics thereof. The' -present embodiments are
therefore-to be considered in all respects as
illustrative and not restrictive, the scope of fhe
inyention being indicated by the appended claims
rather than the foregoing description and all changes
thch come within the meaning and range of equivalency
of the claims are therefore intended to be embraced

therein.
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26 THIS SHEET HAS BEEN
REPLAGED |

What is claimed is:

1. A method of finishing an eage of a sheet glass,

the method cémprisiﬂg:

;-first.grinding step'fér grinding an edge of a
sﬁeet glass 3.so as to pro#ide the edge with an
outwardly convex cﬁrved'shape; and

a finishiﬁg step for finishing a bordering
portion 3¢ wﬂich has been formed by the first grinding
step between the curved edge 3a and each flat side
face 3b of the sheet glass 3,Iso as to provide this
bordering portion 3c with a greater smoothness than

smoothness provided by the first grinding step.

2. A method according to claim 1, wherein said
first grindihg_étep provides the curved edge of the
sheet glass 3 with a maximum surface ifregularity of
0.05 mm or 1ess§ and

said finishing steb provides the bordering
portion 3c with a maximum surface irregularity of

0.007 mm or less.

.3, " A method according to claim 2, wherein said

finishing step is carried out by buffing, heat melting

or chemical melting.

__;______;_;.___————
eet Has Been Re laced
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4. A method according to claim 2, wherein_said
first grinding step is effected'by a plain rotation
cylindrical wheel grinding-method utilizing an outer
peripheral face of a cylindfical wheel 10 rotated

about an axis.

5. A heat-tempered sheet glass haviné its entire.
surfacé subjected to a heat-tempering tréatment, the
sheet glass comprising:

an edge formed as #n_outwardl& convex curved edge
3a having an intermediate portion in the thickness
direction thereof proaectlng outwards in the
direction of the plane of the sheet glass 3;

wherein, the curved edge 3a has a maximum surface
irregularity ranging at 0.05 mm oxr less; and

a bordering portion 3c formed between the curved
edge 3a and each flat side face 3b of the sheet glass
3 has a maximum surface irregularity ranging at 0.007

mm or less.

6. A heat-tempered sheet glass according to claim

5, wherein a surface compressing stress used in said

2

" heat tempering treatment ranges at 17 kgf/mm™ or more.

Sheet Has Been Re‘laced .
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7. A fire—resistanp conetruction_material
comprising:

a sash 1 including a annular metal sash body 5
forming a door frame aﬁd a.metal holder member 6 for
holding a sheet glass to be attached to the sesh Body
53

wherein, said sheet glass 3 comprises a heat-

tempered sheet glass of claim 5.

8. A fire-resistant construction material
according to claim 7, wherein said hoider member 6
includes a pair of ﬁembers forming a spaee 7
therebetween at which there is disposed a retainer
element 9 for flxedly retalnlng the edge 2 of the.
sheet glass 3 in position to the holder member 6.

91 A fire-resistant construction material
aceording to claim 7, wherein said holder member 6
includes a pair of members ferming a space T
therebetween'at which there are disposed a retainer
element 9 and an incombustible plate for fixedly.
retaining the edge.z of the sheet glass 3 in position
to the holder member.G.'

<

10. . A fire-resistant construction material
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according to claim 7, wherein said hol&er-member 6
iqcludes a pair of ﬁembers forming a space 7
iherebetween at which-there is disposed a ceramic
material for fixedly retaining the edge 2 of the sheet

glass 3 in position to the holder member 6.



